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	Abstract:
	The model of West, Brown and Enquist (WBE model) showed that lumen hydraulic resistance in trees can be independent of path length, provided that vascular conduits widen basipetally and sufficiently, and the number of functional conduits is constant from twigs to trunk. To test the anatomical realism of this model, we investigated axial and radial changes in xylem characteristics of six angiosperm tree species (fourteen trees, 15–25 m tall) and three coniferous tree species (seven trees, 16–45 m) in Yunnan, China. Conduit lumen diameter increased linearly with distance from the top of the bole to its base in six trees. In all but one of the fifteen remaining trees, lumen diameter increased from the top to near the base of the crown but remained constant or increased more slowly below the crown. Similar, but inverse patterns were found for axial variation in vessel density of the angiosperms, which indicated that the number of conducting vessels increases from trunk to twig as they become narrower. Vessel diameters increased almost linearly with cambial age for the first 20 to 40 years, and then stabilized or increased more slowly in eight trees of Fagaceae. Axial trends in conduit lumen diameter and number were consistent with only partial buffering of hydraulic resistance from pathlength effects, generally confined to the crown region. Neither conduit taper nor number was consistent with the WBE model.
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	Abstract:
	In Quercus serrata, radial variations of wood fibre length, earlywood vessel element length, and earlywood vessel lumen diameter were investigated and maturation ages of them were estimated using nonlinear segmented regression analysis as proposed by Peszlen (1994). In addition, the age at the maximum point of current annual increment and mean annual increment were estimated by using the Gompertz growth function fitted to the variation of cumulative ring width with ring number from the pith. In the same radial strip, the maturation ages both of wood fibre length and the earlywood vessel element length were similar, and those were close to the ages at the maximum point of current annual increment, whereas the maturation age of earlywood vessel lumen diameter was generally greater, close to the age at the maximum point of mean annual increment. These results indicate that earlywood vessel lumen diameter is the best indicator of the three anatomical properties tested and that a relationship exists between the maturation ages of the size of axial elements and radial stem increment.
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	Abstract:
	Development of gum ducts and chemical nature of occluding material was studied by histological and histochemical methods in the differentiating xylem of Azadirachta indica A.Juss. In response to injury and subsequent fungal infection the stem developed vascular occlusions and gum resin cavities. Fungal hyphae were observed in all the cell types of xylem including vessel elements and associated parenchyma cells. Chemical nature and forms of the occluding material in gum ducts/cavities differed from that of wound exudates. The occluding material was rich in proteins, lipids, polysaccharides, lignin and phenolics while the material exuded from wounds contained only lipids and proteins. The epithelial cells of the gum ducts showed intense staining for nucleic acids, proteins and insoluble polysaccharides as compared to the neighbouring cells. Some of the epithelial cells accumulated phenolics, which were later released into the duct lumen after dissolution of cell walls. Axial parenchyma cells near the cavities/ducts were free from starch while the vessels were plugged with gum-like material and tyloses. On the other hand, xylem parenchyma cells away from the infection site showed heavy accumulation of starch and negligible amounts of proteins and lipids. The boundary layer was characterised by the presence of few vessels and an abundance of axial and ray parenchyma with heavy accumulation of phenolics, particularly a catacholic type of tannin.
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	Abstract:
	The cellular distribution of heartwood substances and the structure of the pathways for their diffusion were studied in Acacia mangium Willd. Apart from ray parenchyma cells, axial parenchyma cells also are involved in the formation of heartwood substances. Heartwood substances were unevenly distributed in the heartwood. A closer inspection of interfibre pit pairs revealed that, although many pit membranes were completely covered with encrusting materials, some pit pairs had many small openings on their pit membranes. The openings possibly function as intercellular diffusion pathways for heartwood substances. The sizes of the pits varied considerably, ranging from 0.4 to 2.3 μm in diameter. These structural variations in the interfiber pits might be one of the factors contributing to the uneven distribution of the heartwood substances. A large number of blind pits were present in the ray parenchyma cells and faced the intercellular spaces, into which heartwood substances from the ray parenchyma cells were released via these blind pits. Resin-cast replicas demonstrated that the intercellular spaces and the blind pits formed a three-dimensional network that is considered to serve as an extracellular diffusion pathway for heartwood substances.
