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	Abstract:
	This article describes new laws and policies that are being put in place to reduce illegal logging and associated trade in illegally sourced wood products. We place special emphasis on the demands posed by the Lacey Act in the United States, and highlight the subsequent needs for new knowledge and capacity in the field of basic and applied wood science. These needs include clear links among botanical and trade names; efficient and user-friendly methods for identifying the species and provenance of timber and derived fiber products, and for tracking these products from their origin to point of sale; and enhanced technologies and training for law enforcement activities.

	DOI:
	10.1163/22941932-90000048


	Author(s):
	Peter Gasson

	Title:
	How precise can wood identification be? Wood anatomy’s role in support of the legal timber trade, especially cites

	Source:
	IAWA Journal, Volume 32, Issue 2

	Publication Year:
	2011

	Pages:
	137-154

	Keywords:
	Aquilaria; Gyrinops; phytochemistry; Dalbergia nigra; Gonystylus; CITES

	Abstract:
	Traditional wood identification techniques using light microscopy are usually sufficient to identify a wood sample to the genus level. In some cases CITES legislation requires identification to species level, which is difficult or impossible using traditional light microscopy. This paper concentrates mainly on the identification challenges posed by CITES, particularly with ramin (Gonystylus spp.), Brazilian Rosewood (Dalbergia nigra) and Agarwood (Aquilaria and Gyrinops species). All the other CITES listed timbers and some other taxa that are traded or confused with protected species and might in the future be protected by legislation are also discussed. There are several new non-anatomical techniques being tried to make more accurate identifications and these are mentioned where appropriate.There is a mismatch between legislation and the natural world, and the limitations of the identification process need to be better appreciated by enquirers, especially in relation to CITES enquiries, since species and genus concepts vary among biologists, and can be ambiguous.
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	Abstract:
	The wood anatomy of all currently CITES-listed angiosperm and conifer tree taxa is illustrated with low- to high-power magnification light micrographs. Their diagnostic wood features are presented in numerical codes taken from the IAWA Hardwood (1989) and Softwood (2004) Lists of microscopic features for wood identification. Features used are summarized in two appendices. These descriptions and illustrations can be used for genus identification when carefully compared with look-alike non-CITES-listed timbers illustrated and described in the InsideWood web-database or present in reference wood collections.
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	Abstract:
	Inside Wood is an Internet-accessible wood anatomy reference, research, and teaching tool. The InsideWood database has coded wood anatomical descriptions based on the IAWA List of Microscopic Features for Hardwood Identification and is accompanied by a collection of photomicrographs. As of November 2010 there were over 5,800 descriptions and 36,000 images of modern woods, and over 1,600 descriptions and 2,000 images of fossil woods. CITES-listed timber species and other endangered woody plants are included in this digital collection hosted by North Carolina State University’s library. This web site has value in helping with wood identification because it has a multiple entry key that allows searching by presence or absence of IAWA features and it serves as a virtual reference collection whereby descriptions and images can be retrieved by searching by scientific or common name or other keywords.
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	Abstract:
	Wood identification is of prime importance in enforcing CITES policies regarding protected species. A tool to facilitate wood identification based on macroscopic features, CITESwoodID, is available, developed in the DELTA-INTKEY-System. This database contains descriptions and an interactive identification system for 12 CITES-listed timbers (11 hardwoods, 1 softwood) known for their potential in the manufacture of lumber and downstream processing into products, and 44 trade timbers which can be easily mistaken for CITES-listed timbers due to a similar appearance and/or wood anatomical pattern. The database is primarily designed for institutions and persons involved in regulating import and export of wood and wood products controlled by CITES regulations. It is also used in primary and secondary educational facilities active in teaching wood anatomy and wood identification, and has been the basis of a number of training modules and short courses for government inspectors and students.
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	Abstract:
	Sustainable management and conservation of tropical trees and forests require accurate identification of tree species. Reliable, user-friendly identification tools based on macroscopic morphological features have already been developed for various tree floras. Wood anatomical features provide also a considerable amount of information that can be used for timber traceability, certification and trade control. Yet, this information is still poorly used, and only a handful of experts are able to use it for plant species identification. Here, we present an interactive, user-friendly tool based on vector graphics, illustrating 99 states of 27 wood characters from 110 Amazonian tree species belonging to 34 families. Pl@ntWood is a graphical identification tool based on the IDAO system, a multimedia approach to plant identification. Wood anatomical characters were selected from the IAWA list of microscopic features for hardwood identification, which will enable us to easily extend this work to a larger number of species. A stand-alone application has been developed and an on-line version will be delivered in the near future. Besides allowing non-specialists to identify plants in a user-friendly interface, this system can be used with different purposes such as teaching, conservation, management, and selftraining in the wood anatomy of tropical species.
