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	Abstract:
	The influence of low night temperatures on the kinetics of tracheid expansion of two-year-old Podocarpus latifolius (Thunb.) R.Br. ex Mirb. was studied in a growth chamber experiment. In experiment 1 the plants were exposed to an almost constant air temperature of 18 to 20°C, while in experiment 2 the air temperature was reduced from 20°C during the day to 6°C during the night. The formation of the cambium derivative cells and the kinetics of tracheid expansion were analysed by high resolution laser increment measurements in combination with microscopic methods (accuracy: ± 2 μm, spatial resolution of 9.7 to 13.1 μm, temporal resolution: 60 s). Low night temperatures had no significant influence on the rate of cambial cell divisions and the proportion of tracheids and parenchyma cells in the xylem. However, they irreversibly interrupted the expansion of differentiating tracheids causing a high proportion of flattened tracheids in the xylem of the plants grown under the conditions of experiment 2. The results indicate that large differences between day and night temperatures can be an important trigger for the variation of the wood structure in subtropical and tropical gymnosperms.
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	Abstract:
	Pits of a softwood (Pinus wallichiana) and a hardwood (Mallotus japonicus) were studied by Cryo-scanning electron microscopy (Cryo-SEM). The samples were chemically untreated and fully hydrated during freezing. Tori of P. wallichiana were frequently aspirated. It is not clear whether torus aspiration was caused by the freezing process or other factors during preparation. Aspirated tori had a turgid appearance. Offcenter aspirated tori which did not completely cover the pit pore could be detected. The margo strands were usually quite large and fanned out into fibrillar structures at the pit border. Pit membranes of M. japonicus had a very granular appearance. No fibrillar structures, different layers or pores could be detected. The granular structures may have developed from a continuous layer covering the pit membrane during freezing. Cryo-SEM is discussed as a further suitable tool for obtaining novel information about the native state of pit membranes. Future studies are needed to validate whether all observed features represent characteristics of the native state.
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	Abstract:
	This study describes radial variation in fibre length, vessel element length, vessel lumen diameter, and ray width (number of cells) in relation to the developmental stages in radial stem increment in Zelkova serrata trees. Maturation age (the age at which the size of the wood elements is stabilized) was compared to the ages at the boundary between the early and middle stages (age t1), and the middle and late stages (age t2) of radial stem increment. The maturation age was estimated by nonlinear segmented regression analysis. Ages t1 and t2 were estimated by the Gompertz growth function. The maturation age for the length of axial elements (wood fibres and vessel elements) was not related to either age t1 or age t2. However, the maturation ages for vessel lumen diameter and ray width were close, and both were related to age t2. This indicates that the maturation of vessel lumen diameter and ray width was synchronized and both were related to the stage of radial stem increment.

	DOI:
	10.1163/22941932-90000022


	Author(s):
	Sandra Bravo

	Title:
	Anatomical changes induced by fire-damaged cambium in two native tree species of the Chaco Region, Argentina

	Source:
	IAWA Journal, Volume 31, Issue 3

	Publication Year:
	2010

	Pages:
	283-292

	Keywords:
	fire damage; barrier zone; discoloured wood; Schinopsis; cambium; Aspidosperma

