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	Abstract:
	A cationic dye which binds acidic polymers such as pectin and monoclonal antibodies, directed against un-esterified and methyl-esterified (JIM5) and only methyl-esterified (JIM7) pectin epitopes, were used, in conjunction with light microscopy, confocal microscopy and immunogold electron microscopy, to study the spatial distribution of pectin in the xylem tissue of Pinus radiata D. Don. Histochemistry demonstrated that pectin was located in the compound middle lamella (CML) of the maturing tracheid cell wall, in addition to the pit membranes and the CML of the ray cell walls. Immunogold labeling showed differential distribution of the pectin epitopes within the CML of the maturing cell walls. Moreover, in the xylem, the JIM5 and JIM7 epitopes were found to be restricted to distinct tissues. Neither epitope occurred in the secondary walls of the xylem cells. These patterns of epitope expression were not maintained in the mature cell. These results represent the first demonstration of restricted spatial patterns of distribution of these epitopes in the xylem tissue of radiata pine and are consistent with results from other coniferous gymnosperms.
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	Abstract:
	Our earlier studies on Acer have shown morphological and chemical differences between two fiber types. Our new research applies the soft-rot cavity method using the soft-rot fungus Chaetomium globosum to measure the microfibril angle (MFA) in these two fiber types in fifteen species of Acer (maple). Microfibril angles in fiber type 1 were significantly larger than those in fiber type 2. The greatest difference (11.6°) was noted in radial sections of Acer floridanum, in which the average MFA (n =100) obtained from soft-rot cavities for fiber type 1 was 23.3 degrees (95 % C.I. ±1.4°) and for fiber type 2 11.7 degrees (95 % C.I. ±1.2°). The second greatest difference (10.0°) was in Acer nigrum, where the average MFA for type 1 was 16.4 degrees (95 % C.I. ±1.07°) and for type 2 6.4 degrees (95 % C.I. ± 0.64°). When transverse sections were examined with polarized light, areas of fiber type 1 were darker (less birefringent) than those of type 2, which indicates that the MFA of the two cell types differs. After four weeks of exposure to C. globosum the fibers of type 1 were more intensely attacked by the fungus than were the fibers of type 2, suggesting a difference in cell wall chemistry. Fluorescence spectra of the two types of fibers support that observation. Differences in MFA supplement the differences in morphology and chemistry and demonstrate that for Acer species the two fiber types are fundamentally different. These two types of fiber differ in the distribution of their pits. In type 1 the pits are concentrated mainly toward the center of the fiber while in type 2 the pits are distributed along the fiber length.
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	Abstract:
	Morphological variability in wood fibres of Lonchocarpus sericeus (Poir.) Kunth ex DC. (Leguminosae), a tropical hardwood tree with doublestoreyed cambium, was examined in thin tangential and transverse sections as well as in macerations of wood tissue. Occurrence of characteristic protrusions (lateral expansions) was detected on the extended part of the main fibre body. Distance between the adjacent protrusions corresponded to the height of a storey (horizontal tier) of the cambial initials. Rays were shorter in height than the neighbouring fusiform initials and therefore unable to reach the boundary of the storey. This situation facilitated the lateral expansion of the adjoining fibres during their apical elongation by intrusive growth. The presence of the characteristic protrusions on the fibre body thus indicated that the given fibre was associated with a double-storeyed cambium having rays shorter than the length of fusiform initials. The ultimate shape of fibres was thus correlated to the height of storeys and the height and width of rays.
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	Abstract:
	Wall sculpturing in the vessel elements of some Juglans species of the United States, four black walnuts (J. major, J. nigra, J. microcarpa (= J. rupestris), and J. californica) and one butternut (J. cinerea), was investigated through light and scanning electron microscopy. This feature showed various forms such as helical and reticulate thickenings, and thickening-like structures formed by coalescent pit apertures and large vessel to ray pits. Light to prominent wall sculpturing occurred regularly in black walnuts but fine and indistinctive wall sculpturing was observed rarely in butternut. Thus, vessel wall sculpturing was of some diagnostic value for separating black walnut from butternut.
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	Abstract:
	This paper examines the effects of 30 preparation techniques on SEMimages of pit membranes in vessels and tracheids from the two latest growth rings in twigs of Pinus wallichiana, Fraxinus americana and Laurus nobilis. Most variation observed is due to coating and treatment with chemical solutions, such as acetone, ethanol and hydrogen peroxide. The effects of chemicals appear to be associated with the thickness of the pit membrane, resulting in an increased density and diameter of pores in pit membranes of F. americana and L. nobilis and an almost complete dissolution of the porous margo in P. wallichiana. Although different protocols offer advantages for different species, the following methods are recommended: (1) the use of fresh material, (2) air-drying without any chemical treatment, (3) splitting of dried samples, (4) vacuum evaporation with platinum, and (5) SEM-imaging at an accelerating voltage below 5 kV.
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	Abstract:
	We investigated radial resin canals in Pinus densiflora by means of serial tangential sections taken from phloem to xylem through the cambium. The canals were found within fusiform rays in both phloem and xylem. The ducts were closed in the cambial zone, but opened at widely differing distances from the cambium among individual radial resin canals, ranging from 120 to 340 μm on the phloem side and from 260 to 640 μm on the xylem side. Further, the ducts were not open continuously on both sides. The average number of radial resin canals in the tangential plane was 0.76/mm2. In the cambial zone, central cells of fusiform rays which might develop into epithelial cells later, were smaller and more deeply stained than the surrounding ray initial cells, allowing them to be identified at the initial stage. Two or more radial resin canals situated nearby each other were connected through an axial resin canal.

