Stem anatomical characteristics of the climbing palm
Desmoncus orthacanthos (Arecaceae) under two natural growth
conditions in a tropical forest
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Abstract: Desmoncus orthacanthos is a Neotropical climbing palm that resembles rattan and therefore has
similar potential applications. The genus Desmoncus (subfamily Arecoideae, subtribe Bactridinae) is distributed
throughout the Americas, from Veracruz, Mexico, to Brazil and Bolivia. The anatomical characteristics of its
support tissue have not been thoroughly studied, although some observations from Central American artisans
suggest that the stems collected from undisturbed sites possess better characteristics; these include a good capac-
ity to withstand bending without breaking (i.e. higher fracture strength than plants from disturbed sites). Stem
samples were collected from individuals from disturbed and undisturbed sites, at three points along the length
of the stem (basal, medium and apical). Collections were made of one ramet from five individuals (n=5) at both
sites. Each ramet was divided into three sections: basal, from soil surface to a height of 0.5 m; medium, from a
height of 0.5 to 5.0 m; and apical, from a height 5.0 to 10.0 m. An anatomical analysis including vascular bundles,
parenchyma elements and fibers was performed in the radial direction and also along the longitudinal direction
of the stems. The amount of vascular bundles was greater for samples from undisturbed site stems; the amount
of parenchyma cells differ between samples from both sites and the amount of fibers was greater for samples
from disturbed site stems. The anatomical structural dimensions were smaller for samples from the undisturbed
site stems. These findings partially confirm the artisans’ belief and supports the conclusion that microclimatic

conditions affect plant anatomical structure. Rev. Biol. Trop. 56 (2): 937-949. Epub 2008 June 30.
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Desmoncus orthacanthos Martius is a
Neotropical climbing palm (Uhl and Dransfield
1987, Henderson et al. 1995) with clonal
growth, whose stems have potential applica-
tions for furniture and handcraft similar to
those of Asian rattans (Phillips 1991, Quero
1992, Henderson and Chavez 1993, Orellana et
al. 1999, Siebert 2000, Escalante et al. 2004).
The genus Desmoncus (subfamily Arecoideae,
subtribe Bactridinae) is distributed through-
out the Americas, from Veracruz, Mexico, to
Brazil and Bolivia (Uhl and Dransfield 1987,
Henderson et al. 1995). It consists of climb-
ing species with sympodial habits in which

every ramet develops from a rhizome (Hallé
et al. 1978, Uhl and Dransfield 1987). The
populations of D. orthacanthos grow along the
edges of forests and gaps, both in disturbed and
undisturbed sites, as well as in areas near the
coast (Henderson et al. 1995); it tolerates fire
and/or seasonal floodings (Orellana 1992).

In the literature, only a few studies about
the anatomical characteristics of D. orthacan-
thos stem tissues can be found (Orellana et al.
1999, Tomlinson and Zimmermann 2003, Rowe
et al. 2004, Isnard et al. 2005). Many reports
about the general behavior of climbing species
can be found in the literature and it is known
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that they find a mechanical support on another
plant or external object but are rooted in the
soil (Ewers and Fisher 1991, Putz and Mooney
1991, Tyree and Ewers 1996). There are also
several studies about the effect of changes
in the microenvironment or the operational
environment (sensu Salisbury and Ross 1992)
on the plant growth and form (Hutchinson
and Matt 1977, Begon et al. 1989), and that
plants adjust to variations of their environment
(Rich 1986, Tilman 1988, Bazzaz 1999, Jaffe
et al. 2002). However, little is known about
the effect of the operational environment on
the dimensions and density of the anatomical
structure (Arnold and Mauseth 1999), which
determines the stem’s mechanical properties
(Escalante 1996, Orellana et al. 1999). Changes
in the microenvironment generate phenotypical
responses at the anatomical level that could
determine the mechanical characteristics of the
plant organs. Rowe et al. (2004) described the
mechanical properties as a response through
changes in the anatomical structure of the
stem. Therefore, differences in the mechanical
properties of the stem of D. orthacanthos are
readily observed by differences in anatomical
organization. They confirmed that highly dense
bundles with thick-walled fibers are distributed
at the periphery of the stem, and the number of
bundles and their density decrease toward the
center of the stem cross-section.

