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Abstract: The Amazon region is one of the most diverse areas in the world. Research on high tropical forest
diversity brings up relevant contributions to understand the mechanisms that result and support such diversity. In
the present study we describe the species composition and diversity of 15 one-ha plots in the Amazonian ferra
firme dense forest in Brazil, and compare the floristic similarity of these plots with other nine one-ha plots. The
15 plots studied were randomly selected from permanent plots at the Embrapa Experimental site, Amazonas
State in 2005. The diversity was analysed by using species richness and Shannon’s index, and by applying the
Sorensen’s index for similarity and unweighted pair-group average (UPGMA) as clustering method. Mantel test
was performed to study whether the differences in species composition between sites could be explained by the
geographic distance between them. Overall, we identified 8 771 individuals, 264 species and 51 plant fami-
lies. Most of the species were concentrated in few families and few had large number of individuals. Families
presenting the highest species richness were Fabaceae (Faboideae: 22spp., Mimosoideae: 22spp.), Sapotaceae:
22spp., Lecythidaceae: 15 and Lauraceae: 13. Burseraceae had the largest number of individuals with 11.8% of
the total. The ten most abundant species were: Protium hebetatum (1 037 individuals), Eschweilera coriacea
(471), Licania oblongifolia (310), Pouteria minima (293), Ocotea cernua (258), Scleronema micranthum (197),
Eschweilera collina (176), Licania apelata (172), Naucleopsis caloneura (170) and Psidium araca (152), which
represented 36.5% of all individuals. Approximately 49% of species had up to ten individuals and 13% appeared
only once in all sampled plots, showing a large occurrence of rare species. Our study area is on a forest present-
ing a high tree species diversity with Shannon’s diversity index of 4.49. The dendrogram showed two groups
of plots with low similarity between them (less than 0.25), and the closer the plots were one to another, more
similar in species composition (Mantel R=0.3627, p<0.01). The 15 plots in our study area share more than 50%
of their species composition and represent the group of plots that have the shortest distance between each other.
Overall, our results highlight the high local and regional heterogeneity of environments in ferra firme forests,
and the high occurrence of rare species, which should be considered in management and conservation programs
in the Amazon rainforest, in order to maintain its structure on the long run. Rev. Biol. Trop. 59 (4): 1927-1938.
Epub 2011 December 01.
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Brazil holds approximately one third of
the remaining world’s tropical forests being
one of the most important biodiversity areas
(PAS 2008), and with the most complex natural
environments on Earth. In the Amazon region
several landscapes are formed by a mosaic of
areas with variable occurrence of plant spe-
cies per environment (Pitman et al. 2001), and
where the differences in tree species distribu-
tion can be attributed to habitat peculiarities
and/or species’ preferences. Under this context,
there has been a rising interest among scientists
and societies around the world, especially in
what concerns biodiversity loss due to defores-
tation, regional and global climate changes, and
to how species and communities behave when
under such changes (Houghton et al. 2000).

The Brazilian Amazon region occupies
over half of all Brazilian territory and approxi-
mately 65% of its vegetation cover is classified
as terra firme forests, which is characterized
by high tree species diversity, presenting a low
number of individuals, high floristic dissimilar-
ity among adjacent plots, with large variation
in floristic similarity (10-36%) (Prance et al.
1976, Ferreira & Prance 1998, Lima Filho et
al. 2001, ter Steege et al. 2006, Oliveira et al.
2008). Therefore, several environmental condi-
tions and geographical distances among areas
at different scales may play an important role in
floristic variations across the Amazon region.

Edaphic and climatic factors, such as pre-
cipitation and drought regimes are regarded
as important factors responsible for high plant
diversity in Amazon, resulting in high dis-
similarity between plant communities (Gentry
1988, Coronado et al. 2009), which in some
cases has also been associated to topographic
variations (Tuomisto & Ruokolainen 1997,
Poulsen et al. 2006, Coronado et al. 2009).
There is a gradient in floristic composition
that contrasts the Eastern and central regions
of the Amazon (Guiana shield and Brazil),
that are geologically older with poorer soils,
with Western areas where sediments from the
Andes result in more fertile soils (Quesada et
al. 2009).

