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Resumo

Caracterizagdo anatémica de madeiras comercializadas como “tauari” (Lecythidaceae) no estado do Para,
Brasil. A presséo antrdpica sobre os recursos florestais da Amazdnia, evidenciada pela exploragdo ilegal de
madeira, contribui para o aumento da lista de espécies da flora brasileira ameacadas de extin¢éo, como ocorre
com algumas representantes da familia Lecythidaceae. Desta forma, visando contribuir com a fiscalizacéo no
controle do corte ilegal das arvores, o objetivo deste trabalho foi identificar e caracterizar amostras de
madeiras comercializadas como “tauari”, fornecendo subsidios para a separacdo a nivel de espécie. As
amostras foram obtidas em 15 serrarias de 10 municipios do estado do Para. A identificacdo foi confirmada
pela comparagdo com amostras padrdo dos acervos das Xilotecas do Museu Paraense Emilio Goeldi e da
Embrapa Amazonia Oriental. Das vinte amostras analisadas, trés foram identificadas como ndo pertencentes
ao grupo “tauari”: Eschweilera sp. (matamata-branco), Cedrela sp. (cedro) e Erisma uncinatum (cedrinho).
As demais amostras pertenceram ao grupo “tauari” com trés espécies: Couratari stellata, C. oblongifolia, C.
guianensis. Todas as espécies pertencentes a familia Lecythidaceae, incluindo Eschweilera sp. apresentaram
semelhancas na estrutura anatdmica da madeira, tanto a nivel macro como microscopico. Conclui-se que a
adocdo de um Unico nome popular pelas empresas madeireiras no estado do Para para designar madeiras do
grupo “tauari” mascara as informacdes sobre a diversidade de espécies comercializadas, compromete 0 uso
final da madeira e a relagdo de confiabilidade entre comprador e vendedor.
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Abstract

A anthropogenic pressure on the forest resources of the Brazilian Amazon, partly caused by illegal logging,
has contributed to increase the list of endangered Brazilian flora species, as is the case of some
representatives of the family Lecythidaceae. In this way, aiming to contribute to the control of the illegal
cutting of the trees, the objective of this study was to identify and characterize samples of wood marketed as
belonging to the “tauari” group, in order to provide support for species-level identification. Samples were
obtained from 15 sawmills in 10 municipalities in the state of Pard in June and July 2016. The species
identification was confirmed by comparison with standard samples from the wood collections of Museu
Paraense Emilio Goeldi and Embrapa Amazonia Oriental. Three samples were identified as not belonging to
the “tauari” group: Eschweilera sp. (matamata-branco), Cedrela sp. (cedro) and Erisma uncinatum
(cedrinho). The other 17 samples belonged to the “tauari” group with three distinct species: Couratari
stellata, C. oblongifolia and C. guianensis. All species from Lecythidaceae family presented similarity in
anatomical structure of wood, at macroscopic and microscopic level. The adoption of a single popular name
by logging companies in the state of Para to designate timber from the “tauari” group masks information
about the diversity of species traded and compromises the end use of timber and the trust between buyer and
seller.
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INTRODUCTION

Brazil stands out in the world scenario for having extensive native forest areas (IBA, 2016), containing
an expressive fraction of the world diversity of fungi and plants (9.5 to 9.9%), with 18,932 endemic tropical tree
species, that is, one of the highest rates of endemism (46.2%) on the planet (FORZZA et al., 2010). However,
Martinelli and Moraes (2013) estimated 87 tropical tree species threatened with extinction, 90 with insufficient
data and 142 not threatened, but considered of interest for conservation and research.
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In recent years, with technological development and problems with fossil fuels, pressure on native
forest has increased, in all world, including Brazil, with highlights for legal Amazon, which presented 7,421
kilometers degraded only in October 2017 (FONSECA et al., 2017). So, with the objective of reduce illegal
commerce of native wood is necessary a correct identification of tropical trees, especially in Brazilian Amazon,
in function of considerable number of species with wood commerce potential (CANDIAN; SALES, 2009).

