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ETHz(rich Biology

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
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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)

500-1000 single spores
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
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S. subterranea
Life cycle part Il

Multiplication

Zoosporangia

‘-

Sec. zoospore

in the roots

Zoospores emerge
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Spread with zoospores b

Primary from
sporosori

Infection
S )

Need free water
to swim

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

Encysted zoospores with
penetration structure (‘Rohr’)

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

on botanically different plant parts
— tuber vs root - with different
genetic background of resistance

Professional Meeting, 2020, Chile
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Powdery scab (tuber) damage

The Potato Plant

 Quality problem (shelf)

* Processing: losses

» Storage: secondary pathogens/weight loss

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

* Yield reduction

« ‘Stealth’ inoculum production
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Different genetic background of resistance
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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

“The 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.”
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Vektor (transmission) of Mop-Top Virus

MopTop Virus
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Spongospora subterranea (summary)

- Soilborne 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

Professional Meeting, 2020, Chile Ueli Merz, Plant Pathology/IBZ, ETH Zurich
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~S. nasturtii
infection

Spongospora subterranea

X

' N\
Healthy plant i,

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

P

rofessional Meeting, 2020, Chile

Increasing number of susceptible cultivars
Cropping intensity (reduced crop rotation)
Cultural practices (minimal tillage)

Irrigation (global warming)

Ban of Mercury (good control of ‘soilbornes’)
Ware potatos washed

Negligence.....

Ueli Merz, Plant Pathology/IBZ, ETH Zurich
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Spongospora worldwide

< Lea Hiltunen D\
Jari Valkonen_ é

Vs
e
Nakayama

‘i

R
““‘", ‘/ Cyprus ’ %2?
j Do Crete ;hakﬁi

Richard
Falloon

7

Paola Gonzales
Jose Miguel Cotes

WM Jacquie van
der Waals

=

‘ Origin
‘Research . Recent report O Mop Top Virus ‘ Report

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


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

ETHzurich Control Management

e j’_ Switzer n .

= Participants of 12 countries: Hotel Allegro
China e vy heted Ao troer = e
Deutschland
Finland
Frankreich

Netherlands
L Israel

Kolumbien

Neuseeland

Sudafrika

Schweiz

USA
UK

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



ETHzurich Control Management

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



ETH:zUurich

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

tolerance —L. Untreated seed

flesistant Tuber & root Grading
resistant <10%
i Root gall response tubers possible
H ost Tuber resistant &
root susceptible
. Susceptible
. . Powdery scab i S d t b
re s I s ta n ce Cultivar choice response Seed tubers Official tolerance level Nor Treat tubers with e e u e r
chemical

Resistant.
I Tuber susceptible & u a I it
Alterantive seed q y

root resistant
ove official
tolerance tubers available
Avoid seed
tuber lot
s

Y| Susceptible cultivars
- possible
Pathogen detection i
M Use resistant
cultivar

> Avoid field

Use pesticide/
Soil management nutrients

Crop management
Use biocontrol
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.

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



ETHzurich Control Management

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

Sparrow et al, 2015, Australasian Plant Pathology
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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
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Control Management

Commercial tests - thresholds Qfo
SRUC

* Low risk category: Where Sss is undetected,

provided sampling has been carried out correctly and
seed planted is free of contamination, little if any
powdery scab develops. This has been confirmed from
grower feedback

Moderate risk category: Where the test detects any
Sss sporeballs (even if well below 1 sporeball/g soil)
and up to 10 sporeballs/g there is a Moderate risk.
Experience suggests under Scottish conditions
commercial levels of disease can develop

High risk category: Where the test detects >10
sporeballs/g the risk is high and experience has shown
that even if conditions are sub-optimal, disease will
occur

Professional Meeting, 2020, Chile Ueli Merz, Plant Pathology/IBZ, ETH Zurich
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PREDICTA Pt: Soil contamination test in Australia

Disease risk:

