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PROJECT TITLE AND SUMMARY:

Title: Characterization of the efficacy of biocontrol agents against plant disease according to application timing. 

Tomato is a major crop in protected horticulture in Europe, but it is severely affected by powdery mildew caused by Oidium neolycopersici. Disease management still relies mainly on sulfur-based treatments, applied systematically from the early growth stages. Although sulfur is historically considered to have low immediate toxicity and remains inexpensive, its intensive use raises concerns regarding agronomic sustainability, environmental impact, and human health. Repeated applications lead to chronic exposure of farm workers, potential disruption of beneficial arthropods, and a notable carbon footprint. In the context of increasing societal expectations and stricter regulations, this dependency questions the long-term resilience of current production systems.
To reduce reliance on chemical control, the diversification of plant protection strategies has become a priority. Among the alternative approaches, biocontrol agents based on beneficial microorganisms, particularly Bacillus species, are attracting growing interest. These bacteria can produce antifungal metabolites, trigger plant defense responses, and rapidly colonize the phyllosphere, making them promising candidates to replace or complement chemical inputs. Despite the commercialization of several Bacillus subtilis and Bacillus velezensis-based products for powdery mildew control in tomato, technical knowledge on their optimal use remains limited. A literature review conducted within the ADOPT-IPM project highlighted a lack of specific studies on this pathosystem, as well as insufficient understanding of the factors influencing the efficacy of these products under controlled, semi-controlled, or field conditions.
Previous studies on tomato suggest that the timing of application is one of the most critical factors influencing the protective efficacy of bacterial biocontrol agents against powdery mildew. The internship aims to characterize the effect of timing of application of various Bacillus-based biocontrol agents on their efficacy against O. neolycopersici on tomato. In order to test and further explore this hypothesis, experiments will be conducted under controlled conditions during the internship.

HOST UNIT: Unité de Pathologie Végétale INRAE Avignon

MAIN ACTIVITIES:
· Bibliography study on the modes of action and factors affecting the efficacy of microbial biocontrol agents against plant diseases
· Creation and implementation of an experimental protocol
· Production of pathogen on tomato plants and preparation of inocula in the lab
· Monitoring of the experiment under controlled conditions (growth chamber): carrying out treatments, inoculation of tomato plants, monitoring of infection kinetics, data collection



· Statistical analysis of data
· Writing of a report in english
EXPECTED SKILLS:
· Skills in statistics and use of R software
· Interest and knowledge in biocontrol and plant pathology
· Organizational skills to manage large-scale experiments, ability to work effectively independently, rigor and ability to work in a team

INDEMNISATION:
-  about 600 € / month

CONTACT:

Tél . : 04-32-72-28-55
email: thomas.oudin@inrae.fr ; marc.bardin@inrae.fr 

Organization: INRAE
Location: Unité de Pathologie Végétale, 67 allée des chênes, 84140 Montfavet
Duration: 4 months
Dates: Early 2026		
Level: Master 1
[bookmark: _MailAutoSig]Internship profile: Research
[image: ][image: ][image: ]
image1.jpeg
IMPLANTEUS

SUSTAINABLE MEDITERRANEAN ‘ GRADUATE
AGRICULTURE FOR HEALTH SCHOOL




image2.jpeg
° .
Direction d'Appui a la

‘ Recherche et a I'Innovation

AVIGNON

UNIVERSITE





image3.png




image4.png




image5.png