In this study the degree of variation in
anatomical characteristics in D. orthacanthos
stems, growing at two different environmental
conditions will be presented. It is assumed
that stems growing in the different conditions
exhibit significant differences in their ana-
tomical structures. This assumption arises from
direct observations from artisans in various
Neotropical regions who state that differences
on the rigidity of the stems and their strength
depends on the original place where they grew
up (Schultes 1940, Balick 1979, Chinchilla
1993, Chinchilla 1994, Belsky and Siebert
1998, Marmillod and Galvez 1998, Orellana et
al. 1999).

This study compares the anatomical
structure, the diameter of vascular bundles

(metaxylem, protoxylem, and the sheath of
sclerenchyma), the diameter and number of
fibers of the sheath, and the classification type
sensu Weiner and Liese (1990, 1993) as well
as the number of cells in each field of view for
the fundamental parenchyma taken from the
central cylinder of stems of D. orthacanthos.
These stems grew at undisturbed and disturbed
sites within evergreen and semi-evergreen
tropical forests sensu Olmsted et al. (1999).
The a priori expectation was that significant
differences would exist in the stem anatomical
structural sizes, as a response from the environ-
mental characteristics of each growth site.

MATERIALS AND METHODS

Samples were collected from the original
and secondary forests at Ejido Noh Bec in the
state of Quintana Roo (20°22° N, 87°26° W;
19°03” N, 88°43” W), located on the Yucatan
Peninsula, Mexico. The reference copies were
deposited in the herbarium at CICY with the
following registrations: Orellana, Castillo y
Quiroz, # 960 and 961; Orellana, # 965 bis;
Orellana y Quiroz, # 986.

The undisturbed site is a local reserve of
evergreen and semi-evergreen tropical forest
with a canopy height from 25 to 35 m that had
not been cleared as a result of anthropogenic
activities for approximately 80 years, based on
local information from the “elder ejidatarios”.
The disturbed site was a patch of the same
original vegetation that had been used for tem-
porary agriculture and had been in recovery for
approximately 8 years at the time of sample
collection; the canopy in this area was approxi-
mately 12 to 15 m high. Table 1 summarizes
some environmental average characteristics of
both sites.

One ramet from five different individuals
(n=5) were collected at both sites. Each ramet
was divided into three sections: basal, from
soil surface to a height of 0.5 m; medium,
from a height of 0.5 to 5.0 m; and apical, from
a height of 5.0 to 10.0 m (Fig. 1). Three seg-
ments from sections measuring 3 cm long were
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TABLE 1
Microclimatic characteristics of sites where D. orthacanthos stems were collected

Microclimatic variable

Mean
Temperature °C

Mean
Temperature. Oscillation °C

Photosynthetically active Radiation
umol.m2 sec’!

dry season

Relative Humidity (%)
73.1

Fig. 1. Levels along a typical stem of Desmoncus ortha-
canthos with internodal cut sections; a) basal 0.5 m, b)
medium 5 m and, c) apical 10 m).

cut from the medium area of the internode and
were processed as follows: i) fixing in glycerin-
alcohol-water solution 3:2:1; ii) removal of
silica deposits with 10 % fluorhydric acid; iii)
washing in running water for 48 h; iv) elimina-
tion of the wax layer and the outer layer from
the samples; v) softening of the stem with 10 %
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Undisturbed site