- Powdery scab

- Black dot

- Root knot nematode

Less than

6 years |

Population densities of:
- Streptomyces txtA gene
- Rhizoctonia AG 3+2.1
- Verticillium dahlia
- Nematodes
- Meloidogyne hapla
- 3 Pratilenchus species

Professional Meeting, 2020, Chile Ueli Merz, Plant Pathology/IBZ, ETH Zurich
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The Soil: Disease risk ‘none to low’

Pathogen detection Low risk
| Use resistant

cultivar

.
»

N Susceptible cultivars
i possible

Risk assessment
Less than

b years —I

Medium-high

risk
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Control Management

The Soil: Disease risk ‘medium to high’ —

Agronomical measurements

>

Alternative field
available

Soil management

Crop management

Avoid compaction
Alternative control?
Use trap crops/
Biofumigation

Professional Meeting, 2020, Chile
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Use pesticide/
nutrients

Avoid field

Effective crop

rotation

> Irrigation

> Use biocontrol

agents
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Sulfur (60)

Dichlorophen-Na
(5.7)

Fluazinam (3)

Mancozeb (60)

Chemicals (kg/ha)

Flusulfamide (1.8)

untreated

]

_ Mapro}, Omega, Shirlan
]

]
]

0 20 40 60 80

Percentage of tubers infected

In-furrow treatment, NZ

Professional Meeting, 2020, Chile

Ueli Merz, Plant Pathology/IBZ, ETH Zurich



ETHzurich Control Management

.‘ Nufarm Finda Produet  OurProducts  Crop Management  Offers & Updates ~ OurStory  Confact @

Nuform New Teakand =  Nando

Nando

HORTICULTURE

For the confrol of a wide range of diseases in grapes, field tomaioes, -.
potatoes and vegetable brassicas.

Product Group: Fungicice
Active Ingredient: 500g/ire FuCZinam
Formulation: SUspension concenrare

Benefits of Nando:

e MNandoisa o powerful profectant fungicice.

e Itisacontact fungicide mus complete coverage of folicge is imponant. N

e MNando is safe 1o use, Nos 10w mammalian foxiciny and is nonvolatie.

P
| Download Lapel

| | pownload HazNote ]
Nando used in Polatoes, Tomatoes and Brassicas: S /i

P ™

As a foliar spray provides: { \
| Download MsDS )

® sUpenor sclerafinia confrol in potarces ond Iiomaorfoes

e excelient Iote blignt conimol in potaloes and romatoes

e very good contral of eany blignt in potatoes

when pre-plant incorporated into the soil provides:

o extremely effective protection against powdery scab of polafoes

e« exiremely effective reduction in severity Of CUL roof in brassicas

_ _ _ https://nufarm.com/nz/product/nando/ _ _
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Control Management

The Soil: Disease risk ‘medium to high’ —

Agronomical measurements

>

Alternative field
available

Soil management

Crop management

Avoid compaction
Alternative control?
Use trap crops/
Biofumigation

Professional Meeting, 2020, Chile

L.

Use pesticide/
nutrients

Avoid field

Effective crop

rotation

> Irrigation

> Use biocontrol

agents
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Avoid compaction ) Waterlogging

Professional Meeting, 2020, Chile Ueli Merz, Plant Pathology/IBZ, ETH Zurich
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Proliferated lenticells are susceptible for infection
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Control Management

The Soil: Disease risk ‘medium to high’ —

Agronomical measurements

>

Alternative field
available

Soil management

Crop management

Avoid compaction
Alternative control?
Use trap crops/
Biofumigation

Professional Meeting, 2020, Chile

L.

