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Some background to the PCN problem in the UK 



Both Globodera pallida and G. rostochiensis were introduced 
from South America into Europe >150 years ago 



H1 resistance to Globodera rostochiensis 
(Ro1 and 4) from S. tuberosum ssp. andigena 

CPC1673 identified in 1952 

Maris Piper 



UK cultivars   

Maris Piper Cara Saturna Lady Rosetta

Atlantic Nadine Saxon Morene

Slaney Picasso Fianna Valor

Sante Desiree Hermes Pentland Dell 

Maris Peer Estima Russet Burbank King Edward

Shepody Record Marfona Kerrs Pink

Spunta Wilja Pentland Squire Romano

Ambo Yukon Gold Avalanche

Susceptible

Resistant

G. pallida (6%) 

Susceptible

Resistant

G. rostochiensis (43%) 



H1 resistance impacts PCN species composition 
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Cultivars with H1 (ie Maris Piper) 

have suppressed Globodera rostochiensis and now G. pallida is more prevalent 



Survey of PCN in England and Wales, 2000 

36%

43%

16%
5%

G. pallida Mixed populations

G. rostochiensis Clean land
64% land sampled had PCN 

Preliminary results of 2014/15 survey: “PCN present in 48% of sites sampled;  
43% G. pallida, 2% G. rostochiensis and 3% contained both species.“        Kasia Dybal-Lima 

Minnis et al. (2002) Annals of Applied Biology 



PCN in Scotland (SASA data) 

77%

12%

11%

Clean land G. rostochiensis G. pallida

In Angus ~40% land PCN +ve 



Pathotypes, intraspecific variation and virulence in G. pallida 



Introductions of PCN in the UK 

Kort et al 1977 Nematologica 



Origins of European G. pallida populations  

Plantard et al. (2008) Molecular Ecology 
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B:  Scotland, 
France, 
Netherlands 

A: Scotland, Northern 
Ireland (Pa1) 

C:  France, UK, Ukraine 
Netherlands, Switzerland,  
Portugal 

100 km 



Distribution of G. pallida variants/introductions in Scotland 

• The Science and Advice for Scottish Agriculture (SASA) carry out annual preplant Potato 
Cyst Nematode (PCN) tests – required by EU directive. 

• DNA extracted from soil floats, and presence of PCN determined by qPCR  

• Annual collections of DNA samples provide a unique resource for monitoring the 
distribution of PCN and for interrogation of the diversity within the species.  

http://www.sasa.gov.uk/


Partial CytB (mtDNA) amplified for ~1000 SASA samples, 
barcoded,  pooled, sequenced and filtered 

 

Bayesian phylogeny for top  
50 most common types Eves-van den Akker et al. (2015) Molecular Ecology 

 



Occurrence of G. pallida introductions in Scotland  

• Most fields only have 1 cytB type 
• Type 1 and 3 widespread  
• 1/5 contain mixtures 
• <3% contain all three types 
• 1 field has a 4th type 

Eves-van den Akker et al. (2015) Molecular Ecology 



Resistance to G. pallida: are we getting there? 



Arsenal 

Vales Everest 

New varieties with G. pallida resistance 



How should we assess durability of resistance to G. pallida?  

1) Test with G. pallida populations in collections 

2) Test with G. pallida lines selected for virulence  

3) Test with new field populations 

4) Monitor in the field  



PCN resistance/virulence testing  

pots 

root trainers 

canisters 
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1) G. pallida populations in the JHI collection vary in virulence 

European Pa2/3 
Dutch, French, German, UK, Swiss 

S. vernei 62.33.3 Gpa5 (CPC 2488, CPC 2487 and 796-84 De) 

South American 

Phillips and Trudgill (1998) Nematologica 

S. tuberosum spp. andigena CPC 2808 (GpaIVS and)  
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Selected on Morag (S. vernei) 

Selected on clone 
12674 (ex CPC 2802)  
(S. tuberosum spp. andigena) 

2) Virulence can increase with repeated multiplication on the 
same genotype  

Phillips and Blok 2008 Plant Pathology 



2) G. pallida lines “selected” for virulence on new varieties  

Kyriakos Varypatakis   
AHDB PhD student 



3) Test with new field populations 

Kasia Dybal-Lima 
AHDB PhD student 

4) Monitor in the field  



Pyramiding resistances for durability 



Dalton et al 2013 Molecular Breeding 

Combining GpaIV and Gpa VI reduced multiplication 
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Rigney et al 2016 Plant Pathology in review 



Testing progeny from JHL and commercial breeding 
programmes pyramiding resistance to G. pallida 
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Xinwei Chen 
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Preliminary results in more detail…. 

see Drummond Todd and Vanessa Young for more info 



Pedigree for Innovator 



 
Gpa5 in Morag, Sante and VTN 62-33-3 from S. vernei accession V24/20 
 
Gpa5 in Innovator from S. vernei accession LGU8 
 

Resistance sources differ between breeding programmes 



Pedigree for Vales Everest 



Other characters assessed in clones for G. pallida resistance 
 

1) maturity – early, second early, main 
2) shape – oval, long oval 
3) skin – white, red eye 
4) flesh white, white/cream, cream, medium lemon, lemon 
5) internal condition 
6) internal defect 
7) dry matter 
8) fry score 
9) after cooking darkening 
10) G. rostochiensis resistance (H1) 
11) foliage blight resistance 
12) tuber blight resistance 

 

     1         2           3 

     4         5           6 

     7         8           9 



Other resistance to G. pallida in the pipeline: 
Solanum multidissectum H2 

Shona Strachan 
AHDB PhD student 

Multiplication rates
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Ulrike Gartner 
USDA funded PhD student 

Solanum spegazzinii resistance to G. pallida: 
large effect QTL on chromosome V 

 

Kreike et al 1994 Theor. Appl. Genet., Caromel et al 2003 Theor. Appl. Genet. 
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