Illumination on hidden communities of ectomycorrhizal fungi!
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Mycorrhiza is a wide-spread symbiosis between land plants and fungi, where the partners of the interaction exchange nutrients. In temperate and boreal forests, the ectomycorrhizal symbiosis (ECM) is established on most hardwood and conifer species. The species distribution is influenced by several biotic and abiotic factors, including the host plant, soil components, micro- and macro-climates, and other colonizing microorganisms. Up to now ecological studies of these symbiotic interactions were hindered by the lack of efficient and robust genotyping techniques for species identification. Monitoring of ECM species is currently carried out by PCR-based methods followed by rDNA sequencing. However, high-throughput approaches are requested to analyse the spatial and temporal fungal diversity in forest ecosystems on a large scale.

Within the framework of the ECOGER programme, we are monitoring the impact of land usage on the communities of ectomycorrhizal symbionts and fungal saprotrophs in the Breuil-Chenue site in Morvan. After clear-cutting, different hardwood or conifer species were planted. Initial surveys were carried out by fruiting body identification and morphotyping of ectomycorrhizal tips. The ECM communities associated with two different host trees (Picea and Fagus) were then identified using molecular typing of mycorrhizal tips: (i) cloning of PCR-amplified rDNA internal transcribed spacer (ITS) followed by sequencing, (ii) ARISA technique and (iii) taxon identification arrays. A sequence database of fungal ITS has been developed with BLAST tools for interactive query. Furthermore, a ITS array carrying specific oligonucleotides for up to ninety species was used for describing the ECM communities. Our findings showed that ECM communities are strikingly different under the different host trees. The pros and cons of the different techniques will be discussed. 