Disturbed site

22.8 23.2
49 6.1
259.1 320.4
wet season dry season wet season

74.4 62.1 72.3

ethylendiamine; vi) washing three times with
distilled water under reflux until boiling to
remove the softener; vii) dehydration with an
alcohol series (30 %, 50 %, 70 %, 85 %, 96 %
and absolute anhydrous-alcohol); viii) embed-
ding with glycol methacrylate; ix) sectioning
of 7p thickness samples with a rotating micro-
tome (MICROM mod. 325) for microscopic
observations; x) mounting of the samples on
slides ; xi) contrast dying with rapid green-saft-
anin at three time periods of 45 seconds each,
and washing in distilled water between dying
times; xii) mounting with xylol 3:1 (Johansen
1974, Barajas and Echenique-Manrique 1976,
Berlyn and Miksche 1976, Gavifio ef al. 1979,
Rich 1987, Carson 1997, Ruzin 1999).

Optical viewing and measurement of the
anatomical structures was performed with
a projector (6x) using transversal cuts. The
counting was done on a projection for each sec-
tion (i.e. basal, medium, and apical) using five
fields of view each of 2.54x10™* pm?. A 100:1
micrometric ruler was used as a reference for
the measurements. Measurements of the dimen-
sions of 500 parenchyma cells, 500 fibers and
150 vascular bundle units were performed in
the radial and longitudinal orientations.

The anatomical descriptions were done
using the criteria from Klotz (1978), Tomlinson
(1990), and Tomlinson and Zimmermann
(2003) for the classification of the vascular
bundles according to the phloem position. For
the parenchyma type, the classifications of
Liese and Weiner (1989, 1990) and Weiner and
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Liese (1990, 1993) for vascular bundles of rat-
tan’s species were used.

Microscopic observations were done
using a scanning electron microscope (JEOL
JSM-6360 LV). The samples were prepared by
first dehydrating the stem tissue and then cut-
ting it into cubes. These cubes were placed in a
vacuum chamber and covered with a gold layer.
Then, each cube was mounted on adhesive tape
and placed on a 10 mm aluminum sample-
holder plate.

The results from the measurements of
the stem anatomical structure were codified
by origin site (disturbed vs. undisturbed) and
section (basal, medium, apical). The data were
analyzed with commercial statistical analy-
sis software called Statistical Analysis System
(SAS) (SAS Institute Inc., 1998). An analysis
of variance (ANOVA) was performed to verify
the existence of statistically significant differ-
ences under the assumption of equality. Tukey
mean tests were also used to identify differ-
ences between means and grouping forma-
tion, assigning letters (A, B) to each group to
indicate differences between them (Sokal and
Rohlf 1980).

RESULTS

Palms generally have a cylindrical stem,
and the area of the transversal cross-sections of
the stem, cut from the epidermis to the central
cylinder, reveal three distinct zones. The first
is a peripheral zone consisting of the epidermis
and sub epidermis. The second is an internal
zone described by Tomlinson (1990) as the
“cortex” or “cortical area”, which consists of
reduced, dense and highly lignified vascular
tissue with fibers. The cortex occupies a small
section of the stem. The third section is the
central cylinder, which is divided in turn into
four regions: periphery, subperiphery, peri-
central, and central regions (Tomlinson 1990).
The central region consists of a complex of
disperse vascular bundles, and each of them is
formed by the xylem, phloem and a sheath of
fibrous tissue or sclerenchyma, all imbedded

in a matrix of ground parenchyma (Tomlinson
and Zimmermann 2003).

The cross-sections of all samples at each
level of the D. orthacanthos specimens ana-
lyzed here, from both, the undisturbed and
disturbed sites showed a good agreement of the
vascular bundle structures with the description
given above. A typical vascular bundle con-
sisted of xylem, phloem, and a fiber sheath or
sclerenchyma embedded in a matrix of ground
parenchyma. The amount of vascular bundles
per unit area decreased from the periphery
(A) towards the central cylinder (B) (Fig. 2).
The vascular bundles have large metaxylem
vessels with diameters from 189.7 to 238.5
um. Protoxylem vessels are found below, at
the opposite end of the sclerenchyma. The
phloem occurred in a single cluster per vascular
bundle, as stated by Weiner and Liese (1990,
1993), and was immersed in the sclerenchyma
sheath with the shape of an irregular bunch.
The ground parenchyma with diameter from
42.3 to 57.7 um was formed of tabular cells
without intercellular spaces in an elongated,
round shape that could be classified as Type
C sensu Weiner and Liese (1990, 1993). The
sclerenchyma fibers with diameters ranging