In this context are present some tropical species marketed popularly as “tauari”, being related in three
genera of Lecythidaceae family: Allantoma, Cariniana e Couratari (PROCOPIO; SECCO, 2008). In general,
this species is large, for example, Couratari stellata and Cariniana micrantha trees are considered biggest trees
in family, reaching 60 m of height. Also, genera Couratari present principal occurrence in North of Amazon,
with 53% of species (MORI, 1990) and species Couratari guianensis, C. oblongifolia, C. stellata and Cariniana
micrantha are between ten woods more commercialized in Brazil, as logs and sawn wood (NAHUZ, 2013).

The database of the System of Commerce and Transport of Forest Products in Pard (SISFLORA-PA)
shows sales of almost a million cubic meters of wood from the “tauari” group between January 1, 2006 and
February 21, 2016 (SEMAS-PA, 2016). The importance of this group is justified because wood is moderately
smooth cut, allowing good finishes characteristics, being applied in civil construction, also for both internal and
external market (PAULA; COSTA, 2011).

In Brazilian Amazon, identification of species from “tauari” group, principally in forest inventories is a
problematic factor in function of diversity and diverse origins of material, being frequently grouped in the same
species (BERNAL et al., 2011; SEMAS-PA, 2016). The commerce of many species in a single name or
derivations, for example, as “tauari”’; Couratari guianensis, C. oblongifolia C. pulchra, C. stellata, C. multiflora,
C. tauari, C. macrosperma and Cariniana micrantha has also being reported (IBAMA, 1991).

So, adequate methods for species identification are imprescindible. Anatomical characterization is
considered the most efficient technique for identification of wood species, because it relates anatomic and
morphologic characteristics of unknown wood with standard samples stored in registered wood collections
(GASSON, 2011).

Based on above information’s, and the relevance of “tauari” species in Amazon and wood market, the
objective of this study was to identify and characterize wood samples marketed as “tauari” in Pard state to
species level by macroscopic and microscopic wood analyses.

MATERIAL AND METHODS

Twenty samples of boards marketed as “tauari” with approximately 50x20x5 cm (length, width and
thickness), were randomly collected in 15 sawmills located in 10 municipalities of the eastern Amazonian state
of Para (Figure 1). However, it was not possible to determine whether sawmill timber was or was not derived
from Sustainable Forest Management Plans (PMFS). The samples were analyzed at the Wood Anatomy and
Quality Laboratory of the Federal University of Parana. For anatomic characterization, samples with dimensions
of 5x5x2 cm (length, width and thickness), were extracted from each board. The collected samples were
compared with reference samples from wood collections of the Xiloteca (Walter A. Egler collection) of Museu
Paraense Emilio Goeldi and of Embrapa Amaz6nia Oriental.
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Figure 1. Map of municipalities where samples were collected in Paré state.
Figura 1. Mapa com a localizago dos municipios de coleta no estado do Para.

Anatomical characterization

Macroscopic and microscopic characterization was based on standards from the International
Association of Wood Anatomists (IAWA, 1989), INTKEY interactive key of general and macroscopic
characteristics of commercial woods from Brazil (CORADIN et al., 2011), and index cards of anatomical
description of wood samples from the Walter A. Egler wood collection at Museu Paraense Emilio Goeldi.

For macroscopic characterization, samples were oriented transversally, tangentially and radially. The
surface was polished with a microtome slicing, to reveal anatomical structures. With a 10x magnifying glass, the
anatomical structures were evaluated and compared with the reference samples. Images of transversal sections
were obtained with a Zeiss Discovery V12 stereomicroscope attached to a camera, using the Axio Vision
software. Macroscopic description was based on the the following characteristics: i) color; ii) brightness; iii)
odor; iv) presence of growth rings; v) visibility and type of axial parenchyma; vi) visibility of rays; and vii)
visibility, type, distribution and obstruction of vessels.

For microscopic evaluation, radial, tangential and transversal sections with length of 1.5 cm were
prepared. The material was boiled in water for 3-6 hours per day for two weeks because of its hardness.
Histological sections with 25 pum were obtained with a Zeiss-Hyrax S50 microtome. The sections were stained
with acridine crisoid in red and astra blue. The material remained in 70% alcohol until analysis.

