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	Abstract:
	A general theory for the origin of growth stresses in the reaction wood of trees is presented. In both gymnosperms and arboreal dicotyledons, stress is considered to arise from the cellulosic component of the wood. It is suggested that in gymnosperms, cellulose microfibrils behave as helical springs. The helical springs are thought to be laid down in a compressed state and thus exert a compressive force which acts to right or stabilise the tree.In arboreal dicotyledons the cellulose microfibrils are laid down as extended, longitudinally oriented springs and thus exert a tensile force tending to right or stabilise the tree.Contrary to the prevailing view, lignin is not considered to be involved in the generation of growth stress in reaction wood. It is suggested that the sole function of lignin is to cement the cellulosic constituents into a whole, thus ensuring the transmission of stresses through the wood. The low values of lignin often reported from tension wood and especially from gelatinous fibres is seen as a mechanism to facilitate the contraction of microfibils thus maximising longitudinal tensile stress. The high values of lignin in of compression wood is seen as a mechanism to increase the compressive strength of compression wood.
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	Abstract:
	Three-dimensional computer models were used to simulate transmission electron micrographs in order to determine the effects of changes in microfibril orientation and arrangement on the appearance of ultrastructural images based on thin sections. It is shown that the tangential fibrillar texture commonly associated with wood cell walls results not from individual microfibrils arranged in tangential lamellae but from overlapping of adjacent microfibrils irrespective of their arrangement. The tangential lamellae observed in transmission electron micrographs of wood cell walls do not necessarily reflect the underlying nanostructure of the wall. Tangential textures can occur irrespective of the arrangement of microfibrils in tangential, radial or random patterns as a direct result of the helical organisation of the cell wall. Comparison between model images and high resolution micrographs suggests that microfibrils are arranged randomly in weakly defined clusters, with perhaps varying amounts of tangential or radial organisation.
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	Abstract:
	The association between cellulose crystallite width and the occurrence of tension wood was assessed for Eucalyptus globulus Labill., a commercially important plantation hardwood species. Crystallite width (uncorrected for instrumental broadening) was determined from X-ray diffraction patterns collected on SilviScan-2, an instrument developed for the rapid assessment of wood microstructure. Comparisons of crystallite widths were made using 66 samples of tension wood and normal wood selected randomly from one tree known to have abundant tension wood. Tension wood was found to have significantly wider crystallites than normal wood. The mean crystallite widths were 3.6 nm for tension wood and 3.2 nm for normal wood. The normal wood crystallite widths were consistent with those reported in previous studies, allowing for an experimental broadening equivalent to about 0.5 nm in this work. This study demonstrates that SilviScan-2 is useful for the detection of tension wood in solid wood samples such as increment cores.
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	Abstract:
	Studies of charcoalified wood have followed two main approaches: observation of fractured surfaces, either under the dissecting or SE microscope, and observation of thin slices of epoxy-embedded samples with the light microscope. I introduce here a combination of techniques overcoming some of the problems these typical methods have presented, related to trouble with the high reflectance of fractured surfaces when observations are made using light microscopy, unavailability of equipment, and time-consuming, sample-altering methodologies.I used transverse surfaces painted with correction fluid for determination of vessel grouping and distribution, and indirect replicas of transverse and longitudinal surfaces made of nail polish for observation of other features including intervessel pit apertures, and ray size and composition. Good results are obtained even with a routine light microscope.
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	Abstract:
	Eucalyptus globulus trees, 15 years old, were sampled at different heights from commercial pulpwood plantations in two sites in Portugal. Bark thickness was higher in the site with better growth and always decreased from the tree base to the top. Bark content was site independent and on average 11% of stem dry weight, higher at the base and top, and lower at 35% height level.Tree mean wood basic density averaged 600 kg /m3 and 568 kg /m3 for best and worst site, respectively, and was not correlated with tree growth. Wood density increased from base to top of the tree. Between-tree variation was low with coefficients of variation of site mean below 10%. Bark density (374 kg /m3 and 454 kg /m3 for best and worst site, respectively) did not show significant within tree variation. Average tree wood density could not be predicted with reasonable accuracy using a breast height sampling and better results were obtained using a sampling as a percentage of total height (e.g. 15%).
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	Abstract:
	Image analysis is a common tool for measuring tracheid cell dimensions. When analyzing a digital image of a transverse cross section of wood, one of the initial procedures is that of segmentation. This involves classifying a picture element (pixel) as either cell wall or lumen. The accuracy of tracheid measurements is dependent on how well the result of the segmentation procedure corresponds to the true distributions of cell wall or lumen pixels. In this paper a comparison of segmentation methods is given. The effect of segmentation method on measurements is investigated and the performance of each method is discussed.We demonstrate that automated segmentation methods remove observer bias and are thus capable of more reproducible results. The contrast for confocal microscope images is of such quality that one of the fastest and simplest automatic segmentation methods may be used.
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	Abstract:
	Structural abnormalities in the wood of Betula pendula Roth caused by the larvae of Phytobia betulae Kangas have been examined by light microscopy. The larvae bore through the zone of differentiating xylem from the crown to the base of the tree. The wound callus formed by the tree in response to the damage becomes sclerified and appears as brown streaks running through the wood. In transverse section the tunnels are elliptical in shape up to 3 mm wide and correspond to ʻpith flecksʼ.
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	Abstract:
	Wounding and partial girdling of stems of Rhamnus alaternus L. inhibited the formation of vessel wave patterns that are normally formed in the secondary xylem of this species. The patterns returned to normal in some of the trees in the first or in the second year after wounding. The possible hormonal regulatory mechanisms involved in the histological changes are discussed.
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	Abstract:
	The wood anatomy of 22 of the 26 species of Schefflera occurring in New Caledonia was studied. Only two features (the presence of scalariform perforation plates and scanty paratracheal axial parenchyma) appear to be constant throughout the species examined. The pattern of wood structure diversity was analyzed using PCA; the results generally agree with the current recognition of four groups of species among New Caledonian Schefflera based on macromorphology. Three of these groups (Dizygotheca, “Canacoschefflera” and “Gabriellae”) represent natural assemblages closely related to one another. The fourth group (Schefflera sect. Schefflera) is isolated from the others, as indicated by its very large rays and abundant septate fibres. The occurrence of crystals in chambered cells of axial parenchyma was observed for the first time in Araliaceae. The wood structure of Schefflera plerandroides, previously placed in the segregate genus Octotheca, shows no essential differences from that of the other members of the Dizygotheca group, supporting the hypothesis that polymerous flowers have evolved independently at least twice within the Schefflera alliance.
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