	DOI:
	10.1163/22941932-90000178


	Author(s):
	Claudio S. Lisi; Mário Tomazello Fo; Paulo C. Botosso; Fidel A. Roig; Vivian R.B. Maria; Lígia Ferreira-Fedele; Alessandra R.A. Voigt

	Title:
	Tree-Ring Formation, Radial Increment Periodicity, and Phenology of Tree Species from a Seasonal Semi-Deciduous Forest in Southeast Brazil

	Source:
	IAWA Journal, Volume 29, Issue 2

	Publication Year:
	2008

	Pages:
	189-207

	Keywords:
	wood anatomy; Tropical tree rings; cambium activity; dendrochronology; dendrometer; phenology

	Abstract:
	Many tropical tree species produce growth rings in response to seasonal environmental factors that influence the activity of the vascular cambium. We applied the following methods to analyze the annual nature of treering formation of 24 tree species from a seasonal semi-deciduous forest of southeast Brazil: describing wood anatomy and phenology, counting tree rings after cambium markings, and using permanent dendrometer bands. After 7 years of systematic observations and measurements, we found the following: the trees lost their leaves during the dry season and grew new leaves at the end of the same season; trunk increment dynamics corresponded to seasonal changes in precipitation, with higher increment (active period) during the rainy season (October–April) and lower increment (dormant period) during the dry season (May–September); the number of tree rings formed after injuries to the cambium coincided with the number of years since the extraction of the wood samples. As a result of these observations, it was concluded that most study trees formed one growth ring per year. This suggests that tree species from the seasonal semi-deciduous forests of Brazil have an annual cycle of wood formation. Therefore, these trees have potential for use in future studies of tree age and radial growth rates, as well as to infer ecological and regional climatic conditions. These future studies can provide important information for the management and conservation of these endangered forests.

	DOI:
	10.1163/22941932-90000179


	Author(s):
	Kishore S. Rajput; K. S. Rao; Y. S. Kim

	Title:
	Cambial Activity and Wood Anatomy in Prosopis Spicigera (Mimosaceae) Affected by Combined air Pollutants

	Source:
	IAWA Journal, Volume 29, Issue 2

	Publication Year:
	2008

	Pages:
	209-219

	Keywords:
	Cambium; wood formation; pollution; Prosopis spicigera

	Abstract:
	Seasonal cambial activity and xylem anatomy were studied in Prosopis spicigera Linn. (Mimosaceae) growing under the influence of combined air pollutants. Cambial cell division and differentiation of secondary xylem began in April, reached a peak in July–August and ceased in October in trees (normal) growing in a relatively unpolluted locality. In contrast, in trees (affected) growing near a fertilizer complex, the initiation of cambial activity was delayed by one month and the cambium ceased to divide in September. Considerable variations were noticed in the structure and arrangement of xylem derivatives between affected and normal trees. The vessel lumen diameter was reduced and vessel frequency was significantly higher in the affected trees. Axial parenchyma was aliform to confluent in normal trees compared to mainly vasicentric parenchyma with heavy accumulation of tannin contents in affected trees. Cambial activity and xylem development did not show any correlation with the phenology of affected trees.
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