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ABSTRACT - Seasonally inundated native forest fragments (“ipucas”) located in natural landform depression
swales of the Araguaian Plain are currently under land use pressure. Their composition needs to be better
understood to guarantee their protection. This comparative study of fragments under different land use conditions
was carried out at Lago Verde Farm, Lagoa da Confusdo, Tocantins, Brazil. The location coordinates are UTM
643586 and 644060 East and 8792795 and 8799167 North. This study aimed to first analyze and compare
the floristic composition of two seasonally inundated forest fragments of approximately one hectare each.
The first is located in an intact (without human intervention) Gramineous-Woody Savanna region and the
second in a rice cultivation region. The floristic composition of both fragments was then compared to that
of other wetland forests located in the Northern, Central Western and Southeastern regions of Brazil.All the
floristic compositions are affected by seasonal flooding and soil water saturation. The floristic inventory
used a census method that sampled all trees and shrubs with perimeter at 1.30 m from soil (PAP) = 15cm;
665 individuals, 33 families and 49 species were recorded for the intact region and 807 individuals, 35 families
and 70 species for the altered region fragment. The values of H’ = 0.806 (Shannon-Weaver) and J = 3.44
nats /individual (equability) for the fragment in the region affected by rice cultivation are considered high
compared to the intact region fragment values (H’ = 0.761 and J = 2.97). Families contributing to floristic
richness in the altered region fragment were Fabaceae (9 species), Vochysiaceae (6) and Annonaceae (4). In
the intact region fragment, Fabaceae also presented the largest number of species (8) followed by Arecaceae,
Chrysobalanaceae and Vochysiaceae (3 each). When comparing the forests from various regions in Brazil,
floristic similarity was found to be small. Greater similarity was found when indices for the two Lagoa da
Confusdo fragments were compared to riparian forests located in the Federal District of Brasilia.
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COMPOSICAO FLORISTICA DE DUAS FLORESTAS INUNDAVEIS NA
PLANICIE DO ARAGUAIA, ESTADO DO TOCANTINS, BRASIL, E
COMPARACAO COM OUTRAS AREAS

RESUMO - Os fragmentos naturais de florestas inundaveis conhecidos como Ipucas localizam-se na planicie
do Araguaia, sob a forma de depressdes naturais, estando atualmente sob forte presséo antropica. Este estudo
foi desenvolvido na fazenda Lago Verde, Lagoa da Confusdo em Tocantins, entre as coordenadas UTM 643586
e 644060 leste e 8792795 e 8799167 norte. Os objetivos deste trabalho foram analisar e comparar a composi¢éo
floristica de dois fragmentos de florestas inundaveis de aproximadamente 1 ha cada, sendo um inserido
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em area de Savana Gramineo-Lenhosa sem intervengdo antrépica e outro em area de orizicultura, com outras
florestas também sob influéncia de inundacdes sazonais e, ou, saturacgédo hidrica do solo das Regifes Norte,
Centro-Oeste e Sudeste. O levantamento floristico foi realizado através do método de Censo, em que foram
amostrados todos os individuos arbustivo-arbéreos com perimetro a 1,30 m do solo (PAP) = 15 cm. Como
resultado, foram apresentados 807 individuos, 35 familias e 70 espécies na area antropizada e 665 individuos,
33 familias e 49 espécies na area preservada. Os valores de H” (Shannon-Weaver) e J (equabilidade) da
area que esta sob influéncia da orizicultura, 3,44 nats/individuo e 0,806, respectivamente, podem ser considerados
altos em relacao ao outro fragmento, onde os valores foram de 2,97 nats/individuo e 0,761. As familias
gue contribuiram para a riqueza floristica na floresta inundavel com intervengao antrépica foram Fabaceae
(9), Vochysiaceae (6) e Annonaceae (4). Na floresta inundavel em &rea preservada, Fabaceae também apresentou
maior rigueza, com oito espécies, seguidas de Arecaceae, Chrysobalanaceae e Vochysiaceae (3) cada. A similaridade
floristica foi baixa entre todas as florestas comparadas, porém maior semelhancga foi encontrada entre florestas

riparias do Distrito Federal e entre as duas florestas inundaveis deste estudo.