Use pesticide/
nutrients

Avoid field

Effective crop

rotation

> Irrigation

> Use biocontrol

agents
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Crop Rotation

LOG,, Sp. subterranea DNA concentration
(pe/g)
M

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 M 10-year rotation

Sparrow et al, 2015, Australasian Plant Pathology
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Control of S. subterranea, boost of S. scabiei

Tuber Initiation

about 6 weeks after for 4-5 weeks until tubers
planting 25-30mm

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



ETHzurich Control Management

The Soil: Alternative ‘Biocontrol’

Journal of Plant Diseases and Protection
April 2004, Volume 111, |ssue 2, pp 145-150 | Cite as

e Two Trichoderma harzianum-based bio-control agents
- reduce tomato root infection with Spongospora Use biocontrol
subterranea (Wallr.) Lagerh., f. sp. subterranea, the agents

vector of Potato mop-top virus

Authors Authors and affiliations

S. L. Nielsen [~1, J. Larsen

Professional Meeting, 2020, Chile Ueli Merz, Plant Pathology/IBZ, ETH Zurich
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The Soil: Alternative ‘Biofumigation’ with Indian
mustard (Brassica juncea)

= e

“Biofumigation has saved what we do.
Because we haven't got the broad range
of crops to grow we had to find a better
way of growing potatoes in a quick
rotation.”

Use trap crops/

Biofumigation

“People always want to plant something
they can get money off, and this stuff
doesn't. They're happy to go and buy a
drum of Nemacur and Roundup type
products and kill something, but this
(brassica planting) is long-term thinking."

Darren Long, MG Farm Produce, Tasmanla

Juky 20H4E L P Parhiod ey . meraiics iz ch "
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U. Merz & R.E. Falloon

Integrated Management: Growers Guidelines

Tuber & root

resistant Srecing

<10%

Below official
tolerance

Untreated seed
tubers possible

Tuber resistant &
root susceptible

Powdery scab
response

Cultivar choice Seed tubers Official tolerance level Treat tubers with

chemical
Tuber susceptible &

root resistant
Above official

tolerance

e Alterantive seed
L tubers available

Avoid seed

Grading tuber lot

Tuber & root > 209
2 20%

susceptible

Susceptible cultivars
possible

Use resistant
cultivar

Risk assessment

Less than
b years

Avoid field

Medium-high Alternative field
risk available

Potato cropping
history

Use pesticide/
nutrients

Field choice
Soil management

More than
6 years

Crop management Effective crop
Cultivar history e
(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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Control Management

The Seed: Biggest source of disease spread!

Seed tubers

Grading

220%

Professional Meeting, 2020, Chile

Use certified seed

Below official
tolerance Untreated seed

tubers possible

Official tolerance level Treat tubers with

chemical

Above official Alterantive seed

tolerance tubers available

Avoid seed
tuber lot

Ueli Merz, Plant Pathology/IBZ, ETH Zurich
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Control Management

Table1 Impact of grading powdery scab infested seedlots on pathogen inoculum levels

Seedlot (inibal powdery Cultivar(vear) Treatrment & subterraneaq Drscase
scab incidence) (pg DM ASg peels™ sk rata'.ngh
1 (20 %) Innoweator(20113 Pre-grading 1,130,583 (605} H
Post-grading 300 432 (5.60) H
Ll
Seed tuber quality oo .
Pvalue (B> Fy 007
2 (40 245 Innovator(20113 Pre-grading 1,164,655 (607
Post-grading 445 393 (5.69) H
L3 (.05} ns
Pvalue (B> Fy 012
Fousset Pre-grading 03,492 (457 b*
Burbank Post-grading TRIE(3.500a
(20113 L3 (.05} 027
Pyalue (P> Fy <0001
Inmaorvator (20113 Pre-grading 126,324 (5103 b
Post-grading 7452 (3™ a
L3 (.05} (0440
Pyalue (P> Fy <0001
5 (35 %) Inmoreator (20123 Pre-grading SERBR3 (5.76) H
Post-grading 251 B0B (5.4 H
L3D» (.05} ns
Pyalue (P> Fy .09
B (12 %) Innoreator (20123 Pre-grading 311,158 (545 H
© Post-grading 313,539 (5.50) H
S L3D» (.05} ns
N Pvalue (P> Fy .86
c\; T (10 %4 Fousset Pre-grading 167,348 (520 H
3 Burbank Post-grading 44,343 (4.65) H
: (2012 L3D» (.05} ns
g Pvalue (B> Fy 008
o & (7% Fousset Pre-grading 115,624 (5063 b
8’ Burbank Post-grading 2R (380 a
- (2012 L3I (0005} 035
Pvalue (B> Fy <041
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The Seed: Tolerance level and certification

