N

N

The combination of resistance alleles at a major and
minor effect QTLs confers a broad spectrum resistance
to Globodera pallida
Bernard Caromel, Marie-Claire Kerlan, Jawad Aarrouf, Claudia Rouaux,

Nadia Lama, Jean-Paul Dantec, Didier Mugniery, Véronique Lefebvre

» To cite this version:

Bernard Caromel, Marie-Claire Kerlan, Jawad Aarrouf, Claudia Rouaux, Nadia Lama, et al.. The
combination of resistance alleles at a major and minor effect QTLs confers a broad spectrum resistance
to Globodera pallida. 5. Solanaceae Genome Workshop, Oct 2008, Cologne, Germany. hal-02757105

HAL Id: hal-02757105
https://hal.inrae.fr /hal-02757105
Submitted on 3 Jun 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.inrae.fr/hal-02757105
https://hal.archives-ouvertes.fr

The 5th Solanaceae Genome Workshop 2008

poster: Biotic Interactions

#127: The combination of resistance alleles at a major and
minor effect QTLs confers a broad spectrum resistance to
Globodera pallida

B. Caromel’, M. Kerlan?, J. Aarrouf®, C. Rouaux’, N. Lama’, J. Dantec’, D. Mugniéry*,
V. Lefebvre'

'INRA - UR 1052 - GAFL, Montfavet, France

’INRA - UMR118 - APBV, Rennes, France

*INRA - UR 1052 - GAFL + UAPV - Laboratoire de Physiologie des Fruits et Légumes, Montfavet, France
“INRA - UMR1099 - BiO3P, Le Rheu, Germany

*UMR 118 APBV, Ploudaniel, France

Globodera pallida is the most damaging cyst nematode attacking potatoes (Solanum tuberosum)
cultivated in temperate climates. Severa potato related species showed a high level of resistance
with oligogenic determinism. S. sparsipilum, S. spegazzinii and S. vernei species all displayed a
major effect resistance QTL on chromosome V (GpaV locus). Other minor effect resistance QTLs
were detected on chromosomes VI, VIII, IX X1 and XII, depending on the resistance source. To
build potato cultivars with durable resistance to G. pallida, we aimed to evaluate the resistance level
and the spectrum of action conferred by different allelic combinations at QTLS.

Resistance of potato diploid clones, carrying different combinations of alleles at resistance QTLsS
originating from S. sparsipilum or S. spegazzinii, was assessed with eight populations of G. pallida,
originating from four European countries and New-Zealand. Resistance of tetraploid clones,
carrying at least one GpaV QTL originating from S. vernel, was assessed with the same G. pallida
populations.

Aggressiveness level of G. pallida populations differed depending on the resistance sources. The
resistance conferred by the resistance allele at the sole major effect GpaVspl QTL ranged from a
high to a medium level, depending on nematode population. Conversely, a single minor effect QTL
or combinations of minor effect QTLsS conferred a low resistance level towards the eight
populations. Only the association of one maor effect QTL and at least one minor effect QTL
conferred a high resistance level towards the eight populations.

These results illustrate that broad-spectrum of resistance to G. pallida could be obtained by
introgressing both one major QTL and one or several minor QTLS in potato cultivars. Moreover,
they highlight that combinations of QTLs originating from severa potato related species could
ensure high resistance level to alarge range of G. pallida populations.
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