
Use of joint molecular tools by public and private 
partners for an efficient use of potato prebreeding 
material 

Potato: a major crop with environmental constraints and 
not so easy genetics 
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Prospects 
Phenotyping genetic resources is now the issue. New diseases or evolving pop-
ulations of pathogens require reassessment of these resources. 

Genetic resources are a common good, however it is difficult to find public re-
search funding and maintain forces for the preservation of PGR. We also face to 
a strong risk of loss of skill due to non replacement of retiring public staff. 
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Addresses 
1 FN3PT/RD3PT, INRA UMR 1349 IGEPP, 29260 Ploudaniel, France; 2 Bretagne Plants Innovation, 29260 Ploudaniel, France; 3 Comité Nord / Sipre, 76110 Bretteville du Grand Caux, 
France; 4 Grocep, 87370 Laurière, France;5 INRA UMR 1349 IGEPP, 29260 Ploudaniel, France;6 FN3PT/RD3PT, 43-45, rue de Naples, 75008 Paris, France 

Exploring the molecular diversity of public and private collections using the same molecular tools 
Two sets of potato genotypes were molecularly characterized using a joint kit of 15 SSR markers. The FN3PT/OP set is composed 
of 291 S. tuberosum genotypes and is representative of the genetic pools used by 3 breeding companies (Bretagne Plants Innova-
tion, Comité Nord/Sipre and Grocep). The Inra set is composed of 22 related species clones and 350 S. tuberosum genotypes. 
Twenty genotypes are common to both sets. 
Analysis of the molecular diversity was done using Multiple Correspondence Analysis (MCA) followed by Hierarchical Clustering 
Analysis (HCA). 
 
Representation of HCA results obtained on the global set of genotypes. Genotypes are plotted relatively to axis 1 and 2. Five clus-
ters can be distinguished. The main cluster (1) is composed of 578 genotypes of both sets. Clusters 3, 4, and 5 are outside and 
correspond to related species (Solanum tuberosum andigenum group, S. sparsipilum and S. stenotomum). CP276 corresponds to 
Vitelotte Noire. 
We are currently analysing the molecular diversity of both sets excluding related species in order to focus on S. tuberosum varia-
bility. This project was part of the InnoPlant Joint technical unit programme (www.umt-innoplant.fr) 

French organization around the potato genetic resources: a 
close partnership 
Several structures are involved in the potato genetic resources evaluation, conserva-
tion and use. Roles of each partner are described on the figure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Furthermore, the French genetic resource included in the Multilateral system of Access 
and Benefit sharing (ITPGRFA) was set up by the French Solanum network coordinated 
by Inra and gathering the 4 French breeding companies plus the seed potato organisa-
tion FN3PT. 

Potato genetic
resources use 
for breeding

Inra UMR Igepp:

•Introduction of genetic resources

•Management of BRC BrAcySol (cf poster Esnault 
et al this congress)

•Conservation and characterisation of French 
genetic resources (pheno/genotyping)

•Genetic resistance analysis, MAS

•Prebreeding and release of improved
progenitors to ACVNPT

ACVNPT

•Association of 4 French breeders

•Support of Inra activities

•Started to conduct part of the 
prebreeding activities with Inra

Breeding companies

•Members of ACVNPT

•Breeding

•Release of new varieties

FN3PT/RD3PT

•Collaborates with Inra

•Development of markers for MAS, Technical
support for breeders

•Molecular characterisation of collections

•Characterisation of Genetic stocks for 
specific traits (InnoPlant joint technical
unit)

Markers Assisted Selection for resistance to G. pallida: from public  

research to routine selection in breeders’ labs 
 
Prebreeding followed by breeding for resistance is a long lasting process. Here is described an ex-
ample leading to the use of routine Markers Assisted Selection in 3 breeding companies and the 
improvement of the genetic resources use efficiency. 
 
These results were obtained with several supports from French Ministry of Agriculture, EU and 
ACVNPT (details: see poster of Kerlan et al, this congress). 
 
FN3PT/RD3PT tested the portability of the markers to the genetic stocks of Bretagne Plants Inno-
vation, Comité Nord/Sipre and Grocep breeders and improved the routine use efficiency of the 
markers. Breeders labs perform the MAS and the selection of resistant varieties harbouring charac-
teristics corresponding to the markets standards. 
 

Prebreeding

• Introduction of 
genetic
resources

• crosses

• backcrosses, 

• ploidy changes

• agronomic
selection

Genetics of the resistance

• 2x resistance
QTL Caromel et 
al TAG (2003)

• 4x resistance
QTL  Kerlan et al 
(in prep)

Release of 4x resistant prebreeding material and markers 
to ACVNPT

• Chauvin et al 2015 (Asirpa)

• See poster MC Kerlan et al (this
congress)

Use of prebreeding lines by French Breeders

• Crosses

• Agronomic selection

• Mugniéry et al Nem. 1997 

• Fournet et al Plant pathol. 2013

• Kerlan et al Innov. Agron. 2016

Managed by Inra

Managed by FN3PT/RD3PT

Managed by Breeders

1988 2008 2017

Transferability analysis of the markers to 
breeders genetic stocks

• Portability to breeders genetic stocks

• Technical improvement (multiplexing)

Stability and durability resistance analysis

Routine Markers Assisted Selection
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Economical importance

•3rd world resource for human food
after rice and wheat
(www.cipotato.org)

•fresh potato, industry, starch, seed
potato, 

•Europe exports potato

Environmental impact to be
reduced

•Susceptibility to several diseases

• In France Treatment frequency
index around 16,7 (14 for fungicides
only, Ecophyto R&D, 2009)

•Resistant varieties can help to 
reduce the impacts

French registration rules
evolved recently

• to promote cv resistant to late
blight and nematodes

Populations of pathogens
evolve:

•Phytophthora infestans, 
Pectobacterium/Dickeya, viruses
(PVY)

•Reassessment of genetic resources is
needed

Potato genetics not so easy

•Cultivated potato autotetraploid
(2n=4x=48)

•Genetic resources ploidy varies from
2x to 12x

•Strong GxE interaction

•30 traits handled by breeders

A lot of new varieties
available in Europe but turn
over is low

• Improvement of breeding efficiency
and use of genetic resources are 
needed

•Broadenig of genetic diversity is
required

•Markers Assisted Selection can help.


