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Personnal involved in peach breeding for resistance-INRA-UGAFL

General Peach linkage map (8 chromosomes)
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Vr1 or Vr2 R to powdery mildew Two phenolic compounds toxic for aphids identified

SD-PM.8.1 R to powdery mildew

Ppe-Xap-F6 R to Xanthomonas

•Dicaffeoylquinic acid (diCQ)

•Chicoric acid (diCT)

• A new patent granted for aphicide activity of diCT

• An ongoing contract with a private company to develop theses compounds as biopesticides (aphicide and fungicide)

• A start-up licensed for patent on diCQ production from plants Towards natural compounds, safe for human health and the environment, to control aphids

••

  More restrictive standards and stronger limitations of the use of chemicals and pesticides in the European community 250 active phyto-sanitary substances forbidden in Europe to date • Increase of the consumer pressure for sustainable environment-friendly fruit production Responses of peach growers • General trend to reduce synthetic pesticides and fertilizers • Development of integrative cultural practices and alternative phyto-protection to limit their use • Slow but continuous development of Organic farming Response of researchers Researches aimed at developing resistant cultivars with good agronomical features for long-term sustainable sanitary protection International Workshop ORGANIST (Organic Farming Reasearch and Perspectives) Genetic control based on sources of resistance is natural and safe • Does not impact environment negatively • Could insure long-term sustainable sanitary protection of the orchards However • Need for sources of resistance covering a broad range of pests and pathogens systematic phenotyping of peach collections would allow uncovering new sources of resistance • Not or little taken into account by commercial breeders to date Need to be addressed by public Institutes International Workshop ORGANIST (Organic Farming Reasearch and Perspectives) identifying new genitors, sources of resistance or resilience combining several strong monogenic resistance factors in improved cultivars testing resistance durability in multi-site orchards and low-input conditions Long term : sustainable resistance by combining monogenic (Mendelian) and polygenic quantitative resistance factors to prevent resistance to be overcome, thanks to molecular markers • bi-parental progenies • populations segregating for multitraits interdependent populations • multi-parental populations • core-collections • Aphids, powdery mildew, bacterial spot, leaf curl, brown rot, sharka • root-knot nematodes (root-stocks) in conditions of low-input management Main targets to meet challenges Plant material 8 Our primary objective: improving resistance in peach International Workshop ORGANIST (Organic Farming Reasearch and Perspectives) Milan (Italie), 30 th May 2018 Contribute to the development of new methods for a sustainable, environment-friendly, peach orchard • by repositioning our team upstream of the peach breeding programs on objectives not/little taken into account by the others stakeholders • by transfering to breeders know-how, tools and improved material for the further development of full varietal ranges pre-breeding/elite material molecular marker linked to resistance characters DNA-informed methods for seedling selection International Workshop ORGANIST (Organic Farming Reasearch and Perspectives) resistant to powdery mildew, green peach aphid leaf curl and PPV … but the agronomical level is very low

  

International Workshop ORGANIST (Organic Farming Reasearch and Perspectives)Milan (Italie), 30 th May 2018

Prunus persica

Green

Powdery mildew + green peach aphid

• Improved genitors available but commercial agronomic value still to be improved

Leaf curl

• Genitors associating resistance regions evaluated , hybrids underway

Quantitative resistances derived from P. davidiana

• Individuals including several regions associated to resistance available for sustainable resistance program

Bacterial spot

• A project to select genitors using markers derived from RosBREED (https://www.rosbreed.org/) in association with French breeders underway

Nematodes + green peach aphid

• Individuals associating both resistance regions available (rootstock material)

• vector of viruses such as Plum Pox Virus, Sharka (quarantine disease)

• observed resistance to all pesticides

Agronomy

• a main threat for peach (Prunus persica) (primary host)

• and for many other crops as solanaceous vegetables (secondary hosts)

Example of outcome : the work on peach resistance to Myzus persicae 

Myzus persicae