Palavras-chave: Florestas inundaveis, Ipucas e fragmentos florestais.

1. INTRODUCTION

The Brazilian cerrado occurs as a contiguous land
area covering the states of Goias and Tocantins, the
Federal District of Brasilia, and parts of the states of
Bahia, Maranh&o, Mato Grosso, Mato Grosso do Sul,
Minas Gerais, Piaui, Rondénia and Sao Paulo. In
noncontiguous areas, it also occurs in the northern
parts of Ceara, Pernambuco, Amapa, Amazonas, Para
and Roraima. It is also found as small “islands” in the
southern state of Parana (EITEN, 1994). Overall, the
Brazilian cerrado covers approximately 2 million km2
of Brazil and is surpassed only by the Amazon Forest
of approximately 3.5 million km2 (RATTER et al., 1997).

A comprehensive knowledge about the cerrado
floras is of fundamental importance to define
representative areas for this biome. Given the pressures
of rapidly expanding land use, this information should
help prioritize conservation projects and rational forest
management (FELFILI et al., 1993).

Atransition area between cerrado and the Amazon
forest dominates the Araguaia Plain between the states
of Tocantins and Mato Grosso. It periodically floods
during the rainy season, with inundation lasting from
four to five months. Bananal Island (EITEN,1985) is
the most representative region of this 600,000km? area.
Despite being a transition between two biomes, for
legal purposes this area has been included under the
heading of cerrado. This is according to the classification
system adopted by the Brazilian Institute for Geography
and Statistics - IBGE (VELOSO et al., 1991). It includes
Gramineous-Woody cerrado, Tree-Covered cerrado,
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Cerrado Parklands and Forested Cerrado. Although
these are the predominant landscape types, smaller
insular forest types also occur. These include gallery
forests and a plant community type of seasonally
inundated forest regionally known as “ipuca” or “impuca”
(EITEN, 1985).

Ipucas are restricted to well-defined floodplain
conditions in the state of Tocantins, occurring only
in natural depressions. Being lowlands, they are easily
inundated and retain water longer than the surrounding
landscape. As isolated fragments, they feature their
own peculiar structural and physiognomic floristics
compared to surrounding vegetation types. At the study
area the ipuca fragments occur within sub formations
of broad field physiognomies regionally called “varj6es”.
Eiten (1985) considers the varjao as belonging to a
type of Pantanal (Central Brazil swampland)
characterized by non-forested terrain and annually
submersed or subject to shallow flooding for four to
five months, usually from December until March or
April. The varjdes become very dry during the drought
season (June to September) and, in some places, occur
in termite hill-pocked fields called murundus.

The most important studies on Tocantins vegetation
of the few currently available are those by Rizzo (1981),
RADAMBRASIL (1981), Ratter (1987) and Mileski (1994).
Available publications and herbarium collections reveal
that very little is known about this state’s botany.
Therefore, our first objective was to make an inventory
of the floristics of two naturally occurring floodplain
forest fragments, an intact area without land use and
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the other one, an irrigated rice cultivation region. Both
are located in the Municipal District of Lagoa da Confuséo,
Tocantins. Both floristics were then compared to forests
under the influence of seasonal flooding or water
saturation (or both), found in Northern, Central Western
and Southeastern Brazil.

To find suitable comparisons, previous studies
were reviewed including research on swampland,
floodplain, and riparian forests. Similar to the study
area, these types are influenced by year-round or seasonal
presence of water in soil.

