Volatile-mediated communication between phyllospheric bacteria
and two pathogens of grapevine

Maxime Staedler

Master thesis in Environmental Biology, Option Plant and Microbial Sciences

Grapevine (Vitis vinifera L.) is a very important horticultural crop, with a long domestication
history. It is subject to a high number of fungal and viral diseases, which are responsible for
important economic losses in the global wine sector every year. One of those diseases — grey
mould — is caused by Botrytis cinerea, a necrotrophic Ascomycete. This fungus has a broad
range of possible plant hosts, with over 200 different host species known, including grapevine.
The most widespread way to fight such pathogens is through heavy use of synthetic fungicides
or copper-based products, which have numerous negative impacts, both for the environment
and for human health. In this regard, biocontrol agents offer a promising alternative crop
protection strategy considering the increasingly important need to reduce the use of pesticides.
The Weisskopf group formerly isolated ca. 200 bacterial strains from the grapevine
phyllosphere in order to explore their biocontrol potential. Many of those bacterial strains
showed activity against Botrytis cinerea, either through reduction of mycelial growth, or by
negatively affecting spore germination of this fungus. The aim of this master thesis/project
was to assess the ability of the volatile organic compounds (VOCs) emitted by a selection of
those bacteria to reduce spore production, which would be a promising way to fight this
disease-causing agent. What was set to be a simple experiment turned out to be a search for
the ideal sporulation parameters, both in terms of quantity and reproducibility. In the end, two
closely related strains of Bacillus cereus (CHD1 and CHD2) induced a small, but significant
decrease in spore production when both the fungus and the bacterium were grown on Potato
Dextrose Agar.

Volatiles emitted by this bacterial selection were harvested, as well as VOCs emitted by B.
cinerea. Collected volatiles were then analysed with Gas Chromatography — Mass
Spectrometry (GC-MS) in the hope of elucidating which chemical cues are responsible for the
communication between the different organisms. Volatile profiles differed between bacteria
and were depended on growth medium. VOCs emitted by sterile in vitro grapevine plants were
also collected and compared with the VOCs emitted by plants infected with B. cinerea or the
obligate biotroph Plasmopara viticola, in presence or absence of a bacterium. While grapevine
itself produced very few volatiles, the presence of both the bacterium and the pathogens led to
higher abundance of many of the emitted VOCs, suggesting volatile-mediated communication
between the different organisms.
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