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	Abstract:
	Vessels in some species are connected by intervessel pits on the tangential walls of radial multiples, which may allow the radial flow of sap. This network was investigated in Machilus thunbergii Sieb. et Zucc., a diffuse-porous wood with radial multiples extending through growth ring boundaries. Air permeability measurements suggest radial flow paths exist through a growth ring boundary. Flow paths were pressurestained with reduced basic fuchsin solution. Observations of serial cross sections confirmed the flow paths to be via vessels and intervessel pits in radial multiples of vessels on growth ring boundaries. Resin casts of low-density polyethylene, viewed by scanning electron microscopy, showed the vessel network extending through a growth ring boundary as well as the branching of vessels.
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	Abstract:
	A resin-casting method with subsequent scanning electron microscopy (SEM) was used to examine the three-dimensional (3-D) shapes of cells and the cell walls of cambium and differentiating xylem. Glutaraldehyde- fixed and dehydrated specimens were embedded in polystyrene and then organic material was removed by digestion with acidic solutions or enzymes. The acidic solutions used for treatment were sulphuric acid and a mixture of acetic acid and hydrogen peroxide and the enzymes used for treatment were pectinase and cellulase, with a final treatment with sodium hypochlorite. Both methods could be used for studies of the differentiation of cambial cells; however, digestion with enzymes allowed better preservation of the 3-D organisation of the tissue. Negative replicas of inner surfaces of cell walls of differentiating vessel elements revealed the sequential stages of the development of bordered pits and perforation plates. Future bordered pits at the early stages of the differentiation of cell walls were demarcated by the accumulation of organic material between adjacent pit membranes. Subsequent deposition of cell wall material resulted in formation of pit cavities and the rims of perforation plates.

	DOI:
	10.1163/22941932-90000265


	Author(s):
	Cátia H. Callado; Sebastião J. da Silva Neto; Fábio R. Scarano; Cláudia F. Barros; Cecília G. Costa

	Title:
	ANATOMICAL FEATURES OF GROWTH RINGS IN FLOOD-PRONE TREES OF THE ATLANTIC RAIN FOREST IN RIO DE JANEIRO, BRAZIL

	Source:
	IAWA Journal, Volume 22, Issue 1

	Publication Year:
	2001

	Pages:
	29-42

	Keywords:
	Brazil; tropical trees; flooding; Atlantic rain forest; swamp forest; growth rings

	Abstract:
	The anatomical features of growth rings of 13 representative species of the swamp forests within the Atlantic rain forest of the State of Rio de Janeiro, southeastern Brazil, were studied. Most species showed distinct rings. The growth ring boundaries were marked by fibrous zones frequently associated with marginal parenchyma bands, and growth ring boundary features were characteristic of the particular families and genera analysed. Leaf fall can be related to the occurrence of growth rings in seven species, whereas in evergreen species growth rings can be related to flooding. In Euphorbiaceae species, flooding regime differences (periodical or permanent) are related to the shape and distribution of new cells produced by the cambium and, thus, growth ring structure.
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	Abstract:
	As part of a study of growth ring structure and growth periodicity in tropical trees, the formation of indistinct growth rings in young Hevea brasiliensis cultivated in Peninsular Malaysia was investigated. The cycle of shoot elongation included the following stages: apical growth (three phases), leaf maturation (two phases), and radial growth with no change in appearance (one phase). Correlation analysis of height and radial increment revealed a 6-week cycle and a 4- to 5-week delay between the height increment and the radial increment. The darker bands visible on wood disks had radially flattened wood fibres and characteristic vessels in radial multiples. It is suggested that the darker bands include growth ring boundaries, but with quite different radial variation of fibre thickness than in growth ring boundaries of temperate trees.
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	Abstract:
	Microfibril angles of the S2 layer and tracheid lengths were measured in the root wood of Pinus nigra, and the root and stem wood of Pinus radiata. Within 10 mm (the first 2–3 growth rings) from the root centre, microfibril angles were large in the wood of both species, ranging from 25° to 40°. Beyond 10 mm (the fourth growth ring and beyond) from the root centre, microfibril angles were small. This pattern of microfibril angle change in root wood differs from those normally found in stems where angles are large until the 10–15th rings. Root wood tracheid length also showed a different pattern in radial direction from that normally observed in stem wood. Tracheids of Pinus radiata root wood were long in the first ring, decreasing to the third ring and then increased to the seventh ring. Beyond the seventh ring tracheid length was stable at around 3 to 3.5 mm. It was noted that microfibril angles were not influenced by tracheid length in root wood.
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	Abstract:
	The initial uptake of water by small fragments of compressed and drying- set wood of Cryptomeria japonica D. Don was monitored by confocal laser scanning microscopy (CLSM) using an aqueous solution of the fluorescent dye acridine orange. CLSM allowed visualization of the recovery over time of compressed and drying-set wood and the uptake of water by the specimens. Furthermore, CLSM allowed us to monitor the structure of deformed tracheids under atmospheric conditions. Increases in the compression ratio increased the time required for the uptake of water. The uptake of water was detected first between deformed and undeformed regions of compressed and drying-set wood at all compression ratios tested.
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	Abstract:
	This paper provides the first definitive identification of fossil Larix Miller wood using the characteristic features of ray-tracheid bordered pits. The wood was recovered from the middle Eocene (Lutetian/Uintan; 41.3– 47.5 Ma) Buchanan Lake Formation on eastern Axel Heiberg Island in the Canadian High Arctic and extends the fossil record of Larix wood further back in geologic time. A new and rapid embedding method is described which provides a firm and non-destructive matrix for thinsectioning and examining the well-preserved details of the wood. The wood is associated with Larix altoborealis LePage & Basinger, a shortbracted species, which was previously described from this locality as the earliest known species of Larix.
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	Abstract:
	This paper describes five species of dicotyledonous fossil wood from the lower Oligocene Tsuyazaki Formation in Tsuyazaki, Fukuoka Prefecture, northern Kyushu: Rhus palaeojavanica (Anacardiaceae), Alnus scalariforme (Betulaceae), Hamamelis prejaponica (Hamamelidaceae), Magnoliaceoxylon palaeogenica (Magnoliaceae) and Sonneratia kyushuensis (Sonneratiaceae). This brings the number of species described from the Tsuyazaki locality to 19. Among these 19 species modern equivalents of all species, except for Sonneratia, occur in temperate to subtropical forests. Sonneratia is found today in mangrove vegetation of tropical to subtropical regions. The presence of Sonneratia may suggest a warmer climate in Kyushu during the early Oligocene.
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