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	Summary: 
Drought-induced forest diseases are increasing in Europe due to climate change. One example is Diplodia tip blight of conifers. The causal agent, the ascomycete Diplodia sapinea, is one of the most important pathogens of pine species worldwide. It is present asymptomatically in host tissues and disease symptoms are triggered by abiotic stress. The mechanism by which latent infections can shift to pathogenic colonization and tissue necrosis are not fully understood yet.
Different pine species present different degrees of susceptibility to D. sapinea in the field. Often, pine species which are highly resistant to drought are also less susceptible to the disease. Larger necrotic lesions have been associated with more negative water potentials, but the absolute values vary with host species. Further, drought-induced accumulation of proline has been associated with pathogen colonization, as well as the impairment of carbon metabolism which leads to reduced defence responses. Hence, a different species-specific proline and carbohydrate profile resulting from drought stress could underpin the link between drought and D. sapinea host tolerance. 
To better understand the link between these biochemical and physiological changes induced by drought and pathogen infection, we have performed a greenhouse experiment, with either the inoculation of Pinus halepensis and P. sylvestris plants with D. sapinea spore solutions or with water (mock-inoculation), subjected to two different watering regimes (well-watered and drought). Time-series measurements have been done (predawn and midday water potentials and relative water content of needles), as well as weekly sampling for proline quantification, DNA extraction and molecular detection of the pathogen. A second experiment will start in end of April 2026. The intern will analyse the data from the first experiment. He/She will contribute to the setup of the second experiment and process the samples from the second experiment, which will give him/her the whole picture of this research. The data analysis will include statistical model fitting describing proline dynamics in the two species and its link to water potential, relative water content, osmotic potential and pathogen load in infected tissues. 



Other information (if applicable):

Contact (name and email): Mireia Gómez-Gallego mireia.gomez-gallego@inrae.fr and Marie-Béatrice Bogeat-Triboulot marie-beatrice.bogeat@inrae.fr 

Insertion within an ongoing research project: 
This project is part of the Focus Project Analysis and management of multiple risks for forest socio-ecosystems part of the PEPR FORESTT. Specifically, it sets in the task Vulnerability characterization of trees to multiple risks.

Considered tasks: 
- Literature review to better understand the pathosystem and the subject of the internship. 
- Inoculation of the pathogen in Pinus sylvestris and Pinus halepensis seedlings in a greenhouse experiment 
- Weekly physiological measurements during one month and sampling of tissues for molecular and biochemical analyses. 
- Molecular and biochemical analyses pour the quantification of proline and/or non-structural carbohydrates and/or quantification of the pathogen DNA.
- Statistical modelling of data.
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