The Amazonas State occupies a large area,
with approximately 1.5 million square kilome-
ters in extent and holds large heterogeneity in
natural ecosystems. Studies in terra firme for-
est near Manaus, Amazonas State, have found
trees with diameter =10cm, 239 species and
Shannon’s diversity index of 5.01, in one-ha
inventoried plots, revealing a high diversity in
such forests (Oliveira & Amaral 2004, Oliveira
et al. 2008). Thus, there is an increasing
demand for ecological studies, specially on the
floristic composition and its variation across
regions, which can back up actions for restora-
tion, conservation and management of natural
resources, that can prevent the extinction of
rare and low-abundant species, and could con-
tribute to the maintenance of the high diversity
of species and habitats in several areas around
this vast and complex Amazon region.

The aim of this paper is to describe and
analyse the floristic composition and diver-
sity in the large survey of 15 1-ha plots in
terra firme tropical rainforest at the Embrapa
Experimental site, in central Amazon, Manaus,
Amazonas State and to compare their floristic
composition with other nine plots spread over
the Amazonas State, by analysing the influence
of the geographical distance on the floris-
tic similarity between plots across Amazonas
State, Brazil.

MATERIALS AND METHODS

Study site: The study area is located in a
terra firme dense forest of Central Amazon, at
the Embrapa Experimental site, Central Ama-
zon, Manaus, Amazonas state, Brazil, with
a total area of 400ha. This was subdivided
into one-ha permanent plots, belonging to the
forest management project developed in the
Amazon region in Brazil. The climate is tropi-
cal, type “Am” (Koppen classification), with a
mean annual rainfall ranging from 1 355 to 2
839mm. The mean annual temperature ranges
from 25.6°C to 27.6°C, with relative humidity
from 84 to 90% (RADAM 1978). On a broad
scale, soils are fairly homogeneous throughout
the stands; heavy-textured dystrophic yellow
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latosol predominates, covered mainly by dense
forest with emergent trees (IBGE 1999), but
with a low degree of local variation in topo-
graphic and edaphic conditions. The upland
areas are plateaus formed by Tertiary sediments
that cover the largest portion of the Amazon
sedimentary basin, shaped into landforms dis-
sected in extensive interfluvial plateaus and
hills (Regis 1993).

Field sampling: Fifteen lha sized plots
were randomly chosen from the area of 400
in order to investigate the diversity, floristic
composition and similarity as compared to nine
other terra firme forests from the same Ama-
zonas state. The 15 plots measured 100x100m
and had their topographic position recorded as
top, slope and base (Fig. 1). Nine were com-
pletely positioned in the top position according
to topography; four presented a gradient in top
and slope; another one stands completely in
a base position and one was in the slope and
base. All trees =10cm dbh (diameter at breast

height) were tagged and botanically classi-
fied to species level, in the survey undertaken
in 2005 (Silva 2010). The botanical material
was identified (APGII system) by specialists
at the herbarium of the Instituto Nacional de
Pesquisas da Amazonia, Manaus, by experts
and specialized literature (Ribeiro et al. 1999).
The names were checked with the W3tropics
database from the Missouri Botanical Garden.

Twenty four plots, consisting of 15 from
our present study, called “EMB” plus the plot
number, together with nine plots coming from
different surveys in the Amazonas State, locat-
ed also in terra firme forests, were used for the
floristic similarity analysis (Table 1). All plots
inventoried were one-ha sized with dbh=10cm
trees. The nine plots species list was obtained
from published and unpublished surveys car-
ried out by INPA’s researchers. The coordinates
of all plots were defined by their centroid.

The floristic diversity was estimated by
the species richness and the Shannon-Wiener’s
index (Magurran 1988). The diversity and
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Fig. 1. Topographic position of 15 1ha sized plots at Embrapa Experimental site, Manaus, Amazonas state, Brazil.
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TABLE 1
Information source for inventories in lha plots with a minimum of 10cm DAP, carried out in state of Amazonas, Brazil

Site Lat.
EEST -2°35°53.77”
IPIR -2°58°09.8”
ITAP -2°33°30”
JURUA -6°36’°
ZFkm14 -2°35°32.2”
ZF2B -2°35°45”
ZF2p -2°35°45”
ZF2V -2°35°45”
ZFkm37 -2°26°22.6”
EMBI14 -2°31.99
EMBI15 -2°31.94°
EMB24 -2°32.52°
EMB39 -2°31.71°
EMB76 -2°31.85°
EMBI103 -2°32.53°
EMB106 -2°32.37
EMBI107 -2°32.31°
EMB144 -2°32.45°
EMB149 -2°32.18°
EMB150 -2°32.13°
EMB165 -2°32.39
EMB272 -2°31.96
EMB273 -2°3191°
EMB274 -2°31.85°