	Abstract:
	This study examined anatomical responses to fire damage of the cambium in Schinopsis lorentzii and Aspidosperma quebracho-blanco. Bole cross sections were extracted from specimens with external signs of fire damage. Samples were taken from zones designated normal, discoloured and wound altered. The vessel, fibre, axial and ray parenchyma percentages, tangential vessel diameter, vessels per mm2, rays per mm, and ray width and height of these zones were compared. Fire scars and fire marks were identified on cross sections of S. lorentzii and A. quebracho-blanco. The fire marks reflect minor wounds that did not affect wood formation. The fire scars, on the other hand, are the result of wounds that interrupted cambial activity thus affecting the shape of the bole and causing discolouration of pre-existing wood adjacent to wounds. The wood formed after fire damage included callus, barrier zones at fire scar edges and the formation of ribs of wound wood. The wound altered zone was characterised by a decrease in the percentage of vessels and fibres, an increase in the percentage of axial parenchyma, the formation of grouped rays, a decrease in vessel tangential diameter, and occurrence of fibres with atypical structure. Disorientation in the axial xylem system was observed in the barrier zone. The anatomical responses to cambium damage and formation of discoloured wood and woundwood ribs suggest that wood quality and utilisable volume of bole in the studied species is affected by fire.
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	Abstract:
	A close relationship between leafing, flowering, fruiting and radial growth has been conjectured to occur in tropical and subtropical rainforest trees. Radial stem growth, in particular, has been associated with the activity of the two secondary meristems, the vascular cambium and, to a lesser degree, the phellogen. In tropical trees vascular cambium activity may occur either virtually year-round, or it may be restricted to a short season. Phellogen and vascular cambium activities may or may not correspond to each other. In subtropical environments, even evergreens may demonstrate seasonal phenology in leaf initiation, flowering and seed set. In the present study, phenological events were analyzed in the evergreen species Aphananthe monoica, Pleuranthodendron lindenii and Psychotria costivenia. A correlation analysis showed that more than half of the variation is shared by phenological event variables (leafing, flowering and fruiting) and radial growth variables (vascular cambium and phellogen activity, and vascular tissue differentiation). Leaf initiation, flowering and vascular cambium activation were the most closely-related simultaneous events during the summer; whereas fruiting, phellogen activity and vascular tissue differentiation were the most closely-related simultaneous events during the summer and fall. This could explain why the leaf initiation and expansion stages, which produce growth regulators, are directly involved in radial growth.
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	Abstract:
	Abuta grandifolia (Mart.) Sandwith varies in habit and can be a shrub, tree or liana. Its stem shows successive cambia that produce secondary phloem and xylem. This study analyses qualitative and quantitative differences between the secondary xylem of lianas and shrubs of A. grandifolia, as well as between the successive rings within each habit category. The lianas had wider vessels, shorter vessel elements and thinner fibre-tracheid walls. In the first five successive rings, lianas showed an increase in vessel diameter and fibre-tracheid length, while fibre-tracheid wall thickness decreased. The shrubs showed an increase in the diameter and length of vessel elements and length of fiber-tracheids. In qualitative features the secondary xylem of lianas and shrubs did not differ, except in their type of parenchyma (axial parenchyma diffuse in the liana habit and diffuse to diffuse in-aggregates in the shrub habit). Since significant quantitative differences were found between the successive rings, the first vascular ring is recommended for comparing both habits. Whether this is generally valid in Menispermaceae requires further study.
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	Abstract:
	Species identification is a crucial step in the study of wooden artefacts, but sampling is frequently impossible. The objective of this study is to evaluate the efficacy of reflected light microscopy, including the use of polarising and narrow-band blue filters, as a non-invasive identification tool. Different surfacing and finishing techniques copying historical manufacturing methods were applied to selected species. The visibility of anatomical features was evaluated on the basis of a four level scale. Two indexes were created: an Identifiable Anatomical Features index (IAF) to evaluate the effect of treatments on the complex of microstructural characters, and a Feature Recognition Index (FRI) to estimate the susceptibility of each anatomical feature towards different treatments. Surfacing affected the visibility of anatomical features to different degrees of severity depending both on the technique used and on the species. The visibility could be partially improved or decreased by the presence of finishes, depending on their transparency. Each anatomical feature showed different susceptibilities towards treatments. Both polarising and narrow-band blue filters considerably increased visibility of several anatomical features. Possibilities to recognise individual character states were encouraging, except when obscured by low transparency finishes. Much diagnostic anatomical information can be obtained by the use of non-invasive, reflected light microscopy, although the step from feature recognition to species identification may still require further analysis.
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	Abstract:
	Wood retains most of its qualitative features when charred, but the dimensions and appearance of the cells change in various ways. Wood density, anatomical structure, moisture content, duration and temperature all influence wood behaviour when charred. This paper explores the qualitative changes that take place in the wood of Mimosa ophthalmocentra and M. tenuiflora when charred artificially at temperatures of 400, 600 and 800 °C and compares them with charcoal produced in a traditional temporary kiln in northeast Brazil. Our findings can be applied to interpreting the conditions in which charcoal has been produced, and document what happens qualitatively to the vessels, fibres, axial parenchyma and rays in very dense Mimosa wood (>1.00). The observations are specific to these two species.
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	Abstract:
	The Middle Eocene (Bartonian, ~ 40 Ma) deposits of the Lessini Mountains in the Veneta region are well-known for their well-preserved fossil plants which have been studied since the XVII century. A fossil wood sample recently found in the Val Matta area, in the Municipality of Monte di Malo (Vicenza, Italy), is described. This piece of wood has anatomical characteristics that occur in the extant genus Ficus of the Moraceae, and it is Europe’s oldest known wood of the genus.
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	Abstract:
	Cytoplasm with great structural details was found in a fossil trunk of Paraphyllanthoxylon from the Eocene of Hainan, China. The cytoplasmic remains were found in the bark tissue, and included a subcellular structure resembling a nucleus seen in a well-preserved fossilized cell. This observation may imply that cytoplasm is common in the fossil world, and calls for more attention from scientists.

	DOI:
	10.1163/22941932-90000029