EU Directive of February 2014

_ Common Scab Powdery Scab

Basic-Seed
5 out of 100 tubers (5%): | 3 out of 100 tubers (3%):

> 1/3 of surface > 1/10 of surface

Together not more than 6%

Certified Seed
5 out of 100 tubers (5%): | 3 out of 100 tubers (3%):

> 1/3 of surface > 1/10 of surface

Together not more than 8%

Professional Meeting, 2020, Chile Ueli Merz, Plant Pathology/IBZ, ETH Zurich
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The Seed: Tolerance level

o

s =®* ¥ 101-25%

e
Pl (37 6%)
/‘ "...:."s\‘
* ..'I‘.‘ f.‘ 5
\\. il - ".
o
A 251 -50%

(75%)

6

> 50%

Powdery Scab Scoring Table
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The Seed: Tolerance level and certification

EU Directive of February 2014

Common Scab Powdery Scab

Basic-Seed
5 out of 100 tubers (5%): 3 out of 100 tubers (3%):

> 1/3 of surface > 1/10 of surface

Together not more than 6%

Certified Seed
5 out of 100 tubers (5%): 3 out of 100 tubers (3%):

> 1/3 of surface > 1/10 of surface

Together not more than 8%

Professional Meeting, 2020, Chile Ueli Merz, Plant Pathology/IBZ, ETH Zurich
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The Seed: Tolerance level and certification

of i A

i Powdery scab or Common scab?

Professional Meeting, 2020, Chile Ueli Merz, Plant Pathology/IBZ, ETH Zurich
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The Seed Ceflification: Inspectors ToolgAgriStrip’

Powdery Scab
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s

@ ARVALIS
Inshitus de vEgERL

Symptoms Causes Post ¢

" Understanding & diagnosis

] Home page =« Symptoms -« Pitted or raised symptoms + Powdery scab

~ Skin discoloration

¥ Silver scurf
Rhizaria, Phytomyxea
* More silver scurf

Latin name : Spongospora subterranea SHnpioms

~ Black dot

> More black dot
symptoms

s Golding blotch S

Mature lesions of PS eSOl Wil Hlifuse » Other discolorations
progression under the

Mature lesions of PS

periderm

~ Superficial symptoms

Mature lesions full or empty with cystosori

» Metted scab

https://www.potato-tuber-blemishes.com/Symptoms/Pitted-or-raised-symptoms/Powdery-scab
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Grading: scabby tubers fed to cattle

Professional Meeting, 2020, Chile Ueli Merz, Plant Pathology/IBZ, ETH Zurich
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Dung heap: farm manure spread to the field contains infective sporosori

T
ok ﬂ,;g_. —r i

- Y, Bofof umd w‘;’r“mm - __
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Control of major c"_

@ Powdery scab (Spongospora subterranea)

e Spore ball (aggregate of resting spores) is
highly tolerant against diverse environmental
conditions (heat, drought etc.).

e Practical method for effective sterilization
of potato grounds has not been developed.

e The pathogen transmits Potato mop-top virus
(PMTV), the causal agent of potato spraing.

potato grounds into cropping fields has been suspended by

® Throwing of the dung manure that came from cattle fed
Hokkaido prefectural government since 2007.