Long. Source
-60°02°52.69” (Matos 2006)
-59°54°18.0” (Matos 2006)

-58°23’ (Amaral et al. 2000)
-67°19°30” Not published-INPA/CPBO”
-60° 06’40 (Sposito et al. 2007)
-60°12°40” (Formiga 2004)
-60°12°40” (Oliveira et al. 2008)
-60°12°40” (Oliveira & Amaral 2004)

-59°47°48.5” (Sposito et al. 2007)
-60°0.25° This paper
-60°0.26’ This paper
-60°0.09’ This paper
-60°0.25° This paper
-60°0.11" This paper
-59°59.86° This paper
-59°59.9 This paper
-59°59.91° This paper
-59°59.77° This paper
-59°59.82° This paper
-59°59.83° This paper
-59°59.73° This paper
-59°59.53’ This paper
-59°59.54° This paper
-59°59.55° This paper

* INPA/CPBO (Instituto Nacional de Pesquisas da Amazonia/Coordenagdo de Pesquisas em Boténica).

floristic composition was analysed by using
Mata Nativa software (Cientec 2006). The
floristic similarity analysis was done by using
the Sorensen’s similarity index, and the Cluster
analysis was carried out with the unweighted
pair-group average (UPGMA) method (Leg-
endre & Legendre 1998). The PAST 1.94
software was used for these analyses (Ham-
mer et al. 2001). To measure the influence of
geographical distance on floristic composition
between the 24 sites, and within 15 EMB plots
and within the nine other plots alone, a Man-
tel test (r) (Fortin & Dale 2005) was applied.
The test was based on two matrixes; one of
geographical distance (Euclidean distance) and
another one of floristic distance between plots

(dissimilarity). A Permutation test was applied
for significance of the Mantel coefficients. The
Mantel test was performed using Passage 1
software (Rosenberg 2005).

RESULTS

A total of 8771 individuals distributed in
264 species and 51 families were identified
in 15 one-ha sized plots, at Embrapa Experi-
mental site. The eight families presenting the
highest species richness, in decreasing order
were: Fabaceae (Fabaceae-Faboideae (22spp.),
Fabaceae-Mimosoideae (22) and Fabaceae-
Caesalpinioideae (10)), Sapotaceae (22),
Lecythidaceae (15), Lauraceae (13), Moraceae
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(11), Euphorbiaceae (11), Annonaceae (10) and
Chrysobalanaceae (9) (Fig. 2.A). Fabaceae,
Sapotaceae and Lecythidaceae families con-
tributed with 34% of the species richness at the
sampled plots. The five families with the larg-
est number of individuals were: Burseraceae,
Sapotaceae, Lecythidaceae, Chrysobalanaceae
and Moraceae, amounting to 46% of all indi-
viduals, Fig. 2.B.

Out of 264 species recorded, the ten most
abundant were: Protium hebetatum Daly (1 037

A

Burseraceae
Chrysobalanaceae
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Moraceae
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individuals), Eschweilera coriacea (DC.) S.A.
Mori (471), Licania oblongifolia Standl. (310),
Pouteria minima T.D.Penn. (293), Ocotea cer-
nua (Nees) Mez s.1. (258), Scleronema micran-
thum Ducke (197), Eschweilera collina Eyma
(176), Licania apelata (E.Mey.) Fritsch (172),
Naucleopsis caloneura (Huber) Ducke (170)
and Psidium araca Raddi (152) (Fig. 3). These
species represent 36.5% of the total number of
individuals, and only Protium hebetatum, Burs-
eraceae had 11.8% of the relative abundance.
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Fig. 2. (A) Families with more number of species; (B) Families with more number of individuals identified at 15 1ha sized
plots at Embrapa Experimental site, Manaus, Amazonas state, Brazil.
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Fig. 3. Species ranked by the number of individuals, highlighting the most abundant ones among Pisidium araca and
Protium hebetatum at Embrapa Experimental site, Manaus, Amazonas state, Brazil.
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The number of individuals per plot ranged TABLE 2
from 495 to 682, with SD equal to 564 Abundance.and diversity measures at each. sampled
(Table 2), showing a great variability in the plOltv}:r::jSE;nzziif:gf;??;:;isllte’
abundance of species measured in all the 15 ' '