Fig. 2. Transverse cross-section of a typical stem of D.
orthacanthos: a) outer region or cortex, and b) inner region
or central cylinder. Vascular bundle number decreases
through the periphery (JEOL JSM-6360 LV) X 9, 50 um).
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from 272.4 to 365.2 um, were arranged as a
semicircular sheath over the phloem.

The dimensions of the vascular bundle
(i.e. metaxylem and protoxylem, sclerenchyma
sheath, parenchyma and fibers) were bigger for
the disturbed site stem samples than for those
from the undisturbed site (Tables 2 and 3). The
amount of vascular bundles per field (2.54x10
um?) was greater in the undisturbed site stems,
as shown in Fig. 3 and table 4, while the number

of fibers in the sclerenchyma sheath was higher
for the disturbed site stems. The number of
parenchyma cells per field (2.54x10* pm?)
exhibited no significant differences between
stems from the two sites (Table 5).

The ANOVA (Table 6) and Tukey test
(Table 7) showed no significant differences
in the amount of parenchyma cells between
the two sites. However, the vascular bundles
and their components were significantly more

TABLE 2
Dimensions average of the structures in D. orthacanthos stems according to growth site

Structure Site
Disturbed site Undisturbed site
Longitudinal Radial Longitudinal Radial
Diameter Diameter Diameter Diameter
(um) (um) (um) (um)
Parenchyma cell (N=100) 57.7 46.6 54.0 423
Vascular bundles (N=30) 623.7 445.2 448.6 334.1
Fiber (N=100) 18 13.4 16.4 11.7
Sclerenchyma (N=30) 365.2 61.1 272.4 35.8
Metaxylem (N=30) 238.5 235.8 189.7 190.8
Xylem (N=30) 362 e 271 e
TABLE 3

Analysis of variance of differences in the dimensions of stemsstructures between growth sites and between
stem levels for D. orthacanthos

Structure or tissue Site / level
between sites
Parenchyma cell

between level

between sites
Vascular bundles
between level

between sites

Fiber
between level
between sites
Sclerenchyma
between level
between sites
Metaxylem
between level
between sites
Xylem

between level

Value of f (radial/ Longitudinal) P>0.05
719.7 7413 0.0001
10.6 10.6 0.0001
719.7 741.3 0.0001
10.6 10.6 0.0001
22.24 36.4 0.0001
6.35 29.01 0.0001
22.24 36.4 0.0001
6.35 29.01 0.0001
725.4 7413 0.0001
10.68 10.6 0.0001
346.9 X 0.0001
11.98 X 0.0001
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Undisturbed site

Disturbed site

Apical

Medium

Basal

Fig. 3. SEM (JEOL JSM-6360 LV; X 85, 200 um.) images show vascular bundles in transversal cuts of the stems of D.

orthacanthos in different levels from the 1) disturbed and 2) undisturbed sites; a) apical, b) medium, and c) basal. The
amount of vascular bundles per view is larger in the stems from undisturbed site.
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TABLE 4
Tukey Test for the dimensions of stem structures between D. orthacanthos growth sites

S Longitudinal
. . Radial diameter .
Structure or tissue Site diameter Tukey group
average
average

