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Academic Year 2022 - 2023
Proposal of M2 Internship
Enlarging diversity for tolerance to abiotic stress through intra- and interspecific hybridization in melon 

Genetic diversity is an essential lever for meeting the challenges of agro-ecological transition in agriculture, reducing the use of pesticides and adapting crops to climate change. Genetic resource collections are essential for the variety improvement process. At GAFL we have very rich collections of genetic resources of 5 vegetable species, which are maintained in the Vegetable Biological Resource Center. The wild compartments of these species and wild constitute a reservoir of diversity that is still poorly understood and underused.

In this internship, we propose to study the genetic diversity of melon (Cucumis melo) and its wild relatives for traits related to stress tolerance. Melon is a species with a very high genetic diversity worldwide, especially a high diversity of fruits, consumed sweet or immature (Pitrat 2013). The melon genome is small (450 Mb) and has been fully sequenced (Garcia-Mas et al. 2012; Pichot et al 2022) and more than 1000 accessions have been resequenced, allowing for a history of melon domestication and diversification (Zhao et al. 2019). C. melo is a model species for the study of the reproductive system in plants (Boualem et al., 2022) but reproductive barriers have limited the use of the diversity of wild related species for melon breeding.
This project aims to explore stress tolerance in a collection of melon and wild relatives and to explore the possibilities of transmission of traits through intra- and interspecific hybridization.  

The objectives of the internship are 

- to analyze the genetic variability of domestication-related traits between wild and cultivated pools, by analyzing a set of genomic and phenotypic data already acquired on 40 accessions from Sudan

- to identify and phenotype traits related to abiotic stress in melon and wild relatives 

- to study hybrids and progenies obtained from hybridization between domesticated and wild melons and between melon and wild relatives for some of these traits 
The methods implemented are :

- phenotypic evaluation of traits related to the stress tolerance in controlled conditions (heat and water stress, development of roots and leaves.. )  

- statistical analysis of data (comparison tests...) and bioinformatic analysis at the genome scale 

The expected results are 

- the phenotypic evaluation for the quantitative variation of traits related to the abiotic stress response of melons and relatives  

- to identify the genetic variation of traits related to domestication and genomic regions associated to these variations in wild and domesticated melons
Host unit: 

The unit Genetics and Improvement of Fruits and Vegetables includes 20 scientists and engineers, 33 technicians and administrative staff and 20 PhD and post-doctoral students and CDD. The PACA center benefits from important experimental facilities allowing the creation of genetic material and its phenotyping, and from efficient cellular and molecular biology laboratories. 

MAIN ACTIVITIES:

- Phenotyping in the greenhouse and in the laboratory

- statistical and bioinformatic analysis 

EXPECTED SKILLS
- Knowledge in genetics

- Operational skills: statistical analysis with R, rigorous phenotypic measurements  

- Taste for genetic diversity of plants - Soft skills: taste for collaborative work

- Languages: French, English
INDEMNISATION :

-  about 550 € / month.

CONTACT:

Catherine Dogimont, Directrice de Recherche INRAE, directrice de l’unité GAFL

INRA, Centre de Recherche Provence Alpes Côtes d’Azur, UR 1052, Génétique et Amélioration des Fruits et Légumes (GAFL), Domaine St Maurice, 67, allée des Chênes CS 60094, 84143 Montfavet cedex
Tél . : 04.32.72.27.01

email : catherine.dogimont@inrae.fr
Organization: INRAE




Location: Avignon, Génétique et Amélioration des Fruits et Légumes (GAFL)


Duration: 6 months

Dates : March to August 2023




Level : Master 2

Internship profile : Research