Temporary slides were prepared to evaluate the following structural characteristics: i) ray frequency; ii)
ray height; iii) ray width in cells and in micrometers; iv) vessel frequency; and v) tangential vessel diameter. For
each characteristic, 30 data were obtained. Images from transversal and tangential sections were obtained in with
a Zeiss Discovery V12 stereomicroscope coupled to a camera, and the Axio Vision software was used to
measure the microscopic features.

Quantitative statistics were calculated for each anatomical characteristic: i) ray frequency; ii) ray height;
iii) ray width in cells and in micrometers; iv) vessel frequency; and v) tangential vessel diameter. Means were
assessed using Scott-Knott (95% probability) and deviation of each were verified.
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RESULTS

Eighteen samples were identified as belonging to four species of Lecythidaceae: Couratari stellata (6
samples), C. oblongifolia (7 samples), C. guianensis (4 samples) and Eschweilera sp. (1 sample). One sample
was identified as Cedrela sp. (Meliaceae), otherwise popularly designated as cedro, and another as Erisma
uncinatum (Vochysiaceae), normally designated as cedrinho. Thus, we identified four genera marketed as
“tauari”: Couratari, Erisma, Cedrela and Eschweilera. For species Cedrela sp., and Erisma uncinatum analysis
of anatomical structure was done only at macroscopic level, because are species that present distinct features
from Lecythidaceae family, as semi-ring porous and axial parenchyma marginal (Cedrela sp.), and axial
parenchyma in bands (Erisma uncinatum). Therefore, genera Cedrela and Erisma, were identified and
discriminated more easily than samples from genera Couratari and Eschweilera, which are much similar even at
microscopic level and distinction were difficult.

In general, the species identified based on macroscopic characteristics (Figure 2) could be separated into
four groups according to heartwood color: pinkish beige (Cedrela sp., Figure 2a), reddish brown (Erisma
uncinatum, Figure 2b), dark yellow (Couratari oblongifolia, Figure 2c), and yellow and grey (Couratari stellata,
Couratari guianensis and Eschweilera sp., Figures 2d, 2e, 2f). Wood odor was perceptible only in samples of
Cedrela sp. and Couratari oblongifolia.
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Figure 2. Macroscopic images of transversal sections of Cedrela sp. (A); Erisma uncinatum (B); Couratari
oblongifolia (C); Couratari stellata (D); Couratari guianensis (E); and Eschweilera sp. (F). Scale bar
=2 mm. This figure is in color in the electronic version.

Figura 2. Imagem macroscopica dos cortes transversais de Cedrela sp. (A); Erisma uncinatum (B); Couratari
oblongifolia (C); Couratari stellata (D); Couratari guianensis (E); and Eschweilera sp. (F). Barra de
escala =2 mm.

Growth rings were distinguished by axial parenchyma in marginal bands and semi-ring porous in
Cedrela sp., sparsely perceptible in Couratari oblongifolia, C. stellata and C. guianensis, with darker fibrous
regions, and indistinct in samples of Eschweilera sp. and Erisma uncinatum.

Axial parenchyma was visible to the naked eye in wide bands in Erisma uncinatum, and in marginal
bands in Cedrela sp. In samples of Lecythidaceae, the axial parenchyma was reticulate to scalariform, with
bandwidth of 1-2 cells for Couratari oblongifolia, C. stellata and C. guianensis. In the samples of Eschweilera
sp., we also observed reticulate axial parenchyma with 2 cell bandwidth, but it differed from the Couratari
genera because it was only distinct with 10x magnification.

Rays were visible to the naked eye on the top and tangential faces in Cedrela sp. and visible with 10x

magnification on the top and tangential face in Erisma uncinatum. In the Lecythidaceae species, Couratari
oblongifolia, C. stellata and C. guianensis presented rays visible to the naked eye, thin and numerous, regularly
spaced and none storied. Samples of Eschweilera sp. presented rays visible with 10x magnification, which were
thin, numerous and irregularly spaced.
Vessels were visible to the naked eye, small to large, with a gradual change from latewood to earlywood, semi-
ring porous, solitary predominant and in radial multiples, with gum deposits present in Cedrela sp. In Erisma
uncinatum, vessels were visible to the naked eyes, medium to large, with diffuse porosity, solitary and in radial
multiples of 2-3, with tyloses. In species of Lecythidaceae, vessels had diffuse porosity, visible to the naked eye
and tyloses were observed. In Couratari stellata, C. oblongifolia and Eschweilera sp., vessels were
predominantly solitary, with presence of radial multiples of 2-3. In C. guianensis, solitary vessels and radial
vessels in multiples of two were observed in the same proportion.

