

[image: ][image: C:\Users\deridder\Desktop\IAWA logo 300.tif]Wood science underpinning 
tropical forest ecology and management
Tervuren, Belgium, May 26-29, 2015


[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Assessing wood functional traits through three-dimensional measurement techniques. Why?
E. M. R. Robert1,2, S. Fonteyn1, N. Tonné1,2, J. Oste1, C. Brodersen3, H. Beeckman2 and N. Koedam1
1 Lab. of Plant Biology and Nature Management (APNA), Vrije Universiteit Brussel  Belgium
2 Lab. of Wood Biology and Xylarium, Royal Museum for Central Africa (RMCA), Belgium
3 Yale School of Forestry and Environmental Studies, USA

Corresponding author: erobert@vub.ac.be  
Keywords: 3D analysis, 3D visualization, (micro-) computed tomography (CT), conduit clustering, mangrove tree species, phloem and parenchyma network, wood functional traits

The hydraulic functioning of trees is largely depending on the tree’s internal structure. So far, structural hydraulic traits have mainly been addressed in a two-dimensional way, especially in large-scale studies where populations of trees are compared in relation to prevailing environmental conditions. Some traits do however demand a three-dimensional approach, as has recently been shown for conduit clustering (Brodersen et al., 2011; Martínez-Vilalta et al., 2012). By use of X-ray Computed Tomography (CT) and high resolution CT (micro-CT), we obtained serial scans of mangrove wood volumes that we used to obtain three-dimensional visualizations of wood tissues and cells, allowing the development of three-dimensional measurement protocols for several wood functional traits (e.g. conduit clustering, phloem and parenchyma network characteristics – Robert et al., 2009). In this study, we compare two-dimensional and three-dimensional measurement techniques and discuss their necessity, advantages, disadvantages and feasibility using trees from the mangrove ecosystem as examples. Our work opens up new possibilities for feasible measurements on large sample sets of broadleaf species originating from different environments.
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