
Breeding for PVY Resistance 

 

Shelley Jansky, USDA-ARS and UW-Madison 

Xingkui Cai, Huazhong Agricultural University, Wuhan, China 

Dennis Halterman, USDA-ARS 

 
 In recent years, Potato Virus Y (PVY) has emerged as a serious disease problem in potato 

production areas throughout North America. One explanation for this increase in incidence is 

that some widely planted cultivars express mild or no symptoms, preventing effective rouging of 

infected plants. Furthermore, recent investigations have revealed a significant increase in the 

proportion of PVY recombinants (PVY
N:O

) in major production areas.  Effective strategies to 

address this emerging problem are lacking. The development of cultivars with improved levels of 

PVY resistance would provide one such strategy.  Breeders, especially in Europe, have 

incorporated PVY resistance genes from wild and cultivated potato relatives into cultivars.  We 

are focusing on resistance to PVY
O
 and PVY

N:O
 derived from the diploid wild potato relative 

Solanum chacoense.  From a breeding standpoint, this species has advantages over other sources 

of resistance.  In addition to providing PVY resistance genes, S. chacoense is an exceptional 

species for the introduction of other valuable traits, especially those for processing quality.  

 We evaluated two populations (accessions) of S. chacoense collected in South America 

and maintained in the Potato Gene Bank in Sturgeon Bay. All plants in accession 275138 were 

resistant to PVY, while variability for resistance was found in accession 320285.  Genetic studies 

revealed that PVY resistance is conferred by a single dominant gene. We have used a set of over 

8000 genetic markers to determine the location of the PVY resistance gene in a diploid hybrid 

population created by crossing a heterozygous resistant clone (Rr) to a susceptible wild species 

clone (rr). We are currently developing a molecular marker for this gene so that breeders can 

easily identify resistant clones in populations developed using this source of resistance. 

  A diploid adapted fertile clone, which we have named XD3, has been selected from a 

cross between a homozygous resistant S. chacoense clone (RR) and a susceptible cultivated S. 

tuberosum clone (rr).  It expresses genes for the production of numerically unreduced pollen and 

eggs, so when crossed to tetraploid cultivars, it produces tetraploid offspring carrying the 

resistance gene. All offspring from crosses of XD3 to cultivars and advanced selections from 

breeding programs are expected to be resistant to PVY. We plan to release this clone to potato 

breeders and provide DNA sequence information that can be used for marker-assisted selection 

when using it as a parent for cultivar development. 
 


