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▪ Causative agent; Ralstonia solanacearum

species complex (RSSC)

▪ Broad host range (>200 plant species), 

aggressive, contagious, persistant (soil

resident), Q-organism

▪ High pathogen genetic variety

▪ No resistant potato varieties are available

and resistance sources are limited

Bacterial wilt/brown rot in potato
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Symptoms bacterial wilt/brown rot
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Symptoms bacterial wilt/brown rot
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Phylogeny Ralstonia solanacearum species complex
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R. solanacearum
R. pseudosolanacearum

R. syzygii



Distribution map (CABI)
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Export Dutch seed potatoes
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Continent Nr 
countries

Tonnes 
(2022)

EU 26 129.444

Rest Europe >14 140.601

America >7 19.707

Asia >22 112.349

Africa >13 188.037

Oceania 0 0



Main hosts of RSSC (CABI, 2018, EFSA J. 2019)
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Host name Host family

Annona cherimoya (vrucht Z-Amerika) Annoceae

Casuarina spp. (boom Australië) Casuarinaceae

Heliconia Heliconiaceae

Musa spp. (banana) Musaceae

Musa x paradisiaca (plantain) Musaceae

Solanum lycopersicum (tomato) Solanaceae

Solanum melongena (aubergine) Solanaceae

Solanum tuberosum (potato) Solanaceae

Tectona grandis (teak) Lamiaceae

Zinziber officinale (ginger) Zingiberaceae



▪ To select for resistance against bacterial wilt in wild potato genotypes via the use of 

newly developed bioassays

Aim and outline of the project
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Generation of a panel of 

representative RSSC strains

Development of an efficient bioassay

Screening of wild Solanum 

species for resistance
Genetic research to resistance and 

effector response genes



Generation of a representative panel of RSSC 

strains

▪ Basis is 180 RSSC strains in WUR collection, 

complemented with strains from international collections

▪ Whole genome sequencing 

▪ Identification of effectors

▪ RNAseq to identify highly expressed effectors

10Kurm et al., 2021



▪ Suitable for testing in quarantine facilities (NL)

▪ Challenging plants with bacterial cells or effectors 

▪ Using in vitro plants, micro- and minitubers etc., 

● in various substrates (soil, aquaponic, agar media etc.)

● under various conditions (inoculation - agroinfiltration, 

temperature, light etc.) 

● Using marked strains (GFP, Lux)

Development of bioassays to screen for 

resistance
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Development of in vitro inoculation assays
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Assay already developed for another bacterial 

pathogen
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Genotype 1 (S)Genotype 1 (R)

Not inoculated

Inoculated



Search for resistance in center of diversity

▪ Tuber-bearing Solanum

germplasm

● 200 species

● 1,000 accessions

● 5,000 genotypes

▪ Core collection in vitro

▪ Identify immune 

receptors

Vleeshouwers et al (2011) BMC Plant Biology

www.plantbreeding.wur.nl/SolRgenes/

selection



▪ >600 genotypes

▪ >300 accessions

Clonally propagated Solanum Collection (WUR-PBR)
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Effectoromics

▪ Study pathogen and plant

▪ Effector and immune receptor

● Avirulence Resistance

● Virulence 

Collection of 

wild potatoes

Pathogen 

genome 

sequence
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Effectoromics

Vleeshouwers et al (2011) AnnRevPhytopathol

Identify immune receptors (R genes) by screening for 
response to effectors 

Effector

Effector
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agroinfiltration

agroinfection
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R genes from wild Solanum detected by effectoromics

Vleeshouwers et al (2011) AnnRevPhytopathol

Phytophthora infestans



Genetic analysis: Solseq amplicon sequencing
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Phased linkage maps for QTL mappingHaplotype tags for GWAS and 

association mapping



▪ Panel of strains of RSSC with representative set of effectors

▪ Validated bioassays to work with RSSC under quarantine conditions

▪ Selection of resistance potato genotypes

▪ Genetic characterisation of effector receptors involved and disease 

resistance

▪ Molecular markers for introgression breeding

Deliverables
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▪ Partners:

● Breeding companies

● Seed potato growers (NL and countries were RSSC is 

endemically present) 

▪ Duration: 4-5 years

▪ Costs: ??

Towards a TKI project
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Questions?
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