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	Abstract:
	Sapwood and juvenile wood of Sapium sebiferum (Euphorbiaceae) was collected during 2000 –2002. In air-dried vessel elements, the surface of pit membranes (PMs) in the outermost growth ring was coated with plaque-like or interstitial material that was 2–5 nm thick. This coating was phase dark and overlaid a phase bright layer of globules and reticulately arranged microfibrils (MFs) that was 25–50 nm thick. Beneath the reticulate layer there was another surface exposed during sectioning/fracturing. It had parallel MFs which appeared to be continuous with the middle lamella, and were also coated. The total thickness of the dried PM appeared to be in the range of 50–100 nm. Overwintering and heartwood PMs were encrusted with a non-microfibrillar layer that differed from the above mentioned coating. Prior to chemical treatment, specific dried, untreated PMs were located and then the sample was dismounted, treated with acidic H2O2, and observed after treatment so that before and after images could be compared. Treatment with acidic H2O2 removed some of the coating and greatly modified the fibrillar nature of the surface layer, but did not reduce its overall thickness. The native structure of sapwood PMs was observed in water. Non-dried PMs displayed two layers, each with a different type of surface. The outer layer was non-microfibrillar and covered the entire surface of the PM. The non-microfibrillar layer was extremely sensitive to mechanical perturbation by the AFM tip, and had phase characteristics similar to the coating of dried PMs. The underlying layer was thick and microfibrillar. The MFs in non-dried PMs were, like the dried MFs, phase bright but they were much more loosely intermeshed compared with those seen in dried materials. The measurable thickness (which does not represent the total thickness) of non-dried PMs frequently ranged from 90–225 nm, although a few 500 nm vertical features were measured.
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	Abstract:
	Optical sectioning using confocal microscopy may be problematic under some conditions due to contamination with light from outside the focal plane and resulting z-axis compression. These problems can affect quantitative wood anatomy, such as grain angle measurement. In the present report, the exact surface of xylem sections, z-axis scaling, and available scanning depth with confocal microscopy were determined in xylem transverse sections of Japanese cedar (Cryptomeria japonica D. Don). The optical section containing the sample surface was determined using power spectral analysis to find the sharpest image. Image cross-correlation analysis in serial transverse optical sections revealed that the optical sections above the sample surface showed no tangential shift with that of the surface, indicating the non-focal cell wall information. Optical sections using an oil immersion lens with oil and a dry lens without oil were compared. Optical sections with an oil lens were relatively precise while those with a dry lens showed a z-axis distortion of about ×1.5 due to the mismatch of refractive index. Therefore, the exact cell orientation angle without oil can be obtained by the two-thirds multiplication. Adequate cell wall information was available up to c. 80 μm deep.
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	Abstract:
	The lignin distribution within the cell walls of Gigantochloa levis was studied topochemically by means of TEM and cellular UV microspectrophotometry. The distribution of lignin structural units in different anatomical regions is described and lignification of the tropical bamboo species Gigantochloa levis is compared with that of the temperate bamboo species Phyllostachys viridiglaucescens. Considerable differences were found in cell wall structure between fibres adjacent to the vascular tissue, fibres of free fibre strands and parenchyma cells. The S2 fibre wall in general has a lamellar structure with an increasing lignin content from the centre towards the compound middle lamella. P-coumaric and ferulic acids are more widely distributed in G. levis and their content depends on the anatomical location. The early maturing fibres adjacent to the vascular tissue and at the outer culm wall reveal a maximum absorbance at 280 nm (guaiacyl peak) whereas the late maturing fibres display a shoulder at 310–320 nm. This is in contrast to P. viridiglaucescens where the late maturing fibres also show a maximum peak at 280 nm. The compound middle lamellae show higher absorbance values and are richer in p-coumaric and ferulic acid esters in comparison to the S2 wall layers. The vessel walls have a lower lignin content. A difference in lignin content between the various ages and between flowering and non-flowering culms could not be observed.