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	Abstract:
	The need for accurate and rapid field identification of wood to combat illegal logging around the world is outpacing the ability to train personnel to perform this task. Despite increased interest in non-anatomical (DNA, spectroscopic, chemical) methods for wood identification, anatomical characteristics are the least labile data that can be extracted from solidwood products, independent of wood processing (sawing, drying, microbial attack). Wood identification using anatomical characteristics is thus still a viable approach to the wood identification problem, and automating the process of identification is an attractive and plausible solution. The undisputed increase of computer power and image acquisition capabilities, along with the decrease of associated costs, suggests that it is time to move toward non-human based automated wood identification systems and methods. This article briefly reviews the foundations of image acquisition and processing in machine vision systems and overviews how machine vision can be applied to wood identification.
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	Abstract:
	Molecular marker methods can be used at a variety of levels to identify wood, from species identification, through regional and concession source verification, down to tracking individual logs. This short review describes the most appropriate molecular marker methods currently being applied or developed for: species identification (DNA barcoding), verification of source, either at the regional scale (through phylogeographic methods) or concession (population genetic assignment), and for tracking individual logs or wood products (DNA fingerprinting). This review finds that for almost all applications, molecular marker methods offer tremendous promise for use in timber tracking at all levels and can be easily automated offering quick, cheap and high-volume processing and with an expressed statistical certainty of results. However, despite the promise of molecular marker methods, some problems remain, most notably in identifying variation at gene loci that distinguish between the scale of biological organization of interest (from species to individuals), and appropriate DNA extraction methods for dried wood and old tissue sources, and recent advances in these areas are reviewed.
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	Abstract:
	Changes in the quantity and quality of DNA during storage (0, 1, 3, 5, 11, 15, 23, 27, 40, 44, 75 years) were investigated for the wood of Cryptomeria japonica. Fresh sapwood yielded more DNA than fresh heartwood. The amount of DNA extracted from wood samples stored for 1 year or more after cutting was below the limit of detection by measurement with a UV spectrophotometer. A chloroplast DNA region with a length of 527 bp was amplified by the polymerase chain reaction from the DNA extracted from sapwood stored for 0, 1, 3, 5, 11, 15 and 23 years, and from heartwood stored for 0, 3, 11, 15 and 23 years. A shorter length of chloroplast DNA with a length of 82 bp was amplified for all of the wood samples used in this study. Using fluorescence microscopy, we observed changes in the abundance of cell organelles containing DNA such as nuclei and amyloplasts during storage. Microscopy showed that the DNA content of latewood ray parenchyma was greater than the DNA content of earlywood ray parenchyma in the sapwood, and amyloplasts were present in ray cells in the heartwood of the stored wood. Our results suggest that optimizing DNA extraction protocols for wood stored for long periods will improve the utility DNA identification of wood products.
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	Abstract:
	The nuclear ribosomal DNA internal transcribed spacer (rDNA-ITS) region was PCR amplified and sequenced from the wood of three specimens of Fitzroya cupressoides, nine specimens of Sequoia sempervirens, and ten specimens of Thuja plicata. The full lengths of the ITS regions are 1110 bp for F. cupressoides, 1096 bp for S. sempervirens, and 1138 bp for T. plicata, and thus in the range of 975 bp to 1125 bp which is reported for members of the Cupressaceae. Length variation of ITS regions is due to differences in the length of the spacer region ITS1. Intraspecific variations of the sequences of rDNA-ITS regions were one bp in F. cupressoides, and 18 bp in S. sempervirens and T. plicata. Based on the interspecific sequence divergence of the ITS region, taxon-specific primers were designedfor the detection of F. cupressoides, S. sempervirens and T. plicata. The primer sequences were selected from the highly divergent ITS1 spacer. The specificity of the primers was checked by lengths and sequence of the amplicons, and the primers detected the target organism, solely, across 40 conifer species. Our data establish the molecular basis for DNA-based wood identification in these species.
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	Abstract:
	Near infrared spectroscopy (NIRS) has been shown effective as a tool for identifying Swietenia when tested as laboratory-processed powder, but testing such powdered wood is not readily adaptable to the fieldidentification of wood. This study explored the efficacy of a fiber optic NIRS scan of solid wood surfaces to separate Swietenia macrophylla King, Carapa guianensis Aubl., Cedrela odorata L., and Micropholis melinoniana Pierre. Transverse, radial, and tangential surfaces were scanned to determine if the surface from which data were collected influenced the spectra recorded. Surfaces were scanned before and after removing the oxidized surface layer of the blocks to test effects of exposure on the spectra. Partial least squares for discriminant analysis models were developed for each taxon separately, based on a calibration set composed of at least 67 samples and a test set with at least 45 samples. The anatomical surface scanned, but not the presence of an oxidized layer, influenced the spectra for each species, necessitating the comparison of the same planes of section. The discriminant models showed small errors for each species, indicating that reliable identifications can be made with NIRS of solid wood surfaces in these species.
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