IAWA Journal - Volume 31(2)

	Author(s):
	Ian R. MacLachlan; Peter Gasson

	Title:
	PCA of Cites Listed Pterocarpus Santalinus (Leguminosae) Wood

	Source:
	IAWA Journal, Volume 31, Issue 2

	Publication Year:
	2010

	Pages:
	121-138

	Keywords:
	Leguminosae; quantitative wood anatomy; Pterocarpus santalinus; principal components analysis; CITES; morphometrics; Dalbergioideae; red sandal wood

	Abstract:
	Pterocarpus santalinus L. f. is endemic to south eastern India where it is known as ‘red sandal wood’ or ‘red sanders wood’. A highly valued timber for its structural and medicinal properties P. santalinus is listed under CITES Appendix II, reflecting the possibility of extinction should unregulated trade continue. Currently timber identification uses comparative wood anatomy. Some P. santalinus specimens are very distinct from closely related species, but this is not always the case. PCA was applied to data on 17 wood anatomical characters and one physical character of several Pterocarpus species including P. santalinus. A comparative description of P. santalinus is presented using the same data as PCA. The primary quantitative outcome was discrete clustering of P. santalinus in PCA axes scores plots, distinguishing it from the other included species. PCA eigenvector data indicated which characters were responsible for the greatest amount of variance in the data set. With simple modifications PCA has considerable potential in quantitative wood anatomy as a complementary technique to comparative wood anatomy for the identification of cryptic wood specimens.

	DOI:
	10.1163/22941932-90000010


	Author(s):
	Jeffrey R. Boutain; Adam R. Brown; David T. Webb; Bryson H. Toyofuku

	Title:
	Simplified Procedure for Hand Fracturing, Identifying, and Curating Small Macrocharcoal Remains

	Source:
	IAWA Journal, Volume 31, Issue 2

	Publication Year:
	2010

	Pages:
	139-147

	Keywords:
	wood charcoal; charcoal replicas; archeological woods; sample preparation; epoxy; Methods