plots of the study area. Figure 4 shows the Plots N S H A
species distribution by class of number of 14 538 126 422 51.20
individuals within each sampled plot. Thirty- 15 519 122 4.19 4967
four species (13%) appeared only once when o4 508 109 3.99 44.09
we summed the abundances over all 15 plots, 39 583 121 414 46.32
showing the large occurrence of rare species. 76 620 129 421 48.86
Plots 39 and 165 had no occurrence of species 103 530 107 3.9 38.84
with only one individual. 106 495 112 407 44 43
The Shannon-Wiener’s diversity index 107 626 128 42 4928
varied between 3.8 and 4.22 among the 15 144 607 104 38 3560
plots (Table 2). 149 628 118 3.87 42.96
Our floristic similarity comparison 150 632 140 426 52.83
between the 15 sampled plots used in this paper 165 649 101 3.99 33.03
and the other nine plots (Table 1), all ferra 72 571 105 3.99 3726
firme tropical rainforests is presented in Fig. 73 560 108 3.97 3926
5. We can see two major groups formed by our 274 635 114 3.92 39.45

15 plots identified as “EMB” (group-1) and the
other plots, (group-2), but for the “ZF2B” and N=total number of individuals; S=number of species;
“JURUA” plots that were different from the  H’=Shannon-Wiener index; o=Fisher’s alpha.

two groups. The two groups shared low species

percentages of about 25%. The 15 “EMB” plots

group had higher values of similarity (higher = had approximately half of the plots (5) group-
than 60%) compared to the other group, which ing in a level close to 40 percent.
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Fig. 4. Occurrence of species by class of number of individuals at each inventoried plots, summed in all 15 plots at the
Embrapa Experimental site, Manaus, Amazonas state, Brazil.
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Fig. 5. Dendrogram of 24 1-ha sized plots in tropical rainforests in the state of Amazonas, Brazil, using Sorensen’s similarity
index, clustered by the unweighted pair-group average (UPGMA) method. The numbers (1) and (2) represent two major
groups and numbers in the branches stand for the plots identification.

For the 15 EMB plots the distances
between pair of plots varied from a minimum
of 100m to a maximum of 1 657m (from
“EMB39” to “EMB103” plot). The other nine
plots had larger distances between pairs, vary-
ing from a minimum of 100m to a maximum of
918km (from “JURUA” to “ITAP” plots). The
Mantel test, carried out to study the association
between differences in species composition and
geographic distances among plots, showed pos-
itive and significant correlation when all sites
were analysed (Fig. 6, R=0.3627, p<0.01). For
our 15 EMB plots we also found a significant
correlation (R=0.4012, p<0.001). However, the
nine plots used to compare with our 15plots,
showed no significant correlation between flo-
ristic similarity and geographical distances,
when analysed alone (R=0.3049, p>0.05).

DISCUSSION

Floristic composition and diversity:
Alike many studies carried out in Amazonian

Rev. Biol. Trop. (Int. J. Trop. Biol. ISSN-0034-7744) Vol. 59 (4): 1927-1938, December 2011

terra firme forests, our study area had most
species concentrated in few families. Also, the
larger number of individuals was concentrated
in a small number of species just as found in
other papers (Rankin-de-Merona 1987, Phil-
lips et al. 1994, Milliken 1998, Amaral et al.
2000, ter Steege 2000, Lima Filho et al. 2001,
Oliveira & Amaral 2004, Oliveira et al. 2008).
The ten most abundant species had 36.5% of
the total number of individuals identified and
were found along the 15 sampled plots, with
100% of frequency. Besides, the families with
the highest species richness were not the ones
which had the largest number of individuals
(Amaral et al. 2000). Burseraceae with low
species richness, not included amongst the
families presenting the highest species richness
had the largest number of individuals. How-
ever, we found other studies showing that there
might be a relation between richness and abun-
dance in families (Tello 1995, Oliveira et al.
2008). The predominance of families in ferra
firme tropical rainforests in central Amazonian,
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Fig. 6. Floristic similarity (Sorensen index) between pairs of plots over geographical distances.

such as Sapotaceae, Lecythidaceae and Burs-
eraceae (Oliveira & Amaral 2005, Oliveira et
al. 2008, Coronado et al. 2009) and also in the
present study, is noteworthy. This information
has been helpful in dynamic studies aiming to
measure the changes in composition and struc-
ture in forest communities by several sources
of changes.