Disturbed 57.7 46.6 A
Parenchyma cell

Undisturbed 54.0 423 B

Disturbed 623.7 445.2 A
Vascular bundles

Undisturbed 448.6 334.1 B

Disturbed 18 134 A
Fiber

Undisturbed 16.4 11.7 B

Disturbed 365.2 61.1 A
Sclerenchyma

Undisturbed 272.4 35.8 B

Disturbed 238.5 235.8 A
Metaxylem

Undisturbed 189.7 190.8 B

Disturbed 362 X A
Xylem

Undisturbed 271 X B

TABLE 5 Weiner and Liese 1990, 1993, Tomlinson and

Amount of structures and tissue by unit of area
(2.54 x 10* um) by study site

Site
Structure
Disturbed site Undisturbed site

Parenchyma cell 548.9 541.9
Vascular bundles 3.9 7.2

Fiber 93.2 52.9
Protoxylem 242 32.7
Metaxylem 4.5 7.6

abundant, although smaller in size, for the
undisturbed site stems than for those from the
disturbed site stems.

DISCUSSION

The tissue distribution in the D. ortha-
canthos stem cross-sections was similar to
that described for other palm species (Rich
1986, Tomlinson 1990, Liese and Weiner 1989,

Zimmermann 2003). There is a peripheral zone
formed by the epidermis and a sub epidermis
(Tomlinson 1990) followed by an interior zone
consisting of a peripheral area or “cortex” in
which the vascular tissue was densely concen-
trated, smaller in size and highly lignified. The
central cylinder consisted of vascular bundles
embedded in parenchymatous tissue, and these
bundles gradually increased in size but their
number per unit area decreased towards the
center of the cylinder.

The vascular bundle structure of stems
from both collection sites was similar, and their
components had the same structural pattern: the
location of the protoxylem and metaxylem, the
same arrangement of the phloem like a bunch
surrounded by the semicircular sclerenchyma
sheath, formed of fibers. The parenchyma in
stems from both sites was Type C in the Weiner
and Liese (1990) classification scheme.

There were a number of differences
between stems samples from the undisturbed
and disturbed site. The vascular bundle and
fundamental parenchyma sizes were larger for
the disturbed site stems than those from the
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TABLE 6
Analysis of variance of the differences in the amount of stem structures and tissues, by unit area,
between growth sites and between stem height levels of D. orthacanthos

Value of f radial

Structure or tissue Site / level . P>0.05
diameter

between sites 0.35 0.5534 n.s.
Parenchyma cell

between level 27.58 0.0001

between sites 214.19 0.0001
Vascular bundles complete

between level 3.08 0.0482

between sites 143.2 0.0001
Number of fiber / bundles of sclerenchyma

between level 1.61 0.2023 n.s

between sites 52.25 0.0001
Protoxylem

between level 48.29 0.0001

between sites 122.45 0.0001
Metaxylem

between level 5.05 0.0073

TABLE 7
Results of Tukey Test for amount of stem structures and tissues by unit area between growth sites and between
stem height levels of D. orthacanthos

Structure or tissue Site / level Average Tukey group

Disturbed 548.9 A
Parenchyma cell

undisturbed 541.9 B

disturbed 3.9 B
Vascular bundles complete

Undisturbed 7.2 A

Disturbed 93.2 A
Number of fiber / bundles of sclerenchyma

Undisturbed 529 B

Disturbed 93.2 A
Protoxylem

Undisturbed 52.9 B

Disturbed 4.5 B
Metaxylem

Undisturbed 7.6 A

undisturbed site stems suggesting an environ-
mental effect of a parameters such as the light
regime on the D. orthacanthos ramet develop-
ment; measurements of the mean PAR for the
undisturbed site resulted in an average value
of 259.1 pMol m?s™! while for the disturbed
site is 320.4 pMol m2s"!. The vascular bundle
size was also smaller and the bundles more
abundant in undisturbed site stems (7.2 bundles

944

per view field) than in disturbed site stems (3.9
bundles per view field) as shown in Fig. 3 and
4. As a result, stems from the undisturbed site
had a more homogeneous distribution, which
are more resistant to biomechanical flexion
(live stems) and breaks less easily of the tree
branches the D. orthacanthos (Table 8 ).

