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	Abstract:
	Eight Pinus radiata D. Don (Radiata pine) increment core samples representative of a total of thirty-two increment cores were selected for the development of an EL(SS) (longitudinal modulus of elasticity calculated from SilviScan-2 data) calibration based on NIR spectra obtained from the radial–longitudinal face of each sample in 10-mm increments. The primary aim of the work was to investigate if an EL(SS) calibration developed using a subsample of cores representative of a larger set provided better predictions of EL(SS) than those reported in Schimleck et al. (2002a). The EL(SS) calibration was developed using eight factors giving an excellent relationship between SilviScan-2 determined EL(SS) and NIR fitted EL(SS) (coefficient of determination (R2) = 0.97) and a low standard error of calibration (SEC) (0.91 GPa).To test the EL(SS) calibration, NIR spectra were obtained in 10-mm sections from the radial–longitudinal face of two intact P. radiata increment cores and EL(SS) of each section predicted. NIR estimates of EL(SS) were in excellent agreement with EL(SS) determined using SilviScan-2 data, with R2 of 0.99 (core A) and 0.98 (core B). Standard error of predictions (SEP) of 1.6 GPa (core A) and 1.2 GPa (core B) were obtained. Both sets of predictions closely followed the patterns of EL(SS) radial variation determined experimentally. EL(SS) calibration based on NIR spectra obtained from a set of representative cores can provide excellent predictions of EL(SS). The predictions were superior to those reported in Schimleck et al. (2002a).
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	Abstract:
	Eight Pinus radiata D. Don (Radiata pine) increment core samples representative of a total of thirty-two increment cores were selected. NIR spectra were obtained from the radial–longitudinal face of each core in 10-mm increments and used to develop a microfibril angle (MFA) calibration. The MFA calibration was developed using seven factors giving an excellent relationship between SilviScan-2 determined MFA and NIR fitted MFA (coefficient of determination (R2) = 0.95) and a standard error of calibration (SEC) of 1.8 degrees.The MFA calibration was used to predict the MFA of NIR spectra obtained in 10-mm sections from the radial–longitudinal face of two intact P. radiata increment cores. NIR predicted MFA was found to be in excellent agreement with MFA determined by SilviScan-2, with R2 of 0.98 (core A) and 0.96 (core B). The standard error of prediction (SEP) for core A (1.0 degree) was much lower than for core B (2.5 degrees). Both sets of predictions closely followed the patterns of MFA radial variation determined by SilviScan-2. NIR spectroscopy provides a rapid method for determining MFA variation in increment cores and is suitable for the routine analysis of large numbers of samples.
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	Abstract:
	This paper describes a procedure to estimate within-ring proportions and densities of earlywood vessels, fibres and parenchyma, and then validates the procedure for each tissue type. The procedure uses conditional probabilities for these estimates. It was developed using 16 annual growth rings of contrasting anatomy sampled from five mature sessile oaks (Quercus petraea Liebl.). The X-ray images of the sampled rings were converted into density maps and the two components of the rings (i.e. earlywood and latewood) were delimited manually. First, mean tissue densities of individual rings were estimated from anatomical characteristics combined with a simple analysis of the frequency histograms of density in earlywood and latewood. Second, the procedure used the radial position and density of each point of a digitised ring to calculate a probability for a point belonging to either vessels, multiseriate wood rays, fibres or axial parenchyma. The procedure was evaluated using i) measurements of tissue proportions from anatomical sections and ii) measurements of tissue densities performed on X-ray images. The validation demonstrates that the procedure provides an accurate estimation of the proportion and density of earlywood vessels, fibres and axial parenchyma in earlywood and latewood. However, it also demonstrates that the procedure is not sufficiently effective to estimate the proportion of multiseriate wood rays.
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	Abstract:
	The relationships between wood anatomy in standing trees and the strength of boards were examined in Pinus radiata D. Don (thinned vs thinned and fertilized) at 2 contrasting sites. Fertilizer treatments were applied after mid-rotation thinning. Logs were taper sawn and boards, near the pre-treatment / post-treatment boundary, subjected to acoustic and strength assessment. Average wood property data from a 12-mm increment core obtained prior to harvest, was extracted from the relevant portion of the radius.In general, fertilizer resulted in lower density, higher microfibril angle (MFA) and slightly lower stiffness. However, stiffness was still relatively high as the affected wood was from the more mature portion of the radius. SilviScan density and MFA data were good predictors of stiffness. Acoustic measurements on boards were strongly correlated with board stiffness. Path analyses explained up to 45% of the variance in stiffness, as a function of estimated MOE and log sweep.