Takato Nakayama, NARO, Japan
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The Seed

Grading
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ETHzurich Control Management

The Seed: Chemical treatment of infected tubers

Mancozeb (160)

Dichlorphen-Na
(50)

Mapro, Omega, Shirlan
Fluazinam (50)

Flusulfamide (5)

Chemical (g/100kg)

1|

untreated

0 5 10 15 20 25 30

Percentage of tubers diseased

Seed treatment trial, NZ
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ETHzurich Control Management

The Seed: Alternative ‘Biocontrol’

o :: Journal of General Plant Pathology
General July 2017, Volume 83, Issue 4, pp 253-263 | Cite as
Biocontrol of powdery scab of potato by seed tuber

application of an antagonistic fungus, Aspergillus
versicolor, isolated from potato roots

Authors Authors and affiliations

Takato Nakayama
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ETHz(rich Control Management

The Seed:

Most important for field to field disease spread

Diseased seed in healthy soil hardly causes diseased harvest,

but will contaminate the soll

A soil, once contaminated, stays infectious for many years

Avoid diseased seed or try to use only

seed with little disease
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ETHzurich Control Management

U. Merz & R.E. Falloon

Integrated Management: Growers Guidelines

Tuber & root

resistant Srecing

<10%

Below official
tolerance

Untreated seed
tubers possible

Tuber resistant &
root susceptible

Powdery scab
response

Cultivar choice Seed tubers Official tolerance level Treat tubers with

chemical
Tuber susceptible &

root resistant
Above official

tolerance

e Alterantive seed
L tubers available

Avoid seed

Grading tuber lot

Tuber & root > 209
2 20%

susceptible

Susceptible cultivars
possible

Use resistant
cultivar

Risk assessment

Less than
b years

Avoid field

Medium-high Alternative field
risk available

Potato cropping
history

Use pesticide/
nutrients

Field choice
Soil management

More than
6 years

Crop management Effective crop
Cultivar history e
(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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The Cultivar

Tuber & root
resistant

Tuber resistant &
root susceptible

Powdery scab
response

Cultivar choice

Tuber susceptible &
root resistant

Tuber & root
susceptible
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La Fretaz, 1989 — 2001 (R. Schwaerzel)
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ETHzurich Control Management

The Cultivar: Cultivar List Switzerland
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ETHzurich Control Management

Danger! Cultivars with high susceptibility to
root infection and low to tuber infection

La Fretaz, 1989 — 2001 (R. Schwaerzel)
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ETHzurich Control Management

Colombia: S. phureja/ S. tub. ssp. andigena
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Massive attack with root galls
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Resistance screening
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ETH:zUurich Research Outlook

We also outlined key areas of research where knowledge is lacking

Disease-free seed
tubers

{ Tolerance level ’ Risk assessment

Use standard
severity scale

Pathogen-free Spongospora disease
soil management

Tuber chemical
treatments

A

Disease risk Risk assessment

Sampling Pathogen Biochemical
protocol detection metheds

Severity
Biochemical assessment Visual

methods Train inspectors

Pathogen Symptom
detection recognition

Suppressive soil . Pesticides/
| t
(abiotic) SellITE G Nutrients

Standard
resistance
rating

Resistance

Crop rotation Irrigation screening

Host-pathogen
interaction

Animal / .
manure/ Alternatives izt
Elicitors/ antagonists
Flooding/

Artificial mulch

Resistant host Breeding

Trap crops/ Suppressive soil
Biofumigants (biotic)

Genetics of
resistance

Powdery scab/
Root galls

-y ch topics

Merz U. and R.Falloon eds. (2017). Proceedings of the 3rd International Powdery Scab Workshop: Einsiedeln, Switzerland, July 18-21, 2016. Potato Research 60(2), 195-215
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Resistance breeding — The longterm solution

Host resistance means: /7~ O\

- Two diseases Resistance Standard
o resistance
screening

rating

- Two genetics

Host-pathogen
interaction

Resistant host

Powdery scab/ Genetics of
Root galls resistance

N N, S
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Resistance breeding: Need for more research

aspects of pathogen
genetics, biology and
disease epidemiology,
the role as a vector and