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	Abstract:
	Mid-rotation fertilization is a common practice in the management of loblolly pine (Pinus taeda L.) plantations, typically providing large improvements in growth. However, concerns exist about the quality of wood produced following fertilization. The objective of this study was to develop an understanding of wood property changes following fertilization. Wood samples from a study involving four levels of fertilization applied to a thinned mid-rotation loblolly pine plantation located on the lower coastal plain of North Carolina were sampled. The study was laid out in a randomized complete block design involving four blocks and four levels of nitrogen fertilizer: Control-000, 112, 224 and 336 kg/ha, along with 28 kg/ha of phosphorus with all treatments. Thirty-two trees were felled and disks were cut at five heights from each tree. Wood properties including modulus of elasticity, air-dry density and tracheid anatomical properties were measured for each of the three post-fertilization annual growth rings using near infrared (NIR) spectra obtained from the radial face of strips cut from the disks. An analysis of variance was conducted on three-year basal area weighted average stiffness, air-dry density, and tracheid anatomical properties. A decrease in stiffness, air-dry density, tracheid wall thickness, and an increase in tracheid radial diameter were observed for the heaviest fertilizer treatment (336 kg/ha) compared to the control and 112 kg/ha of nitrogen. Microfibril angle (MFA), cell tangential diameter, and tracheid perimeter showed little change. Wood properties of trees receiving fertilizer rates of 112 and 224 kg/ha were not significantly affected.
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	Abstract:
	A methodology has been developed based on reflected light to detect compression wood in stem cross sections of Norway spruce (Picea abies [L.] Karst.). In addition to quantify the spatial distribution of compression wood, the chronological pattern of its formation is recorded by cross linking the pixel classification to the tree ring sequence. An imaging spectrometer is used to record the spectral characteristics in the visible light and near infrared of the cross-sectional surface. Cross-sectional areas are classified by hyperspectral image analysis into severe compression wood, moderate compression wood, normal wood, and background/cracks. The classification is performed by the Spectral Angle Mapper algorithm, which compares the standardized spectrum of each pixel with reference spectra stored in a spectral library. The reference spectra are obtained from selected training areas of the different compression wood severity classes identified by cell characteristics under a light microscope. The tree ring boundaries are located in a grey scale image which shows the spatial information at wavelength 435 nm and the annual radial increment is measured. The classification accuracy is tested by a confusion matrix and cross-analysed with High-Frequency Densitometry.
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	Abstract:
	Differences between the ray structure of rootwood and stemwood were analysed in 11 species from 5 families of gymnosperms. Rootwood was consistently found to have fewer ray tracheids, with ray parenchyma cells which were taller axially, wider tangentially, but shorter radially, and had more pits per cross-field than stemwood. A scale for quantifying types of cross-field pitting is proposed, and statistically significant differences in type and diameter of cross-field pitting were found between rootwood and stemwood of most species sampled. These structural differences have practical implications for identification of gymnosperm roots, and for distinguishing between rootwood and stemwood.
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	Abstract:
	A computer program, “Hyrcania”, has been developed for identifying some common woods (26 hardwoods and 6 softwoods) from the Hyrcanian forest type of Iran. The program has been written in JavaScript and is usable with computers as well as mobile phones. The databases use anatomical characteristics (visible with a hand lens) and wood colour, and can be searched in English or Persian. Descriptions and images can be retrieved by their scientific name.
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	Abstract:
	Neural networks are complex mathematical structures inspired on biological neural networks, capable of learning from examples (training group) and extrapolating knowledge to an unknown sample (testing group). The similarity of wood structure in many species, particularly in the case of conifers, means that they cannot be differentiated using traditional methods. The use of neural networks can be an effective tool for identifying similar species with a high percentage of accuracy. This predictive method was used to differentiate Juniperus cedrus and J. phoenicea var. canariensis, both from the Canary Islands. The anatomical features of their wood are so similar that it is not possible to differentiate them using traditional methods. An artificial neural network was used to determine if this method could differentiate the two species with a high degree of probability through the biometry of their anatomy. To achieve the differentiation, a feedforward multilayer percepton network was designed, which attained 98.6% success in the training group and 92.0% success in the testing or unknown group. The proposed neural network is satisfactory for the desired purpose and enables J. cedrus and J. phoenicea var. canariensis to be differentiated with a 92% probability.
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