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	Abstract:
	The relationships between leaf area and sapwood and inner bark quantities (widths, areas, and volumes) were studied in an attempt to understand the design criteria for sapwood quantity in eighteen 34-year-old Douglas-fir (Pseudotsuga menziesii) trees with a wide range of leaf areas, sapwood areas, and dry masses of leaf, xylem, bark, and branch. Cumulative leaf area increased from the tip to the base of the crown, and then was constant; none of the other variables had the same distribution, and so whereas there were many significant correlations, none of the factors can be related to leaf area in a simple, causal manner. Leaf area /sapwood area was extremely variable from tree to tree at a given height, and within a tree from height to height. Sapwood width was relatively constant from the tip down the stem, supporting the hypothesis that sapwood quantity in this species is related to radial gas diffusion causing either a lethal buildup of CO2 or a lethal depletion of O2 at the sap/heart boundary. However, there was no significant correlation between leaf area and either total sapwood density (dry weight/green volume) or the average latewood density in the sapwood which were used as proxies for radial diffusion rate; further research on actual radial gas diffusion in green wood may be informative.
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	Abstract:
	This paper investigates whether in Chestnut (Castanea sativa Mill.) a relationship exists between anatomical features of earlywood vessels, which may contribute to weakening the wood, and the incidence of ring shake. The study compared two groups of 30 wood discs with and without ring shake, collected in three coppice stands in Southern Switzerland. Shake-prone stems are not characterised by more numerous and wider earlywood vessel lumina than the shake-free ones. Hence the hypothesis that ring shake is favoured by the weakening effect of earlywood cell lumina is rejected.
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	Abstract:
	The terminology related to axial resin canals in conifers is briefly reviewed, standard terms are clarified and a new term is proposed. The definitions proposed are intended primarily for light microscopic observations. All the cells and spaces of an axial resin canal as differentiated from the axial tracheids are collectively referred to as the resin canal complex. The resin canal is the intercellular space itself, and the epithelium is the uniseriate layer of cells lining the canal. We propose the term subsidiary cells to include all cells exterior to the epithelium, which may be subsidiary parenchyma and /or strand tracheids.
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	Abstract:
	In Australia the stringybark group of eucalypts comprises at least 25 species of Eucalyptus from the botanical series Capitellatae. The species are abundant in south-eastern Australia, and four groups (white, yellow, brown and red) of the commercial timber come mainly from Victoria and New South Wales and these include E. baxteri (Benth.) Maiden, E. globoidea Blakely & Blakely, E. macrorhyncha F. Muell. ex Benth., and E. muelleriana Howitt. As with the ‘ash group’ of eucalypts, the timbers are similar in appearance, and although they are heavier than the ash group, there are some overlapping characteristics. Two additional species, E. consideniana Maiden (yertchuk) and E. sieberi L.A.S. Johnson (silvertop ash), outside the stringybark group, were studied as their woods also closely resemble those from the stringybark group.Differences were found between the species in vessel diameter and density, ray content, amount of axial parenchyma, distinctness of growth rings, basic density and wood colour. Most of the useful differences arise from extremes of these characteristics. Eucalyptus macrorhyncha (red stringybark) can be identified when the pore number is greater than 15/mm2, the average maximum tangential diameter is less than 140 μm, by ray width and content and from the definite pink-reddish colour. Eucalyptus sieberi can be distinguished definitely from E. muelleriana, and fairly certainly from E. globoidea and E. baxteri by uniformly distributed deposits in the rays. Considerable overlap in wood structure exists among E. muelleriana, E. globoidea and E. baxteri making their separation on wood characteristics impractical. Photomicrographs illustrating various points have been included together with a key for separation between the species studied. Similarities to other species including E. acmenoides, E. microcorys, E. obliqua, E. phaeotricha, and E. pilularis are discussed.
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	Abstract:
	At the beginning of the 20th century R. Holden and E.W. Sinnott described five new genera of fossil coniferous woods, Metacedroxylon Holden, Paracedroxylon Holden, Paracupressinoxylon Sinnott, Paraphyllocladoxylon Holden and Protobrachyoxylon Holden. Since 1933 these five generic names have been consistently overlooked, and junior synonyms regularly used, including the relatively well-known genera Protocupressinoxylon Eckhold 1921 and Protophyllocladoxylon Kräusel 1939. The surviving type material of these five genera has been reexamined. According to this reappraisal: Metacedroxylon is an illegitimate nomenclatural synonym of Protocedroxylon Gothan, and its type material is heterogeneous; Paracedroxylon Sinnott and Paracupressinoxylon Holden are both junior taxonomical synonyms of Brachyoxylon Hollick et Jeffrey; the lectotype of Paraphyllocladoxylon is unfortunately lost, as is the one of Protobrachyoxylon Holden, the legitimate name for Protocupressinoxylon.
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	Abstract:
	This paper describes a simple technique borrowed from paleopalynology to produce increased concentrations of perforated ray cells and to isolate them from fibers and vessel elements. The technique provides very clear slides with only parenchyma cells and perforated ray cells. The perforated ray cells are easily distinguished and occur in frequencies of up to 10 perforated cells per square centimeter. The methods described includes the maceration of wood material, separation of cells with granulometrical sieves and measurements of cell dimensions. After separation of parenchyma cells from vessels and fibers the suspension is concentrated by centrifugation. With these methods, perforated ray cells may be more easily compared among plant groups.
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