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B ...susceptibility to root infection should be
assessed as well — Merz and Falloon 2009

B ...high root susceptibility are likely to be @
particular risk factor in potato production — Merz
and Falloon 2009

B Potato breeders should focus more attention on
powdery scab resistance — Merz 2008
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Breeding for Resistance

B Conventional — Hybridization and selection

B Genetic Engineering (Recombinant DNA
Technology)

B Biotechnological Methods (In vitro Selection and
Somaclonal Variation)
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5 Why Root Resistance?

B Roofts - first in contact with the zoospores

B Phytochemicals released in the root encourage
zoospore release and chemotaxis

B Root galls — sources of inoculum

B Growing evidence on the negative effect of roof
Infection to the plant
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%3 Objective 1

B To develop and select potato somaclones with
enhanced resistance 1o root infection through cell
selection tfechnique.

 Retain the desired tuber characteristics
* Improved rooft system

cV. Russet Burbank

Selective Agents
« Thaxtomin
« Root Extract - S. subterannea infected roofts
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Rooting
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Shoot Induction Callus Regeneration

Hydroponics, Glasshouse
and Field Screening

Wilson et al, 2010
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Number of Calli Recovered

67
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No Selective Thaxtomin Root Extract
Agent Challenged Challenged

cV. Russet Burbank
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53 Where to From Here?

B Assess rate of shoot induction from different
selective agents

B Evaluate response of somaclones fo 8.
subterranea

B Assess rooft traits/system of potato somaclones
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% Role of Root Exudates

Disease Development

B Stimulate Germination
(zoospore release)

B Positive chemotaxis f Roo zoospo:\

Exudation Chemotaxis

Zoospore
Release

N—

Sporosori and zoospore. Merz, U. 2013. Spongospora Competent Center.
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3 Objective 2

B To evaluate the response of S. subterranea to
potato root exudates.
a. Zoospore Release
b. Zoospore Chemotaxis

B To identify molecules/compounds in root exudates.
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gl vethods

B Zoospore Release
* No. of Zoospores — Microscopy
« Root-infection — Plant bio-assay
« Pathogen concentration — gPCR analysis

Zoospore Chemotaxis
« Affraction/Repulsion — Microscopy

B Root exudates chemical composition

« Analytical chemistry techniques e.qg. liquid
chromatography, mass spectrometry
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‘Xi!’ Preliminary Resulis
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-xix- Loospore Release - Root Exudates

Loospore Release
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-xix- Zoospore Release....Continued

Loospore Release
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-xix- Zoospore Release....Continued

Loospore Release
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3 Zoospore Release....Continued

Loospore Release
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%3 Zoospores

Kole, 1953

Balendres, Tegg, and Wilson, 2014 *
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53 Where to From Here?

B Evaluate the effect of root exudates on zoospore
chemotaxis

B I|dentify chemicals in root exudates
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53 Objective 3

B Quantify yield loss in glasshouse and field under
Tasmanian conditions
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“When all stakeholders involved in the potato business become
aware that solution of powdery scab problems is likely to be

a long term goal, when a range of resistant cultivars
are available and when powdery scab risk can be

accurately predicted for seed tuber lines and for fields, then the
mission to find effective control of this important disease will become
accomplishable

Merz and Falloon (2009)
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