Rhizobacterial volatile organic compounds modulate biomass production and root architecture in Arabidopsis thaliana (L.) Heynh. and Brachypodium distachyon (L.) P. Beauv.
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The ability of plants to take up water and mineral nutrients from the soil depends on their capacity to develop an extensive root system and on the interactions of roots with their soil environment, the rhizosphere. Studies of the mechanisms involved in the communication between plant growth-promoting soil micro-organisms and the root system is expected to lead to improved fertility management strategies. Up to now, the characterization of such interactions has been mainly focused on liquid diffusates but it has been recently reported that volatile organic compounds (VOC) also play a role as chemical messengers in positive interactions occurring in the rhizosphere and involving plants, bacteria, fungi and insects [1-2].

In this context, this project aims to better understand the ecophysiology of the rhizosphere of Arabidopsis thaliana and Brachypodium distachyon. For this purpose, a collection of 18 rhizobacterial strains belonging to nine genera were selected for their potential growth promotion ability. The VOC-emission capacity of each strain was measured after 24 and 48 hours of growth on agar media [3] using solid-phase microextraction followed by gas chromatography coupled to a mass spectrometer. 

In parallel, an in vitro screening system was set up to assess VOC-mediated plant-growth promotion ability of the selected strains. This system separates physically the plant and the bacteria while allowing interactions through VOC for 10 days within a shared atmosphere. For Arabidopsis, two inoculum sizes were considered: 2*105 and 2*106 cfu, using biological triplicates. At the end of the process, leaf and root biomasses, leaf area, primary root length, lateral root number and lateral root length were measured to assess the effects of bacterial VOC on plant growth. Experiments are in progress to characterize such parameters on Brachypodium in order to compare the response of both model species to rhizobacterial volatile perception.
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