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	Abstract:
	Wood anatomy is an important source of systematically informative character information that can and should be used in cladistic phylogenetic analyses of relationships in flowering plants. However, the results of a cladistic analysis are only as good as the characters and observations, which together comprise the data set that is analyzed. The goal of this paper is to address the former of these issues, specifically the definition and use of wood anatomical characters in cladistic analyses. We first provide a brief introduction to the principles of cladistics. We then discuss the standard IAWA List of wood anatomical characters, which are defined primarily for identification, and recast them in a format that is more appropriate for cladistic analysis. As a means of illustrating some common problems and their possible solutions, we conclude with a brief discussion of recent cladistic analyses that have included wood anatomical characters.
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	Abstract:
	The Tambopata region of the southern Peruvian Amazon supports a high diversity of both woody plants and forest types. Woods collected from low riverside vegetation, floodplain forest, clay-soil forest on an upper terrace, sandy-soil forest, and swamp forest provide an opportunity to test for significant differences in quantitative anatomical characters among forest types. Vessel-element length in floodplain-forest trees is significantly greater than in the other forest types. Specific gravity is lower in the two early-successional associations (low riverine forest and mature floodplain forest). Vessel diameter and density do not show significant differences among forest types and may be responding to overall climate controls. These two characters, however, show a pattern of variation within a transect extending back from the river along a gradient of increasing substrate and forest age; in addition, sites characterized by frequent flooding or presence of standing water lack vessels in the wider-diameter classes. The six characters analyzed show distributions that are, with the exception of wood specific gravity, significantly nonnormally distributed, a consideration that may be important in representing characteristics of assemblages of taxa. The degree of variability seen in some of the quantitative characters shows the importance of either basing analysis on adequate sample sizes or identifying robust indicators that can be used with small samples.
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	Abstract:
	In softwood tracheids, callitroid thickening is the term given to raised bars located above and below individual bordered pit apertures. Although most well developed in the Australasian genus Callitris, callitroid thickening is reported to be absent from six Callitris species and to vary in its frequency and prominence. An SEM study of callitroid thickening was carried out on multiple wood samples of each Callitris species, taken from trees growing in the wild. The aims of the study were to determine the occurrence, frequency, visual prominence and morphology of callitroid thickening in all Callitris species and to determine whether it could be used taxonomically. Callitroid thickening was found in all (19) species of the genus, in contrast to previous reports of its absence in some species. In general, callitroid thickening occurred at higher frequencies and was more prominent in species from dry habitats than in those from wet habitats. The frequency of thickening varied between and within samples and, for example, it was always more frequent on pits in narrow rather than in wide tracheids. Callitroid thickening varied in its morphology, and types consisting of one to four bars, extending completely or only partially across the inner radial wall of the tracheid, were observed. Thickening on tracheid-ray pits within cross fields occurred in all species, and with similar frequency and morphology to thickening of bordered pits. Our findings suggest that frequency of callitroid thickening is useful taxonomically in separating four groups of Callitris species and in assisting in the identification of certain individual species.
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	Abstract:
	This study responds to the demand for recultivation of degraded land areas in Central Amazonia and the desire to add long-lived trees for high-quality timber production to polyculture plantation systems. Carapa guianensis Aubl. from two monocultures (ages 4 and 17 years) and a primary forest were studied. The growth dynamics of the 4-yearold trees revealed 11 to 15 increments marked by tangentially oriented vessel rows. By the 5th year, parenchyma bands indicate mature wood. Monthly labelling by pin-markers revealed short dormancy periods during the dry season. The early formation of mature wood is shown by the pattern of percentage composition of vessels, fibres, and parenchyma. Fibre length reaches its plateau of 1.45–1.59 mm at about four years. Fibre lengths and average density (0.63 g /cm3) of plantation-grown trees correspond to those of primary forest trees. According to this study, Carapa guianensis can be recommended for plantations in order to produce high-quality timber with a decorative heartwood.
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	Abstract:
	Variation in cell length and the relationship between cell length and ring width and circumferential growth rate were studied in jack pine (Pinus banksiana Lamb.), balsam fir (Abies balsamea Mill.), white spruce (Picea glauca Voss), black spruce (Picea mariana Britton, Sterns & Pogg.) and trembling aspen (Populus tremuloides Michx.) collected in the natural forest in Ontario, Canada. There was a negative relationship between cell length and ring width in jack pine, balsam fir and black spruce, and a positive relationship in trembling aspen. No relationship was found in white spruce. There was a negative relationship between tracheid length and circumferential growth rate in all conifers. In trembling aspen fibre length decreased in both higher and lower circumferential growth rate. Circumferential growth rate is a good index of the effect of tree growth on cell length.
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	Abstract:
	Low-density polyethylene (LDPE) was used as a casting medium to study vessel attributes. The LDPE had a low crystallinity and melted around 102 °C. The glass transition point was very low (-20 °C) in comparison to polystyrene (105 °C). The viscosity decreased exponentially as the temperature was raised.Dry sample blocks of selected hardwoods, fixed in tubes and previously heated, were impregnated with melted LDPE under vacuum or under compression. After the removal of cell-wall materials, the resin casts obtained almost entirely consisted of vessels clearly showing threedimensional arrangement. These casts were dissected with a thin steel knife for SEM observation. Vessel-casts were usually not accompanied by casts of vasicentric elements. Resin-casts of fibres, tracheids and parenchyma cells were observed only near the surface of the blocks. Cell wall sculpturing such as pits and helical thickenings were observed in detail. The depth of LDPE drawn into vessel lumina depended on the time of evacuation and diameter of vessels.
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	Abstract:
	A new method for the preparation of wood samples for high-resolution reflected-light microscopy in combination with a species-specific image analysis system is introduced. The method is based on an ultraprecise single-point diamond flycutter equipped with air bearings and functions on the basis of a rotating diamond edge. Extensive and very smooth surfaces can be produced on increment cores as well as entire cross sections. Hence, this technique provides the prerequisites for a continuous microscopic analysis across large tree-ring sequences, or entire cross sections. Patching or sub-sectioning is not required. The high-resolution analysis of cell structures of spruce and oak presented here introduces new approaches for describing and predicting reactions of diameter growth to various environmental events.
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