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	Abstract:
	Bordered pit pairs of Ephedra species were characterized using different types of microscopy. Pit membranes contained tori that did not stain for lignin. SEM and AFM views of the torus surface showed no plasmodesmatal openings, but branched, secondary plasmodesmata were occasionally noted using TEM in conjunction with ultrathin sections. The margo consisted of radial microfibrils as well as finer diameter tangential fibrils. The former formed fascicles of fibrils that merged into even thicker buttresses during the act of pit membrane aspiration. AFM showed a discontinuous layer of non-microfibrillar material on the surface of both torus and margo. It is hypothesized that this material is responsible for adhesion of the pit membrane to the surface of the pit border during the process of aspiration. Taken as a whole, intervascular pit membranes of Ephedra more closely resemble those of conifers than those of torus-bearing pit membranes of angiosperms.
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	Abstract:
	The microdistribution of non-cellulosic polysaccharides in epithelial cells of axial resin canals was investigated in Norway spruce xylem using immunolocalization methods combined with monoclonal antibodies specific for (1→4)-β-galactan (LM5), (1→5)-α-arabinan (LM6), homogalacturonan (LM 19, LM20), xyloglucan (LM15), xylan (LM10, LM11) and mannan (LM21, LM22). The ultrastructure and lignin distribution of epithelial cell walls was also examined after cytochemical staining for lignin. Compared with tracheids, epithelial cells showed several different ultrastructural characteristics, such as the thickness of three layers forming the cell wall, the boundary structure between layers and the lamellate structure of cell walls, with slightly stronger reaction with chemical staining for lignin than tracheids. After staining with potassium permanganate, the layer of the epithelial cell wall adjacent to the canal showed typical characteristics of middle lamella (C-ML). However, C-ML regions showed completely different chemical characteristics from E-ML (middle lamella between epithelial cells) regions of epithelial cells and compound middle lamella (CML) regions of tracheids. Unlike tracheids, epitopes of pectic polysaccharides were detected in the epithelial cell wall with variations in amounts between cell wall layers. Epitopes of hemicelluloses were also detected in the epithelial cells with differences in distribution patterns from tracheids, particularly xyloglucan (LM15) and low substituted xylan (LM10) epitopes. Together, our results suggest that the ultrastructure and chemistry of epithelial cells including C-ML regions significantly differ from tracheids.
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	Abstract:
	Axial resin canals in wood are distinguished into two types based on the morphology of epithelial cells; resin canals with narrow canals and thick-walled epithelial cells (Type I), and resin canals with wide canals and thin-walled epithelial cells (Type II). Following studies on Norway spruce (Type I), the distribution of non-cellulosic polysaccharides in axial resin canals of Scots pine (Type II) is reported here using cytochemical and immunocytochemical methods. The distribution of (1→4)-β-galactan (LM5), (1→5)-α-arabinan (LM6), homogalacturonan (LM19, LM20), xyloglucan (LM15), xylan (LM10, LM11) and mannan (LM21, LM22) epitopes were examined. Axial resin canal complexes in the xylem were composed of canal, epithelium and subsidiary cells (parenchyma and strand tracheids). Strand tracheids were absent in axial resin canals in the phloem. Strand tracheids showed a completely different ultrastructure and chemistry from normal mature tracheids and other types of axial resin canal cells. Immunolocalization of non-cellulosic polysaccharides in axial resin canals showed an overall similar cell wall composition in epithelial cells and subsidiary parenchyma between the xylem and phloem. All types of axial resin canal cells in both xylem and phloem contained homogalacturonan (HG), rhamnogalacturonan-I (RG-I) and xyloglucan with a high variation in amount and chemical structure depending on cell wall region and between cell types. In particular, epithelial cell walls facing the canal showed significant differences in HG distribution from other epithelial cell wall regions. No xylan and mannan epitopes were detected in any of axial resin canal cells. Together, our results suggest that the chemistry of axial resin canal cells in Scots pine may be highly compartmentalized depending on functional differences between both cell types and cell wall regions.