	Abstract:
	Charred plant remains are common and significant components of many archeological assemblages, and the proper identification of these remains is essential for an excavation team to gather the maximum amount of information. Identification of charred plant remains, especially of small pieces, can be difficult due to the brittle characteristics of charcoal and changes in anatomical structure due to charring. Charcoal must be snapped, which is difficult for small specimens, or sectioned with time consuming resin embedding procedures. This study presents an alternative procedure in which small (0.7 mm thick) charcoal specimens are produced, attached to specimen mounting stubs used in scanning electron microscopy (SEM), and then hand snapped. This procedure consistently produced flat viewing surfaces. It also reduced the air evacuation time in SEM and facilitated the production of replicas.
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	Abstract:
	While the wood Caesalpinia echinata (pernambuco wood) is traditionally used in the manufacture of bows for string instruments, wood of other genera such as Handroanthus (syn. Tabebuia) and Manilkara are also used in bow making, but still on a very small scale. This study aims to evaluate the anatomical, chemical, physical, mechanical, and acoustic characteristics of these two latter woods, establishing their potential for bow making. Length, frequency of vessel elements and rays, and the higher percentage of fibers influence the density, modulus of elasticity, modulus of rupture, and the speed of sound propagation, whereas the content of lignin influence the sticks’ stiffness. It appears that Handroanthus bows can provide quality equivalent to that of pernambuco wood. Despite its appropriate heartwood color and texture, Manilkara provides bows of inferior quality.
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	Abstract:
	Several nondestructive technologies are briefly described that can examine wood modulus of elasticity (MOE) variation in young trees. In genetic trials nondestructive sampling is often a priority; hence sampling is limited to the use of standing tree acoustic tools or increment cores whose wood properties are subsequently analyzed. If a detailed knowledge of radial variation is required, then SilviScan presents the most suitable option. If the number of trees examined is in the low thousands, then near infrared (NIR) spectroscopy or ultrasonics may be more cost effective than SilviScan. However, information regarding MOE radial variation will be of lower resolution than SilviScan and the estimation of wood properties by NIR spectroscopy relies on suitable calibrations that need to be created and maintained at some expense. If thousands of trees need to be assessed and knowledge of radial variation is not required then time-of-flight (ToF) acoustic instruments are the most suitable.
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	Abstract:
	Cross-sectional discs were cut at breast height from 19 black locust trees aged 18–39 years of different clones and origin (Greece, Bulgaria and Hungarian clones J, U and NY). Ring width, latewood proportion and dry density were measured according to standard laboratory techniques in order to examine their relationships. Latewood proportion was found to increase (except for one tree from Bulgaria) with increasing ring width and logarithmic equations were calculated with relatively high correlation coefficients. A positive relation between dry density and latewood proportion was found in black locust of Bulgarian origin and in the Hungarian clone NY while in all other cases no meaningful relationship was observed. In mature wood, improved positive linear correlations were observed between dry density and latewood proportion with the exception of the Hungarian clone U. Regression analysis revealed low correlations between dry density and ring width and only black locust from Bulgaria had a high positive correlation. The positive correlations between dry density and ring width were slightly improved in mature wood with the exception of clone J from Hungary.
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	Abstract:
	Miconia sellowiana (Melastomataceae), a widespread species occurring in Araucaria Forest, Montane Dense Forest and Upper Montane Forest (Paraná state, Brazil) has a highly variable foliar morphology. This study investigated whether the wood anatomy follows this pattern influenced by environmental conditions. Samples of six individuals per area were collected, fixed and prepared, according to standard techniques in wood anatomy. ANOVA indicated differences for length and diameter of vessel elements and fibres, fibre wall thickness, width of rays and ray frequency, especially regarding the population of the Upper Montane Forest. The secondary xylem from this vegetation is characterized by shorter vessel elements and fibres, thicker fibre walls and wider rays. These characteristics are associated to a certain degree of water stress imposed to the plants in the Upper Montane Forest, mainly due to the shallow neosol soils. The Araucaria Forest and the Montane Dense Forest have more similar environmental conditions, supported by the Cluster analysis. The Principal Components Analysis explained 98% of the total variance, where fibre and vessel element lengths showed a posi-tive correlation; however, this analysis did not allow the separation of three distinct groups. Although less pronounced, the wood anatomical differences corroborate the results obtained with foliar morphology, where leaves from the Upper Montane Forest presented the most xeric characteristics among the populations of Miconia sellowiana studied.
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	Abstract:
	The anatomy of reaction wood was studied in nine naturally growing Japanese hardwood species, all showing eccentric growth on the upper side of their leaning branches. The number of vessels decreased in the xylem of the upper side accompanying the formation of reaction wood. A typical G-layer was not detected in the reaction wood fibers, but an S3 layer was present in all nine species. The cellulose microfibril arrangement with an S helix was similar in the S3 layers of both reaction and opposite wood fibers. A decrease of lignin content occurred in the reaction wood fibers in all nine species. The coniferyl and sinapyl aldehyde units in the lignins were strongly reduced in the S2 layer of reaction wood fibers of four species, i.e., Euscaphis japonica, Rhododendron wadanum, Clerodendron trichotomum, and Daphne odora, and much less so in five other species, i.e., Viburnum dilatatum, Enkianthus subsessilis, Euonymus alatus, Ilex macropoda, and Ilex crenata. The syringyl content was lower in the S2 layer of reaction wood fibers than that in opposite wood of all nine species. On the other hand, chemical analysis of lignin using the acetyl bromide method showed that, among the nine species, lignin content was reduced most strongly in Clerodendron trichotomum. Tension wood-like characteristics are present on the upper side of leaning branches in all nine species, except that G-fibers are absent.
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	Abstract:
	The anatomy of the secondary xylem and distribution pattern of gelatinous fibres (G-fibres) have been studied in the developing and heavy fruit bearing mature peduncles of Kigelia pinnata and Couroupita guianensis. The peduncle in both the plants developed reaction xylem as a result of growth stresses caused by development of large fruits. In Couroupita peduncles which are originally horizontal, G-fibre distribution was unilateral and similar to that of typical tension wood whereas the hanging Kigelia peduncles have uniformly distributed gelatinous fibres throughout the xylem. The tension xylem severity was higher in the basal region and decreased towards the terminal region of the current year’s peduncle but after fruit development a drastic increase in tension wood severity was observed in the terminal region. In the Kigelia peduncles, tension wood severity in terms of G-layer proportion to lignified wall was found to be less than in Couroupita. The abundance of vessels decreased with high frequency of gelatinous fibres in Couroupita. The peduncle of Kigelia is characterized by high vessel frequency, thin normal fibre walls, and thick outer walls with thin gelatinous layer in tension wood fibres. Dimensional variations were also noticed in the mechanical and conducting elements varying with tension wood severity.
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	Abstract:
	Torus thickenings of pit membranes are found not only in gymnosperms, but also in certain genera of dicotyledons. One such genus is Osmanthus. Wood from 17 species of Osmanthus was searched for tori. Fourteen species from three of the four sections investigated possessed these thickenings. Ten of the species represent new records. Only the three New Caledonian species of Section Notosmanthus lacked tori. This observation in combination with other factors serves to isolate this section from the remainder of the genus.
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	Abstract:
	The structure of root and rhizome tracheary cells of Asplenium spp. (Filicales, Pteridophyta) growing in NW Argentina was studied using light microscopy (LM), scanning electron microscopy (SEM) and transmission electron microscopy (TEM). In all cases, tracheary cells consisted of tracheids with various facets, mainly with scalariform pitting. With SEM, intertracheary pit membranes appeared smooth and non porose in most cases. In some instances, porose or web-like to thread-like pit membranes were noticed in rhizome tracheids. Under TEM secondary walls displayed a smooth and uniform appearance. Pit membranes showed a variation in thickness in presumed association with their maturation stage. More mature tracheary cells showed pit membranes with a mesh-like aspect and visible openings or pores. These characteristics are attributed to pit membrane hydrolysis, which facilitates water transport among tracheary cells.
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