Regarding microscopic features (Table 1, Figure 3), vessels were circular to oval, with tangential
diameter of 157 - 290 um, and frequency from 1-5 for all species of Lecythidaceae. In Couratari oblongifolia
and Eschweilera sp., prismatic crystals in axial parenchyma were observed. Heterogeneous rays were observed
in Couratari oblongifolia, Couratari stellata and Couratari guianensis, body ray cells were procumbent, with
one row of square marginal cells, sometimes interrupted by short procumbent cells. In Eschweilera sp.,
heterogeneous rays also were observed, with body cells procumbent and one square marginal cell. Ray widths
were classified as fine (less than 87 um), ray height was considered low (between 485 and 710 pm), with low
frequency (6-10 ray/mm). Store structure, secretor cells, cambial variants and silica were not observed in any
sample. All species had simple perforation plates, alternate intervessel and vessel-ray pits similar in size and
shape. Fibers with bordered pits were distinct in all species.
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Figure 3. Microscopic images of transversal and tangential sections of Couratari oblongifolia (A, B); Couratari
stellata (C, D); Couratari guianensis (E, F); and Eschweilera sp. (G, H). Scale bar = 200 pum.

Figura 3. Imagens microscopicas dos planos transversais e tangenciais de Couratari oblongifolia (A, B);
Couratari stellata (C, D); Couratari guianensis (E, F); and Eschweilera sp. (G, H). Barra de escala =
200 pum.

Table 1. Microscopic parameters of wood samples from belonging to four species marketed as “tauari”, taken
from sawmills in several municipalities in Para state, northern Brazil.

Tabela 1. Pardmetros microscopios das amostras de madeira pertencentes a quatro espécies comercializados
como “tauari”, retiradas de serrarias em diversos municipios do estado do Par4, norte do Brasil.

Number of Rays Raywidth Ray width Ray heigth Vessel diameter Vessel

Species samples (mm) (um) (n cells) (um) (um) (n/mm?)
Couratari , 560c  7165a  269a  633.52a 209.03 a 2.61b
oblongifolia (1.22)  (19.72)  (0.93)  (240.64) (75.38) (1.21)
5.18¢ 60.06 b 2.62a 657.91 a 228.95a 256 b
Couratari stellata 6
(1.46) (12.92) (0.85) (237.66) (52.50) (1.04)

FLORESTA, Curitiba, PR, v. 50, n. 3, p. 1421 - 1429, jul/set 2020.
Santos, J. X. et.al.

ISSN eletrénico 1982-4688

DOI: 10.5380/rf.v50 i3. 59399

1426



Couratari 6.98a 67.42Db 2.75a 603.3 a 227.08 a 2.25b

guianensis (1.25)  (1576)  (0.90)  (223.19) (51.74) (0.88)
_ 6.43b  47.12c  293a  653.3la 221.63a 360a
Eschweilera sp. 1
(1.10)  (10.93)  (0.94)  (255.37) (38.06) (1.52)
Total 18

Standard deviation in parentheses. Same letter in the collum do not differ by Scott-Knott test at 95% of probability. In each sample 30
dimensions were measured for microscopic analysis.

Wood from evaluated species presented mean values similar statistically for vessel diameter, ray wide
(cells number) and ray height (um), confirming the problems in species discrimination, because they are similar
even where quantitative data are considered (Table 1).

Species Couratari oblongifolia and Couratari stellata are not statistically different in ray frequency.
The great ray frequency was observed in Couratari guianensis (6.98/mm) and Eschweilera sp. (6.43/mm). Based
on classes proposed by (IAWA, 1989), all species are classified as 4 -12 rays/mm.