To corroborate this assumption, the aver-
age of the flexural and compressive strength
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TABLE 8
Mechanical and biomechanical properties of stem of D. orthacanthos between growth sites

Mechanical and biomechanical properties (Kg/cm?)

Compression mechanic
ompression biomechanic
Flexion mechanic

Flexion biomechanic

for both mechanical (harvested and processed
stems) and biomechanical (with alive stems)
were performed, showing a significant differ-
ence between the samples from both sites.

The biomechanical flexural strength was
higher for the stems from the undisturbed
place, attributed to a larger density of vascular
bundles, (Table 6). These results explain the
empirical observations from the artisans that
were mentioned above. However after some
treatments of drying and boiling of the stems,
the flexural strength (mechanical) is higher for
the stems from the disturbed place. This can be
explained partially by the structural changes
during the treatments carried out on the materi-
als (Quiroz et al., in prep.).

The compressive strength (biomechanical
test) was higher for the stems from the dis-
turbed place, and this is considered a result of a
higher density of parenchyma cells. As shown
in table 6, the parenchyma possesses high water
content, which contributes to the biomechani-
cal properties of organisms (Niklas 1992). The
results of compression tests (mechanical tests)
were similar to the results obtained for the com-
pression tests (biomechanical tests). During the
drying process and the thermal treatment, the
water of the cells is substituted by oil, which
contributes partially with the mechanical prop-
erties (Silitonga 1989).

The dimensions of the vascular bundles
were significantly different between the stems
from the two sites, with the bundles generally
being larger for those from the disturbed site
stems (Tables 2, 3, 5 and 6). This highlights
the close relationship between microclimatic
conditions such as temperature, humidity, and

Undisturbed site Disturbed site

0.0147 0.0337
0.0462 0.1377
1.2176 1.3187
1.2525 1.1010

PAR (Table 1) at growth sites and the anatomi-
cal characteristics. The former determine the
size and number of structures and/or tissues
per unit area, and consequently define the stem
mechanical properties.

The vascular bundles have diverse func-
tions: the xylem transports water and nutrients
as well as contributing to the mechanical sup-
port; the parenchyma mitigates external pres-
sures with mechanical properties that depend
on its dimensions and water content (Ewer et
al. 1989, Niklas 1992, Zimmerman et al. 1995);
and the sclerenchyma is vital to resist twisting,
high pressure and stretching. This suggests
that the more abundant vascular bundles in the
undisturbed site stems allow for greater flex-
ibility and strength. These functions depend
on the amount of bundles per unit area and
their distribution, as well as wall thickness and
lumen diameter of the tissues (xylem, protoxy-
lem and sclerenchyma) (Rich 1986, Orellana
et al. 1999).

The metaxylem diameters observed in this
study (238.5 um for disturbed site stems; 189.7
um for undisturbed site stems) differed from
those reported by Tomlinson and Zimmermann
(2003). These authors reported metaxylem
diameters of 39 um in the periphery, 98 wm in
the subperiphery, 127 um in the pericentral and
155 wm in the central all in botanical garden
specimens: D. orthacanthos from Cayenne,
French Guyana; D. chinantlensis from Fairchild
Tropical Garden, Florida; and D. prunifera
from Hawaii (the latter two are D. orthacanthos
synonyms, as mentioned in Henderson et al.
1995). However, the diameters reported here
are similar to the 280 um diameters described
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Undisturbed site

Apical

Medium

Basal

Disturbed site

Fig. 4. SEM (JEOL JSM-6360 LV; X 250, 100 um.) show a detail of a single vascular bundle in transversal cuts of the
stems of D. orthacanthos in different levels from the 1) disturbed and 2) undisturbed sites; a) apical, b) medium, and

c) basal.

by Klotz (1978) for climbing palms (including
D. orthacanthos). The differences between D.
orthacanthos and the analogous palms may be
due to differences in the growth conditions, as
it occurred in the present study, but the size of

radial diameter and the longitudinal direction,
as well as the number of anatomical structures
per field view in D. orthacanthos may also be
explained by differences among site variations
in the microclimatic conditions.
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Although, as stated by Tomlinson and
Zimmerman (2003), D. orthacanthos stems
cannot be used commercially in the same way
as Asian rattans because the parenchyma in the
stems maintains a thin, unlignified wall and
this may be closely linked to growth environ-
ment. Therefore, it is quite possible that D.
orthacanthos specimens exist with a thicker
parenchyma cell walls and that lignification
increases with age, as Rich (1986) mentioned
for other palm species.