2. MATERIALAND METHODS
2.1. Study area

This study was carried out in the municipal district
of Lagoa da Confuséo, at a property locally known
as Lagoa Verde Farm. It lies between coordinates UTM:
643586 to 655060 East and 8792795 to 8799167 North
(MARTINS et al., 2002). The study area is near two
federally protected areas: Araguaia National Park and
Araguaia Indigenous Park, both in Tocantins. The average
altitude of this plain is 180 m, and the average annual
temperature is 24°C. The average annual precipitation
is 1700 mm, which mostly occurs from October to April.
According to Thornthwaite-Mather classification, the
climate of the area is type B2rA’a’: humid climate with
little or no water deficit. The soils of the area include
patches of gleisols (Brazilian soil type) underlying
the fragments of native seasonally inundated forests
and plintosols for the remaining area. These soils are
shallow and strongly affected by the water table
(SEPLAN/TO, 2002). Vegetation types found in this
area are cerrado, Riparian Forests, and fragments of
Seasonally Inundated Forests. Land use in this region
has been growing since the late 1960s and especially
during the 1970s and 1980s. Its level topography is
ideal for agricultural mechanization and cattle grazing.

2.2. Floristic inventory

Two one-hectare forest fragments were chosen
for the study. The first is located in an area of intact
Gramineous-Woody Cerrado, and the second is located
in an irrigated rice cultivation area. The two fragments
are very similar in terms of natural regeneration. Although
Gramineous-Woody cerrado surrounding the second
fragment was removed, the seasonally inundated
vegetation of the hectare itself was left intact. That
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has allowed this fragment to escape direct man-caused
disturbances such as fire and cattle grazing. Only
fragment borders had been affected by the surrounding
rice cultivation.

A plant census was performed in each fragment
by numerically marking and taxonomically identifying
all trees and shrubs with perimeter at 1.30m from soil
(PAP) = 15 cm. Botanical samples were identified by
comparing materials to herbarium collections located
at the Universidade Federal de Vigosa, Universidade
Nacional de Brasilia and Universidade Federa de Lavras.

The scientific names and respective authors were
confirmed and updated by bibliographic research
and by using the Missouri Botanical Garden website
(http://www.mobot.org/w3t/search/vast.html).The
classification system used was APG |1 (2003).

2.3. Soil description

To describe soils underlying the two selected
fragments, a sample composed of the upper surface
profile was collected within each fragment. Ten simple
samples were collected at 0 to 20 cm depth. Using
EMPRAPA (1979) methodology, the samples were
submitted to chemical and texture analyses at the Soil
Laboratory of the UFV.

2.4 Floristic analysis

To compare the two Lagoa da Confusao fragments
to wetland forests elsewhere in Brazil, 19 other floristic
studies were selected. They were chosen because all
include both floristic and phyto-sociological data. The
first step to analyze floristic similarity was to develop
a binary matrix listing presence or absence of all the
shrubby-woody species occurring in the selected studies.
The matrix also included results of the botanical census
conducted for the two Lagoa da Confusédo seasonally
inundated forests. This presence/absence matrix was
used to construct a Jaccard Index (MUELLER-DOMBOIS
and ELLENBERG 1974).

Grouping analysis (UPGMA) was used to analyze
floristic similarity among the 21 forests. Groups are
determined by using the arithmetic average of elements,
generating a dendrogram in which the values of ordinates
express similarity among the objects indicated by the
abscissas (SNEATH and SOKAL, 1973).
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To interpret the floristic diversity of the seasonally
inundated forests, the same indexes were used as
employed in the compared studies: Shannon diversity
index (H”) and Pielou index of uniformity (J°) (PIELOU,
1975). All analyses were accomplished using the program
FITOPAC (SHEPHERD, 1996).

3. RESULTSAND DISCUSSION
3.1. Soil analysis

The chemical and textural analyses for the two
fragment soils are presented in Table 1. Both soils are
dystrophic with high aluminum levels and low base
saturation. However, the forest fragment soil in the
irrigated rice region is, in agronomic terms, slightly
better than the soils underlying the intact region’s
fragment. The rice cultivation region fragment has higher
values of base saturation and pH in water. The difference
is slight and may be due to annual chemical fertilizing
and liming applied for more than a decade to the
surrounding rice cultivations. Considering that the
fragments lie within terrain depressions, it is likely
that substantial amounts of fertilizers and lime drain
into them at the end of the rainy season. The textural
analysis indicates that soils from the two fragments
vary from clay to clay loam.

3.2. Floristic composition

The combined inventories for the two forest
fragments totaled 1472 individuals, 43 families and 95
species. The rice cultivation region fragment had 807
individuals with 35 families, 57 genera and 70 species
and the intact region fragment had 665 individuals with
33 families, 44 genera and 49 species (one not identified)
(Table 2).