Standard

host resistance Resistance ealitarics

screening

rating

Breedin ‘ Host-pathogen
¢ interaction

~

Powdery scab/ Genetics of
Root galls resistance
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Resistance breeding: Pathogen genetics

Molecular Plant-Microbe
Interactionse

Editor-in-Chief: Jeanne M. Harris
Published by APS PRESS in cooperation with the
International Society for Malecular Blant-Microbe Interactions

R e e o e S e
 Home = LIPWI > Tainie of Camtenss. > AzaTac

Mext Article

December 2018, Vaelume 21, Mumber 12
Pages 1227-1229
https://doi.org/10.1094/MPMI-06-18-0163-A

RESOURCE ANNOUNCEMENT

Draft Genome Resource for the Potato
Powdery Scab Pathogen Spongospora

subterranea

Stefan Ciaghi,! Sigrid Neuhauser,! and Arne Schwelm 2.7
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Zoospore release and attractlon Resistance bree ding'
: ,:5{, (= - ‘ - .
Pathogen biology
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ICS

: Host resistance geneti

Resistance breeding

Multi-Gene Resistance?

C&F, NZ, resistance screening

H Moderately Susceptible
. Very Susceptible

Em Moderately Resistant

[ Very Resistant

(=2} o w <+ o

2100s AjleAss lagny uealy

Cultivar
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Resistance Breeding — Host resistance markers
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American Journal of Potato Research
June 2014, Volume 91, |ssue 3, pp 233-245 | Cite as

Relationship Between Tuber Storage Proteins and Tuber
Powdery Scab Resistance in Potato

Authors Authors and affiliations

Venu Perla, Sastry 5. Jayanty ], David G. Holm, Robert D. Davidson

Article

4
First Online: 03 October 2013

Citations

.... The physiological levels of LOX protein can be considered as a useful
marker for powdery scab resistance in potato breeding programs....
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Resistance Breeding — Rapid screening micro-bioassay
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Resistance screening — Assessment standards
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Suggested root gall scoring table

0 no galls
/ : \ 1 1-2galls - -
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ETH:-urich Research Outlook

The Cultivar:
Resistance is the best longterm control solution

Tubers and root have different resistance backgrounds

Resistance screening needs to assess both resistance levels

Breeding for effective resistance to powdery scab

and root galls is possible and urgent
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Take-home Message

« Seed tubers are most important for disease spread and

should have low or no powdery scab infection: certification

- Soll, once contaminated, stays infectious for longtime and

is very difficult to get disease-free again: prevention

» To use resistant/tolerant cultivars is the best longterm

control measure: host resistence
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www.spongospora.ethz.ch

WELCOME TO THE
SPONGOSPORA COMPETENCE CENTER

All about Spongospora subterranea, member of the Plasmodiophorid family

This project has started in September 1995. The intention was to establish a site for INFORMATION and ORIENTATION on different aspects of the pathogen Spongospora subterranea f.sp. subterranea and to encourage
people to network with other researchers

As the webmaster has retired since October 2018, this site will be slowly moved fo a new (private) URL: www.spongospora.net

Your host: U. Merz

CONTENT:

General Description of the Genus Spongospora Members of the Genus Spongospora References Places and People Slide-Shop

1st European Powdery Scab Workshop, Aberdeen, Scotland, UK, July 20-22, 2000
Powdery Scab Scoring Workshop, La Fretaz, CH, August 26-27, 2002
1st International = NE, USA, August 8-12, 2004
Sp On g ospora W 0 rk S h O p S 2nd European Powdery Scab Workshop, Langnau, Switzerland, August 29-31, 2007
3rd European Powdery Scab Workshop, Boldern, Switzerland, July 11-13, 2011
2nd International Powdery Scab Workshop, South Africa, July 29 - August 1, 2014
3rd International Powdery Scab Workshop, Switzerland, July 18 - 21, 2016
2nd International Spongospora Workshop, Switzerland, September 5, 2019
& Pests il {

(after the EAPR sts 3 2-4, 2019)
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