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	Abstract:
	Stem regeneration after wounding was studied in 110-year-old trees of Pinus sylvestris L. over a period of 30 years. The changes of cambial surface are shown as 3D models. For construction of the models ArcGIS and geodesic Surfer programs were applied. The trees responded to stem injury by increasing the cambial activity near the wound edge. The result was longitudinal rolls or spindles which gradually covered the wounded stem surface. The successively formed tree rings changed their orientation to perpendicular with respect to the wound surface. The disturbances of wood formation near the wound edge were manifested by oblique orientation of xylem rays with respect to annual ring boundaries. The spatial distribution of the xylem ray orientation is presented on the Surfer contour maps. Near the fusion of the wound spindles there were some areas consisting of irregularly oriented xylem cells. The cellular ordering of the xylem tissue in these areas was measured by applying digital image analysis software. Measurements shown on color-coded maps revealed that the tracheid orientation (seen on tangential sections) deviated between 0 and 90 degrees from the stem axis. In some areas a circular pattern of tracheid orientation was visible. Crooked and forked tracheids were also present. These results support the view that the adaptive growth occurring in the case of deep wounding is analogous to that observed when an inanimate body is in lateral contact with a tree stem. The intensive growth and accumulation of newly deposited tissue in the wound spindles seems to be the most effective mechanism for the tree stem regeneration to restore its biomechanical and transport functions. This could be considered as an illustration of Wolff’s law that the shape of an organ follows its function.
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	Abstract:
	Peduncles of Couroupita guianensis Aubl. undergo extensive secondary growth, which is a rare and unexplored feature so far. In the present investigation seasonal behaviour of vascular cambium was studied in fruit-bearing peduncles and compared with the vegetative branches of similar diameter. In peduncles, the cambium remained active throughout the year. The number of cambium cells and differentiating xylem cells increased from May and reached a maximum in July-August. Although cambial growth occurred throughout the year, it was relatively sluggish in February despite the development of new leaves and ongoing extension growth. In contrast, cambial cell division in young branches initiated in February, peaked in the same months as peduncle cambium while cambial cell division and differentiation of xylem remained suspended from October to January. Cessation of cambial cell division in the branches during this period may be correlated with the presence of mature leaves. In both (branches and peduncle), rapid cell division and increase in the number of differentiating xylem elements in April-May is positively correlated with the development of flower buds and new leaves. The present anatomical investigation revealed that cambial activity in both peduncle and vegetative branches are independent of phenology and climatic conditions. In conclusion, we believe that variations in the number of differentiating cambium derivatives in peduncles benefits from a dual source of growth hormone supply, i.e. from developing new leaves and flower buds.
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	Abstract:
	The wood anatomy of Quercus faginea, an oak native to the Iberian Peninsula and the Maghreb in Africa, is described and age trends of fibres and ray dimensions are recorded. The analysis was made on a total of 20 trees from two different sites in Portugal. The wood structure within both sites was similar. Quercus faginea shares its microscopic characteristics with other species of the white oak group; i.e., it was not easily distinguishable from other European oaks. The wood is ring porous with wide multiseriate rays and a high proportion of fibres and vasicentric tracheids. There was an increase of fibre and ray dimensions from the pith outwards. Fibre length started to stabilize around 30 years of age up to 50–60 years and decreased afterwards under a traditional rotation period (100–150 years). Linear and polynomial adjustments fitted better the fibre variation at younger and older ages, respectively. Rays were quite homogeneous within the trees. Cambial age accounted less to total variation than individual trees at both sites; i.e., tree-to-tree variation is greater than variation related to maturation or cambial age. The average dimensions of fibres and rays were similar between sites.
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	Abstract:
	Although araucarioid wood is poor in diagnostic characters, well in excess of 200 Late Paleozoic species have been described. This study presents a largescale anatomical analysis of this wood type based on the fossil wood collections from the Early Permian Mengkarang Formation of Sumatra, Indonesia. Principal Component Analysis visualisation, in conjunction with uni- and multivariate statistical analyses clearly show the wood from the Mengkarang Formation to be a contiguous micromorphological unit in which no individual species can be distinguished. Pycnoxylic wood species described previously from this collection or other collections from the Mengkarang Formation fall within the larger variability described here. Based on comparison with wood from modern-day Araucariaceae, the Early Permian specimens can be differentiated from extant (but unrelated) “araucarioids” by a few (continuous) characters.
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