The families most contributing to floristic richness
in the altered region fragment were Fabaceae with 9
species (12.9%), Vochysiaceae with 6 species (8.6%),
Annonaceae with 4 species (5.7%), and Bignoniaceae,
Meliaceae, Myrtaceae, Sapindaceae and Malvaceae
with 3 species, each (4.3%). The families with highest
density were Vochysiaceae (104 individuals),
Chrysobalanaceae (90), Urticaceae (70) and Malpighiaceae
(66). The largest contribution for Vochysiaceae came
from species Qualea multiflor (71 individuals). Hirtella
recemosa contributed the most individuals (88) for
family Chrysobalanaceae, Cecropia pachystachya (70)
for Urticaceae, and Byrsonim intermedia (60) for
Malpighiaceae.
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Table 1 — Results from chemical and granulometric soil analyses
for two seasonally inundated forest fragments in
the Municipal District of Lagoa da Confusao, Tocantins,
Brazil. A: seasonally inundated forest in a rice-cultivated
region; B: seasonally inundated forest in intact (unaltered)
region. (SB: sum of exchangeable bases; t: effective
cation exchange capacity; T: cation exchange capacity
atpH 7.0; V: base saturation; m: aluminum saturation

Tabela 1 - Resultado das andlises quimicas e granulométricas

de solo dos dois fragmentos de florestas inundaveis
no municipio de Lagoa da Confuséo, Tocantins.
A: floresta inundavel em area antropizada; B: floresta
inundavel em area preservada (SB: soma de bases
trocaveis; t: capacidade de troca cationica efetiva;
T: capacidade de troca catidnica em pH 7; V:
saturacao por bases; e m: saturagao por Aluminio)

Parameter A B

P (mg.dms) 0.7 1.4
P-remaining (mg.l) 11.1 7.0
K* (mg.dm-3) 73 36
Ca** (cmol _.dm) 0.97 1.04
Mg** (cmol dm) 1.33 1.09
Al***(cmol dm3) 0.60 1.20
H*+Al*** (cmol_dm) 9.1 14.9
SB - sum of exchangeable 2.49 2.22
bases (cmol _.dm-)

t (cmol_dm) 3.09 3.42
T (cmol_.dm3) 11.59 17.12
V (%) 21.05 13.0
m (%) 19.4 35.1
pH (water) 5.59 4.24
Coarse sand (dag.kg?) 13 21
Fine sand (dag.kg™) 14 23
Silt (dag.kg™) 21 23
Clay (dag.kg?) 52 33
Textural class Clay Clay loam

As for the intact region fragment, the richest family
represented was also Fabaceae, with 8 species (16.3%
of total), followed by Arecaceae, Chrysobalanaceae
and Vochysiaceae, with 3 species each (6.1%). Five
families stood out in relation to the total of inventoried
individuals: Fabaceae (161), Ebenaceae (67), Annonaceae
(48), Rutaceae (44) and Clusiaceae (41). The prominence
of the family Fabaceae (161 individuals) was due mainly
to Sclerolobium paniculatum var. rubiginosum with138
individuals. Diospyros guianensi with 67 individuals
was the prominent species for Ebenaceae and for family
Clusiaceae Calophyllum brasiliense, with 41 individuals.
Several authors (FELFILI, 1994; SILVA JUNIOR, 1999;
NOBREGAetal., 2001; SILVAet al., 2002) cite Fabaceae
as the richest family found in vegetation formations
of Central Brazil. They attribute this to the family’s
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wide distribution range and ecological adaptability.
As for areas dominated by Atlantic Forest, Fabaceae
and Myrtaceae are also cited in most of the studies
(MORI etal., 1983; SILVAe NASCIMENTO, 2001;
MARTINS etal., 2002; PEIXOTO etal., 2004) as richest
in species.

