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	Abstract:
	Wood cell walls are naturally fluorescent due to the presence of lignin. Autofluorescence offers a more specific method for localising lignin than staining and can potentially be used to assess cell wall modification resulting from a range of biological, chemical and physical treatments. In order to optimise conditions for imaging lignin by autofluorescence and to evaluate possible differences in fluorescence between softwood and hardwood lignin, wood sections of radiata pine and poplar were examined by confocal laser scanning microscopy to measure fluorescence spectra in a range of mounting media. Glycerol/buffer mixtures at three different pH values were compared with immersion oil and thiodiethanol using both UV and visible excitation. Glycerol/buffer at pH9 produced the strongest lignin fluorescence at visible excitation indicating that this is the optimal mounting medium for imaging and spectroscopy. For UV excitation, thiodiethanol gave increased brightness relative to glycerol. Poplar lignin was four times brighter than pine lignin with excitation at 488 nm at pH9, and showed characteristic differences in spectral emission under these conditions. This characteristic fluorescence was localised to the inner secondary wall of fibres, expressed as a gradient from the outer S2 region increasing towards the lumen, as visualised by spectral unmixing. Comparison with sapwood from other hardwood species suggests that this fluorescence emission is characteristic of poplar and willow (Salicaceae). Members of the Salicaceae family are known to contain characteristic syringyl p-hydroxybenzoate lignin and it is likely that this special lignin type is responsible for the characteristic pH dependant fluorescence of poplar fibre walls.
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	Abstract:
	The fiber bundles from the lignified leaf sheath of windmill palm (Trachycarpus fortunei) are widely used as natural fibers for various products, and exhibit excellent durability. In this study, the cell wall of windmill palm fibers was characterized using transmission electron microscopy, high resolution field emission scanning electron microscopy, and polarized light microscopy, and chemical analysis to measure lignin content. It was found that (1) the secondary wall was composed of just two layers, outer (equivalent to S1, 0.65 ± 0.12 μm) and inner (equivalent to S2, 1.28 ± 0.30 μm) ones, with a high ratio of S1 to the whole cell wall thickness; (2) the microfibrils of the S1 are orientated in an S-helix (MFA, 127.0° ± 2.0), and those of the S2 in a Z-helix (MFA, 43.7° ± 2.2); and (3) the Klason lignin content of fiber bundles was very high (nearly 40%). It is suggested that these structural and chemical features of windmill palm fibers are involved in their mechanical properties such as high flexibility and elasticity, and also related to their high durability.
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	Abstract:
	Caesalpinia echinata (pernambuco or pau-brasil), is recognized as the premier wood for manufacturing stringed instrument bows. Owing to limited supplies and concerns regarding species survival, interest exists in establishing pernambuco plantations to provide future bow-quality wood. For native forest- and plantationgrown woods we examined several wood properties considered important in determining bow quality including basic density, modulus of elasticity (MOE), modulus of rupture (MOR) measured using static bending samples, air-dry density, microfibril angle (MFA), and stiffness using SilviScan. Color, extractives content and loss tangent (tan δ) were measured for a subsample of the static bending samples. Finally, the samples were also ranked based on their potential for manufacturing high-quality bows (0 = poor, 1 = good and 2 = excellent) by an experienced bow maker. No evidence of differences between means for density, MOE and MOR for native, and 25- and 30-year-old plantation-grown pernambuco was observed; however, when sorted based on quality, the excellent group had higher density, MOE and MOR. MFA and tan δ were low, especially for native forest samples. Extractive contents were low for plantation samples; 5.7% and 12.7% respectively for the 25- and 30-year-old samples, compared to the native forest samples (set 1 = 23%, set 2 = 22.5 %) and few samples had heartwood. Overall, plantation-grown samples provided promising results in terms of their quality.
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	Abstract:
	This study investigates the relation of fibre length and ray dimensions to the sound propagation velocity in four commercial tropical hardwoods. The species used in the study were Doussié (Afzelia bipindensis Harms), Merbau (Intsia bijuga (Colebr.) Kuntze), Muiracatiara (Astronium graveolens Jacq.) and Wengé (Millettia laurentii De Wild.). The sound propagation velocity was established by the frequency-resonance method. A positive correlation was obtained between fibre length and sound velocity within species. The correlation was stronger in species with a higher proportion of libriform fibres. A trend analogous to fibre length within species was observed for ray ratio but, in contrast to fibre length, the correlation was strong also between species. The samples with higher and at the same time narrower rays (higher ray ratio) showed a higher velocity of sound propagation along the grain.
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	Abstract:
	Growth ring structure and wood density were compared among five families of Pinus patula planted in Malawi, Africa. The vertical and radial variations of wood density and growth characteristics were investigated in stems of 30-year-old Pinus patula planted at a spacing of 2.74 × 2.74 m. The pattern of ring width with cambial aging was broadly similar at all stem heights: wide to the 4th growth ring, decreasing gradually up to the 10th ring and then very narrow towards the bark. In all the families, the first complete growth ring was the widest, ranging from 20 to 50 mm across the families. This trend was different from other similar studies carried out in Zimbabwe and South Africa where the growth ring width increased from the 1st to the 3rd ring with the highest ring width of 19 mm. Specific gravity varied with height above the ground for all the trees. The average specific gravity was 0.56. Weak to medium correlations between latewood percentage and specific gravity were observed. The study shows that selection for density in Pinus patula could be made at least by the age of 10 years.
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	Abstract:
	Dendroecological analysis of tree-ring anomalies can facilitate better environmental reconstructions provided that conditions leading to their formation are well understood. White earlywood rings (WER) constitute an anomaly not previously described and, like frost rings (FR), occur often in boreal coniferous species in central Canada. The objectives of this study were i) to examine the distribution of FR and WER in black spruce trees, ii) to measure and compare tracheid dimensions in WER and control rings and iii) to investigate potential causes of WER formation. Sampling was conducted in two regions of western Manitoba. At each of four sampling sites, ten black spruce trees were selected for stem analysis. Results indicated that FR were mainly formed in the smaller diameter, thin barked portion of the stem up to a height of 16m, whereas WER were almost uniformly distributed along the stem. Tracheids were measured for WER occurring in 1916, 1943 and 1970 and WER were found to have earlywood tracheids with significantly thinner cell walls compared to control rings. It is speculated that the formation of WER may be related to reduced hormone and carbohydrate availability in the early growing season. The potential linkage between WER and frost events, or other agents of defoliation, prior to ring formation merits further investigation.
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	Abstract:
	We analysed how variation in microenvironmental conditions and stem size affects the wood anatomy of Roupala rhombifolia in three contrasting habitats in the same study area: open field, hilltop forest and riparian forest. The wood anatomy features analysed were: vessel area and density, vessel element length, fibre length, and ray width and height. Vegetation cover and soil attributes were also quantified and integrated into the analyses. Separate analyses were performed on i) raw anatomical data and ii) residuals from linear fits between wood anatomical features and plant height and stem diameter. Raw data showed a clear difference between specimens from riparian forest and open fields, which represented the most mesic and xeric anatomical features respectively. After residual extraction to correct size-related variation, only fibre length and vessel area differed between habitats. Vessel areas in riparian forest differed from those in hilltop forest, but were similar to those in open fields. This result can be explained when vegetation cover and soil are considered together. While open field and hilltop forest have similar soils and lower moisture availability when compared to riparian forest, water demand in open fields is lower, presumably resulting in higher water availability.
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