It is also important to highlight the occur-
rence of 36% of the species having up to
five individuals considering all 15 sampled
plots. The occurrence of rare species has been
recorded by several studies (Prance et al. 1976,
Oliveira & Amaral 2004, 2005, Caiafa er al.
2009). Hubbell er al. (2001) cited that one
possible reason for the rarity in tropical forests
may be that rare tree species suffer stronger
density-dependent effects than common spe-
cies do, resulting in a low number of individu-
als. Also, in the presence of a resource gradient,
species can evolve in order to occupy different
positions in these gradients, resulting in varia-
tions on the abundance distribution (Comita et
al. 2007, Alves & Miranda 2008). In the pres-
ent paper, we saw some degree of variability
amongst plots, specially when we analysed the
species distribution by their classes of number
of individuals, especially when we compared
plots 150, 24, 103 and 165 to the other ones,

in small abundance classes. These plots show
local variability in topography, which may
have contributed to the large occurrence of
rare species due to environmental heterogene-
ity and possible species’ adaptation to such
variability. Future studies could confirm these
statements, since they were not considered
in the present study.

The Shannon-Wiener’s diversity index
registered for Amazonian forests generally
ranges from 3.83 to 5.85, which are considered
high values (Knight 1975, Oliveira & Mori
1999). Our value for the whole area was of 4.49
within the range of high diverse forest. From
the previous knowledge of the study area we
perceived a gradient of diversity in decreasing
order, ranging from the clayey plots (150, 14,
15, 76) to the sandy ones (24, 106, 272, 273,
274). Edaphic heterogeneity seems to play an
important role in the maintenance of the high
diversity in tropical forests with tree species
distribution influenced by soil characteristics
(Torres et al. 1997, Tuomisto & Ruokolainen
1997, Clark 2002, Martins et al. 2003, Ruoko-
lainen et al. 2007, Pinto et al. 2008).

Floristic similarity: This condition was
compared in all the 24 locations showing
mainly two groups of plots. Overall, our 15
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“EMB” plots shared more than 0.6 of their
species, while the comparison within group-1,
revealed that some plots are grouped by their
geographical proximity, and where closer plots
shared more species with more than 0.7, such
as plots14-76 and 103-144, which were all at
the highest position according to the topog-
raphy. Our plots showed higher values when
compared with Oliveira & Amaral (2004), who
found values for Sorensen’s index that ranged
from 0.28 to 0.36 among 20 plots in terra firme
forests near Manaus (with maximum distance
of 200m from each other), but falls in the range
of findings by Gama et al. 2005 and Coronado
et al. (2009), who also found high similarity
values. This fact was ratified by the Mantel
test, which showed a significant positive cor-
relation between geographical distances and
species composition, i.e., the shorter the geo-
graphical distance, the more similar the plots
were. However, some EMB plots seem to be
clustered regardless of their proximity and of
their topographic position, such as plots 15-24.
Other factors might influence such cluster,
which need to be investigated in future studies.

It seems that the environmental heteroge-
neity and distance played effect in separating
plots, which could be observed for the “ZF2B”
and “JURUA” plots, once the former plot is
located at the base position in the topography
and the “JURUA” is the farthest plot located
in other watershed, probably having different
features when compared to the others. Despite
the positive correlation between geographical
distance and species composition, the Mantel
coefficient was not significant. Through the
dendrogram analysis, we could better see the
tendency of adjacent plots sharing more spe-
cies, like the plots ZF2P and ZF2V, which are
close to each other (100m apart).

When all the 24 plots were included in the
Mantel test, a positive and significant correla-
tion was found (R=0.3627, p< 0.01), showing
that plots near one another tend to be more
similar in species composition, and on the
other hand, distant plots tend to be less similar.
Malheiros et al. (2009) when comparing plots
from forests in the Amazon region found that

the closer to one another, the more similar they
were to each other in species composition. The
local heterogeneity could explain the low simi-
larity within group-2 and between both groups,
although these values could be considered
high values for Amazon region (Coronado et
al. 2009). It is expected that environmentally
similar sites tend to have similar floristic com-
positions, whereas environmentally different
ones have different composition (Barrantes &
Sandoval 2009). Also, biological factors such
as species dispersal and competitive abilities,
herbivory, and so on, have been considered
to affect the diversity in forest communities,
generating several trends in alpha-diversity,
which need to be better understood (Tuomisto
& Ruokolainen 2005).