As for the successional classification of the most
abundant species for the two fragments, Sclerolobium
paniculatum var. rubiginosum and Cecropia
pachystachya are considered pioneers and Calophyllum
brasiliens are considered late secondary. Byrsonima
intermedia and Qualea multiflora are heliophytes typical
of Brazilian cerrados.

Table 2 — Families and species identified in a floristic survey
at Lago Verde Farm, Lagoa da Confuséo in Tocantins,
Brazil. A: seasonally inundated forest in a rice cultivation
region; B: flooded forest in intact (unaltered) region
Tabela 2 — Familias e espécies identificadas no levantamento
floristico realizado na Fazenda Lago Verde, Lagoa
da Confuséo, TO. A: floresta inundavel em area
antropizada; B: floresta inundavel em area

preservada

Family/Species A B
ANACARDIACEAE

Myracrodruon urundeuva Allemao X

Tapirira obtusa (Benth.) D.J. Mitch. X X
ANNONACEAE

Duguetia furfuracea (A. St.-Hil.) Saff. X

Duguetia megalocarpa Maas X

Guatteria pubens (Mart.) X

R.E.Fr. det. J.E. Simonis

Xylopia aromatica (Lam.) Mart. X

Xilopia sericea A. St.-Hil. X
APOCYNACEAE

Aspidosperma subincanum Mart. X

Himatanthus lancifolius X

(Mull. Arg.) Woodson
AQUIFOLIACEAE

llex affinis Gardner X
ARECACEAE
Astrocaryum vulgare Mart. X X
Mauritiella armata (Mart.) Burret X
Syagrus cocoides Mart. X X
BIGNONIACEAE
Jacaranda brasiliana (Lam.) Pers. X
Tabebuia aurea (Silva Manso) X
Benth. & Hook. f. ex S. Moore
Tabebuia serratifolia (Vahl) G. Nicholson x X
Continued ...
Continua ...
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Of the 95 species sampled in the two fragments,
24 were common to both, 47 were exclusively found
in altered region fragment, and 24 were exclusive for
the intact region forest. Therefore, even though they
characterize the same physiognomic type and are under
similar hydrologic influences, the two forests present
clearly distinct floristics. At Uberlandia, Minas Gerais,
greater floristic richness was found in a human disturbed
vereda compared to an intact one. In this case, the
difference was attributed to the greater environmental
heterogeneity. This diversity was produced by
disturbances that had occurred in the otherwise uniform
environmental structure (GUIMARAES et al., 2002).

Table 2 — Cont.
Tabela 2 — Cont.

Family/Species A B

BORAGINACEAE

Cordia alliodora (Ruiz & Pav.) Oken X
BURSERACEAE

Protium heptaphyllum (Aubl.) Marchand

Protium grandifolium Engl. X
CANNABACEAE

Cannabaceae sp. X
CARYOCARACEAE

Caryocar villosum (Aubl.) Pers. X
CHRYSOBALANACEAE

Hirtella glandulosa Spreng. X X

Hirtella racemosa Lam. X

Licania apetala (E. Mey.) Fritsch X
CLUSIACEAE

Calophyllum brasiliense Cambess. X X
DILLENIACEAE

Curatella americana L. X X
EBENACEAE

Diospyros guianensis (Aubl.) Gurke X

Diospyros sericea A. DC. X
ELAEOCARPACEAE

Sloanea garckeana K. Schum. X
ERYTHROXYLACEAE

Erythroxylum anguifugum Mart. X X
EUPHORBIACEAE

Mabea occidentalis Benth. X

Maprounea guianensis Aubl. X
FABACEAE

Acosmium dasycarpum (Vogel) Yakovlev

Copaifera langsdorffii Desf.

Dipteryx alata Vogel

Hymenaea courbaril L.

Hymenaea stigonocarpa Mart. ex Hayne X

Continued ...
Continua ...

x

x
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Table 2 — Cont.
Tabela 2 — Cont.