Ray wide (um) varied strongly. Greatest value was observed for Couratari oblongifolia, with 71.65 um,
followed by Couratari guianensis (67.42 um) and Couratari stellata (60.06 pum). In Eschweilera sp., ray were
narrower with 47.12 pm.

For mean tangential vessel diameter, (IAWA, 1989) characterize them with values above 200 um. In
vessel frequency, Eschweilera sp., presented great values (3.60 vesselss/mm3), in relation to Couratari
oblongifolia, Couratari stellata and Couratari guianensis that are not statistically different.

DISCUSSION

Anatomic characteristics of the species sampled in this study “tauari” were similar to those of other
evaluations, such as the descriptions of Eschweilera and Couratari by Lens et al. (2007), of Couratari
guianensis and Eschweilera sp. by Ledn (2008), and of C. guianensis, C. oblongifolia and C. stellata by Bernal
et al. (2011). Most of our samples “tauari” presented distinct growth rings, with a few indistinct ones, that are
formed in response to environmental and climate conditions, such as precipitation (MARCATI et al., 2008).
These parameters cannot be applied as a discrimination parameter between species, because it is influenced by
environment, principally rain seasonality, which are related to species development, as well as in delimitation of
growth rings (CALLADO et al., 2013). The samples presented diffuse porosity, solitary vessels arranged in
radial multiples, with circular to oval shape. Vessel diameter and frequency are important taxonomic
characteristics but are influenced by factors related to water availability and its transport (CARLQUIST, 2001).

For axial parenchyma, all species present it visible at naked eyes; predominantly in large bands or lines
with until three cells. Alves and Angyalossy-Alfonso (2002) verified that trees in hot environments showed
parenchyma more abundant, what is confirmed in this study with the observation of wood samples from native
forests of Para state.

Prismatic crystals were observed in the axial parenchyma of Couratari oblongifolia and Eschweilera sp.
However, evaluation of frequency and type of crystals were not an objective of this study since samples are from
a single region.

Based on commercial importance of genera Couratari in Amazon biome, Couratari guianensis, C.
oblongifolia and C. stellata are on the list of the ten most marketed in the Brazilian Amazon, as sawn wood and
logs (NAHUZ, 2013). However, data in System of Commerce and Transport of Forest Products in Para
(SISFLORA-PA) shows a substantial commerce of logs from Couratari multiflora with 2,262 m3 in ten years
only from the municipality of Tucurui, Pard (SEMAS-PA, 2016). However, C. multiflora is considered as a low-
density wood (0.48 g/cm?®) what reduces wood interest in comparison to other “tauari” species (CHAVE et al.,
2006).

This number can be the confirmation of mistakes in identifications done in locu of “tauari” species. This
trend was also observed by Pastore et al. (2011) and Soares et al. (2017), which comments the presence of many
species visually similar being grouped and commercialized in brasilian Amazon. This context shows the
necessity of procedures more effective for correct identification of species with regard to forest inventories
destined to the approval of Sustainable Forest Management Projects (PMFS), where possibly distinct species are
grouped and marketed under the same vernacular name. Consequently, PMFS procedures in the State of Para
and in the other regions of Amazon have presented serious technical and implementation problems (IBAMA,
2010). The presence in wood sold as “tauari” of Cedrela sp. and Erisma uncinatum is worrying, for it shows
that species outside the Lecythidaceae are mistaken or misidentified for “tauari”. Species of Cedrela are listed in
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CITES as endangered, which highlights the importance of correct wood species identification in the supervision
of wood trade.

CONCLUSION

In this study, we concluded that:

e We demonstrated that several different species, from different botanical families are marketed generically as
“tauari” in Para state. Most species belong to Lecythidaceae, but one specie of Meliaceae (Cedrela sp.) and
one of Vochysiaceae (Erisma uncinatum) were also identified.

e Wood characteristics were very similar among the species of Lecythidaceae; only Couratari oblongifolia
and Eschweilera sp. presented substantial structural differences, while C. stellata and C. guianensis were
more difficult to distinguish.

e The use of a single popular name to designate several species in the wood trade in Para generates unreliable
monitoring figures for timber management, and masks the exploitation of endangered species, such as
Cedrela sp.
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