The anatomical structures of the D. ortha-
canthos stems studied here exhibited significant
variation in response to the growth conditions.
Plants from the undisturbed site, a shady envi-
ronment, must assign more resources to the
production of support and elongation structures
to reach the higher canopy and access the light
they need to produce reproduction structures. At
the disturbed site, in contrast, the plants assign
their resources to increasing stem diameter, as
indicated by the size of the parenchyma cells.
Therefore, selection of D. orthacanthos plants
for different applications is limited by their
environmental conditions since these determine
anatomical structure tissue dimensions.

Based on our results we can conclude the
following:

1. The central cylinders of the disturbed site
plants were generally larger in diameter
as a result of their larger vascular bundles
(metaxylem, protoxylem and fiber sheath)
and parenchyma. However, these plants
had fewer vascular bundle units per unit
area than the undisturbed site plants.

2. The higher vascular bundle density and
quantity per unit area in the undisturbed
site plants made them more flexible and
resistant than those from the disturbed site,
which were more rigid and brittle.

3. The quantity of vascular bundles per unit
area in the stem either increases or decreas-
es its strength. This affects an individual
plant’s probability of survival because if
the branch breaks it would lose the oppor-
tunity to reach the canopy and eventu-
ally reproduce. The results confirm that

changes in the operational environment
(sensu Salisbury and Ross 1994) generate
anatomical phenotypical responses that
determine the mechanical characteristics
of vegetal tissue.
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RESUMEN

Desmoncus orthacanthos es una palmera trepadora
neotropical que puede, potencialmente, utilizarse en usos
similares a los del ratan. El género Desmoncus (subfa-
milia Arecoideae, subtribu Bactridinae) se distribuye en
América desde Veracruz, Mexico, hasta Brasil y Bolivia.
Esta especie posee caracteristicas anatomicas que no han
sido ampliamente estudiadas pero observaciones hechas
por artesanos centroamericanos sugieren que los tallos de
sitios no perturbados por actividades humanas presentan
mayor resistencia al doblado y menos tallos fracturados en
el manejo. Las muestras de tallos fueron recolectadas de
individuos que crecen en un sitio conservado y uno pertur-
bado por actividades humanas, a tres alturas de la longitud
del tallo (basal, media y apical). Se recolectd una rama de
cada uno de cinco individuos (n=5) en ambos sitios. Cada
rama fue dividida en tres secciones: basal, desde el nivel
del suelo hasta los 0.5 m; medio, desde 0.5 a 5.0 m; y
apical, desde 5.0 a 10.0 m. Se midi6 la cantidad por unidad
de area y las dimensiones o tamaio (i.e. didmetro radial y
diametro perpendicular) de paquetes vasculares, células de
parénquima y fibras. La cantidad de paquetes vasculares
fue mayor en los tallos del sitio conservado, la cantidad de
células de parénquima fue diferente entre sitios y la canti-
dad de fibras fue mayor en los tallos del sitio perturbado
por actividades humanas. Estas caracteristicas muestran
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cierta relacion con los resultados mecanicos en otro estudio
de los autores, los cuales confirman parcialmente las obser-
vaciones de los artesanos, lo que puede estar estrechamente
relacionado con las caracteristicas microclimaticas de los
sitios de crecimiento.

Palabras clave: Desmoncus orthacanthos, anatomia del
tallo, palmas trepadoras, condiciones de crecimiento.
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