In addition, our study area shows high tree
diversity and calls our attention to the large
occurrence of low-abundance species across
the whole area and to the necessity of consider-
ing such rare species in management projects in
order to prevent local extinctions. Our results
fall in the range of the floristic composition
and diversity’s index for Amazon terra firme
forests, and the comparison between our 15
plots in the present study and other nine in the
Amazonas state, showed that the closer to one
another the plots the more similar they are in
species composition. Also, we point out that
the mosaic of environments in the Amazon
terra firme forests, with regional and local
variations, coupled with the biological pro-
cesses, may be responsible for the low similar-
ity observed between some plots compared in
this study, showing once more the importance
of studies that can keep such variability, help-
ing to understand the mechanisms that bring
about and maintain the high tree diversity in
tropical rainforests.
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RESUMEN

La region amazdnica es una de las mds diversas
dreas del mundo. Los estudios sobre la gran diversidad de
bosques tropicales generan contribuciones relevantes en
la comprension de los mecanismos que originan y apoyan
tal diversidad. En el presente estudio se describe la com-
posicién de las especies y la diversidad de 15 parcelas de
una hectdrea en el bosque denso amazonico terra firme en
Brasil, y compara la similitud floristica de estas parcelas
con otras nueve parcelas de una hectarea. Las 15 parcelas
estudiadas fueron seleccionadas al azar, en el 2005, de
parcelas permanentes en el sitio experimental de Embrapa,
Estado de Amazonas. La diversidad fue analizada utilizan-
do la riqueza de especies y el indice de Shannon, asi como
el indice de Similitud de Sorensen; y como método de
agrupacion se utilizé el promedio no ponderado por grupo
(UPGMA). La prueba de Mantel se llevé a cabo para estu-
diar si las diferencias en la composicién de especies entre
los sitios podrian ser explicadas por la distancia geogréfica
entre ellos. En general, se identificaron 8 771 individuos,
264 especies y 51 familias de plantas. La mayoria de las
especies se concentraron en pocas familias y pocas tenfan
un gran nimero de individuos. Las familias que presenta-
ron la mayor riqueza de especies fueron: Fabaceae (Faboi-
deae: 22spp, Mimosoideae: 22spp), Sapotaceae: 22spp,
Lecythidaceae: 15 y Lauraceae: 13. Burseraceae tuvo el
mayor nimero de individuos con un 11.8% del total. Las
diez especies mds abundantes fueron: Protium hebetatum
(1 037 individuos), Eschweilera coriacea (471), Licania
oblongifolia (310), Pouteria minima (293), Ocotea cernua
(258), Scleronema micranthum (197), Eschweilera collina
(176), Licania apelata (172), Naucleopsis caloneura (170)
y Psidium araca (152), que represent6 un 36.5% de todos
los individuos. Aproximadamente en el 49% de las espe-
cies se encontraron hasta diez individuos, mientras que
el 13% de las especies aparecié sélo una vez en todas las
parcelas de muestreo, lo que demuestra una alta presencia
de especies raras. La zona de estudio se encuentra en un
bosque con alta diversidad de especies de drboles, con un
indice de diversidad de Shannon de 4.49. El dendrograma
mostré dos grupos de parcelas con baja similitud entre
ellas (menos de 0.25), y entre mds cercanas las parcelas,
mads similares en composicion de especies fueron (Mantel
R=0.3627, p<0.01). Las 15 parcelas en nuestra drea de
estudio compartieron mds del 50% de su composicién de
especies y representaron el grupo de parcelas con la menor
distancia entre ellas. En general, nuestros resultados ponen
de manifiesto la alta heterogeneidad local y regional de los
ambientes de los bosques de ferra firme, y la gran concu-
rrencia de especies raras, lo cual debe ser considerado en
los planes de manejo y conservacion de la selva amazénica,
con el fin de mantener su estructura a largo plazo.

Palabras clave: composicion boscosa, Amazonia Central,
ecologia forestal, similitud floristica, diversidad, ferra
firme, bosque denso de tierras altas.
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