Nancy research group on tree productivity, soil-plant interactions and global changes Projects Tree scale: tree growth, wood formation, tree nutrition and ecophysiological response to climatic drivers and to management Stand scale: monitoring and modelling of energy, carbon, water, nutrient cycles and stand growth. Large range of ecosystems Regional and national scale: functioning of the different ecosystem types, tree species growth and distributions

Infrastructures

  French network of eddy-flux sites, linked to international networks: CarboEurope, CarboExtreme, Expeer, Fluxnet French network of intensive biogeochemical study sites linked to tropical sites (Congo, Brazil) and International Slash Management network (CIFOR) In complement to the intensive monitoring sites: in situ experiments including ecosystem manipulations (species effects, forest management, rain exclusion experiments)  Networks of forest management (GIS-COOP) and provenance trials (PlantaComp)  Strong partnership with IFN (National forest Inventories)  Data bases: SOERE (France), CarboEurope (EU), Fluxnet (world)  Lab Facilities (PTEF, LabMobile, Pollux) Investigated ecosystems: Ø Ecosystem types in temperate, wet and dry tropical areas Ø Forests (pure and mixed), plantations, short rotation coppices Ø In cooperation with other groups: grasslands and crops ancy -Freiburg -Zurich, 27-03-2012 Nancy research group on tree productivity, soil-plant interactions and global changes ancy -Freiburg -Zurich, 27-03-2012 Some results at Tree scale Life strategies in intra-annual dynamics of wood formation: example of three conifer species in a temperate forest in North-east France [Cuny, Rathgeber, Lebourgeois, Fortin, Fournier, Tree physiology. In Press.] interactions and global changes ancy -Freiburg -Zurich, 27-03-2012 Some results at stand scale (Organic matter stabilization, interaction C an Remusat et al. Environmental Sciences and Technology (2012) STXM is a transmission technique that maps C, N, and, through acquisition of NEXAFS spectra, can determine the type of C and N functional groups Image 285 eV Image 300 eV Hypothesis : The preservation of N derived from litter would be favored by its incorporation in microbial metabolites. The microbial compounds, often polar or charged, are more able to interact with protective mineral surfaces than litter compounds. Incubation of 15N labeled litter material for 12 yrs (initial 15N=5700‰) After 12 yrs, NanoSIMS identification of a labeled hotspot derived from the litter : 15N= 213±132‰) carboxyl-C with amide In this particle, the 15N hotspot is in an area which STXM spectrum is similar to microbial cell material (mixture of amino-sugars and proteins) Nancy research group on tree productivity, soil-plant interactions and global changes ancy -Freiburg -Zurich, 27-03-2012 Some results at stand scale (flux of nutrients -seasonal variations) Spruce Beech SEASONAL EFFECT: Shift of the microbial communities along the seasons 16S rRNA-based surveys of the culturable bacterial communities during autumn and spring in beech and spruce stands (Breuil-Chenue) Functional screening of the culturable bacterial communities capable of weathering minerals along the seasons in beech and spruce stands (Breuil-Chenue) Confirmation of the mineral weathering efficacy of the Burkholderia genus Seasons differentially impact the functional and taxonomic diversity of the culturable bacterial communities in beech and spruce stands of GPP are allocated to the the belowground parts 2/3 of this carbon is released through respiration The autotrophic respiration represents 50 to 70% of total soil respiration 0allocation to aboveground compartments TBCF : Carbon allocation to belowground compartments Nancy research group on tree productivity, soil-plant interactions and global changes ancy -Freiburg -Zurich, 27-03-2012 Some results at Stand scale (nutrient cycling and ecosystem durability Forest productivity in a changing environment. A multi-scale assessment of recent productivity variations based on the national forest inventory (IFN) data and environmental interpretations. (planned on 5/04/2012) soil-plant interactions and global changes Infrastructures Long term and intensive study sites Complementary experiments -Eddy-flux sites in 2 beech forests:Hesse (1996-), Montiers (2012-) and in the tropical rainforest --nutrient cycling in four sites (Breuil, Azerailles, Clermont, Montiers) -Strong cooperation with CIRAD on carbon, water and nutrient cycling in tropical sites (Congo, Brazil) -In those sites, intensive measurements of biomass, growth, litter production, soil properties and functioning (water, carbon, nutrients) -Water uptake within and among species: use of isotopic tools, under natural abundance and water labelling -Carbon and nutrient cycling in forest ecosystems: carbon, nitrogen and cations labelling, isotope spectrometry, multilabelling experiments -Carbon and water reserves in trees -Trees response to water shortage: rain exclusion experiments; trees response to slash

  

  

  

  

C, ‰)~2‰ phD J. Toillon / ANR SYLVABIOM

species, Basal area increment(BAI) 

Nancy research group on productivity, soil-plant interactions and global changes

Long term and experimental sites

GIS COOP

Large network crossing intensity of silviculture and soil fertility for 5 tree species