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Résumé :

Les arbres sont capables de contrdler leur forme en induisant des précontraintes dans le bois nouvellement
formé. La génération de celles-ci a lieu pendant la phase de maturation des cellules, mais son mécanisme est
aujourd'hui encore énigmatique. Des expérimentations en diffraction des rayons X réalisées sur le micro-
rayon du synchrotron de Grenoble ont permis de mettre en évidence la mise en tension de la cellulose avant
méme la formation de la derniére couche de la paroi du bois de tension (la couche G) pourtant jusque la
suspectée d'étre le moteur principal de la mise en tension.

Mots clefs : contraintes de maturation, bois de tension, microfibrilles de cellulose, diffraction des
rayons X

Abstract :

An efficient motor system based on the development of mechanical stress during the maturation of wood cell
walls allows trees to achieve successful height growth and adaptive reorientations. In some hardwood
species, a tensile stress is generated by a specialized wall layer, the G-layer, made of a polysaccharide
hydrogel reinforced by cellulose microfibrils aligned with the cell axis.

The mechanism generating this tension has long been a matter of debate. It seems doubtful that stress is
induced in crystalline microfibrils after their deposition, because of their high stiffness and chemical
stability. Alternative hypotheses involve cellulose re-crystallisation or interaction between the G-layer and
other layers.

In vivo investigation on the state of stress of these components was necessary to elucidate this mechanism.
Here we provide experimental evidence that tension appears in crystalline microfibrils shortly after their
deposition.

Using microbeam synchrotron X-ray diffraction, we measured how the lattice spacing of cellulose changes
from the cambium to the mature wood of poplar trees, and found it to increase even before G-layer is visible.
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