	DOI:
	10.1163/22941932-90000126


	Author(s):
	Chunhua Zhang; Minoru Fujita; Keiji Takabe

	Title:
	Comparison of Contact and Non-Contact Wood Fibers in Some Hardwood

	Source:
	IAWA Journal, Volume 26, Issue 4

	Publication Year:
	2005

	Pages:
	457-467

	Keywords:
	syringyl lignin; glucuronoxylans; Contact wood fiber; starch grain; living wood fiber; immunogold labeling; non-contact wood fiber

	Abstract:
	The distributions of syringyl lignin and glucuronoxylans in contact and non-contact wood fibers of Pterocymbium beccarii, Paulownia tomentosa, and Albizia julibrissin were investigated using the Mäule color reaction and immunogold labeling, respectively. In the Mäule color reaction, the fibers with small diameters (tip regions of wood fibers) appeared much darker in color than those with larger diameters (body regions of wood fibers), but there were no significant differences in the depth of color between the contact and non-contact wood fibers with similar diameters. This finding suggests that the tips of the wood fibers tend to be richer in syringyl lignin than the bodies, but there is no positive correlation between the content of syringyl lignin and the distance of the wood fiber from the ray. In the immunogold labeling, no essential difference was found in the labeling distribution and density between contact and non-contact wood fibers in all three species. In Albizia julibrissin, moreover, almost all wood fibers regardless of contact or non-contact with the rays, contained starch grains in the outer portion of the outermost annual ring. These findings indicate that the distance of wood fibers from the rays do not affect the transport of photosynthate, so that even the wood fibers far away from the rays are supplied with almost the same amount of photosynthetic products, which are a source of raw materials for cell wall biosynthesis.
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	Abstract:
	Chemical and anatomical properties of tumorous and normal wood of Quercus robur L. subsp. robur were compared. Tumorous growth appeared as a result of topping stress. Orientation of cells was severely disrupted in the affected wood. In cross section, aspects of cells changed abruptly from transverse to longitudinal, and in tangential section all wood elements appeared to turn around each other like a fingerprint. Vessel elements and fibres of affected wood were shorter than those of healthy wood. The vessels of affected wood were smaller in diameter especially in the earlywood. On the other hand, multiseriate ray height was shorter than that of normal wood. In addition, perforated ray cells occurred. The ray and axial parenchyma cells of tumorous wood contained dark coloured phenolic compounds. Normal wood had calcium oxalate crystals, while tumorous wood did not. Chemical analyses showed that hemicellulose content and solubility rates in 1% NaOH, cold water, hot water, and alcohol- benzene were higher than those of normal wood. Cellulose and ash contents of tumorous wood were slightly lower than in normal wood. In addition, air-dry specific gravity of tumorous wood was higher than that of normal wood.
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	Abstract:
	The bark of Styrax camporum Pohl (Styracaceae) differs anatomically in the root and stem. Roots have layered secondary phloem; short sieve tubes with simple, transverse or more or less inclined sieve plates; fibres in tangential bands; astrosclereids; wide rays, and a poorly developed periderm. Stems have non-layered secondary phloem; longer sieve tubes with compound, scalariform, inclined sieve plates; sclerified cells and brachysclereids; a developed periderm, and a non-persistent rhytidome. Prismatic crystals, starch grains, phenolic compounds and lipidic contents were observed in root and stem bark cells. The differences between the secondary phloem of root and stem are discussed.
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	Abstract:
	This paper documents the first record of permineralised wood from Middle Jurassic coal bearing deposits to the north of Kerman, Iran, deposited c. 170 million years before present. The coniferous woods have character combinations resembling, and thus have been assigned to, the genera Xenoxylon Gothan and Agathoxylon Hartig. Since Xenoxylon is essentially Laurasian and Agathoxylon has been recorded from the Northern Hemisphere during the Mesozoic, these woods help confirm conclusions from recent geological studies that place the Kerman Basin of Iran in southern Laurasia during the Jurassic.
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	Abstract:
	Comparative wood anatomy consists of two main efforts: wood identification and evolutionary studies. Evolutionary studies can be divided into two main areas: systematic wood anatomy and ecological wood anatomy. The goal of wood identification is the association of a name with a sample; that of systematic wood anatomy is the discovery of the nested hierarchy of synapomorphies that characterize the phylogeny of the woody plants; the main thrust of ecological wood anatomy has been to identify structure- function relationships that have evolved repeatedly across clades. Wood anatomical characters can be divided into three types: typological, homologous, and homoplasious. Wood identification can and should use all three types; systematic wood anatomy must focus on homologies; homologies may be of interest to ecological wood anatomy, but homoplasies have been its principal focus. The use of typological characters developed for wood identification can produce misleading results in studies of evolutionary wood anatomy and must be avoided. Robust phylogenies are important for discovering wood anatomical homologies and homoplasies; also important is the need to make explicit, testable hypotheses, and to identify the type of causation (ultimate or proximate) that is of interest for a given study.

	DOI:
	10.1163/22941932-90000131