Family/Species A Family/Species A B
FABACEAE MYRISTICACEAE
Lonchocarpus campestris Mart. ex Benth. Virola sebifera Aubl. X X
Machaerium opacum Vogel X MYRSINACEAE
Plathymenia reticulata Benth. X Cybianthus gardneri (A. DC.) G. Agostini X
Poecilanthe parviflora Benth. MYRTACEAE
Sclerolobium aureum (Tul.) Baill. X Calycorectes psidiiflorus (O. Berg) Sobral X
Sclerolobium paniculatum var. Calyptranthes concinna DC. X
rubiginosum (Mart. ex Tul.) Benth. MYRTACEAE
Senna spectabilis (DC.) H.S. Irwin & Barneby Eugenia florida DC. X
Swartzia apetala Raddi X Myrcia fallax (Rich.) DC. X
Swartzia macrostachya var. OCHNACEAE
macrostachya R.S. Cowan Ouratea castaneifolia (DC.) Engl. X X
ICACINACEAE OLACACEAE
Emmotum nitens (Benth.) Miers X Heisteria laxiflora Engl. X X
LACISTEMATACEAE PROTEACEAE
Lacistema hasslerianum Chodat Roupala montana Aubl. X X
LAMIACEAE RUBIACEAE
Aegiphila lhotskiana Cham. X Guettarda viburnoides Cham. & Schltdl. x X
Vitex polygama Cham. RUTAC_EAE o
LAURACEAE Galipea trifoliata Aubl. X
Nectandra gardneri Meisn. X Pilocarpus sp. Va.hl . X
Ocotea aciphylla (Nees) Mez % Zanthoxylum r_hmfo_llum Lam. X
LECYTHIDACEAE Zanthoxylum riedelianum Engl. X
Eschweilera ovata (Cambess.) Miers X SAPINDACEAE
LYTHRACEAE A“Ophylus edulis X
Lafoensia pacari A. St.-Hil. X (A. St.-Hil., Cambess. & A. Juss.) Radlk.
Physocalymma scaberrimum Pohl X Matayba elaesagnoides Radlk. X
MALPIGHIACEAE Matayba guianensis Aubl. X
Byrsonima indorum S. Moore X URTICACEAE
Byrsonima intermedia A. Juss. X Cecropia pachystachya Trécul X X
Byrsonima sp. VOCHYSIACEAE
MALVACEAE Callisthene fasciculata Mart. X
Apeiba tibourbou Aubl. X Qualea dichotoma (Mart.) Warm. X
Ceiba sp. X Qualea grandiflora Mart. X
MALVACEAFj . Qualea multiflora Mart. X X
Luehea dlvarlf:ata Mart. X Vochysia divergens Pohl X X
Luehea grandiflora Mart. X Vochysia pyramidalis Mart. X
MELASTOMATACEAE .
. . . Vochysia rufa Mart. X
Bellucia grossularioides (L.) Triana Unidentified x
MELIACEAE
Trichilia hirta L. X
Trichilia lepidota Mart. X DURIGAN et al. (2000) cites the occurrence of
Trichilia micrantha Benth. X some species being related to a disturbance history
MENISPERMACEAE _ or to some specificity of ciliary environments. This
Abuta grandifolia (Mart.) Sandwith leads to an uneven distribution with many individuals
MONIMIACEAE . . . . -
Siparuna glycycarpa (Ducke) « in some sites and few in others, buF notin avery restrictive
S. S. Renner & Hausher manner. Among the species cited by these authors
MORACEAE and also occurring in the two seasonally inundated
Sorocea guilleminiana Gaudich. Lagoa da Confuséo forests are Tapirira obtusa, Matayba
_____________ Continued ... elaeagnoides, Protium heptaphyllum, Cecropia
Continua ... pachystachya and Copaifera langsdorffii.
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The values of H” = 0,806 (Shannon-Weaver) and
J=3.44 nats/individual (equability) for the rice cultivation
region fragment are considered high compared to values
(H’=0.761 and J = 2.97) for the intact region fragment.
The greater diversity in species for the altered region
forest could also be attributed to improved soil fertility
caused by liming and chemical fertilizer applications
in adjoining rice fields.

3.3 Floristic similarity

Table 3 presents environmental and vegetative
characteristics as well as sampling methods used for
each selected study. The analysis of a similarity
dendrogram by group average (Figure 1) shows that
many groups were formed at a low level of similarity.
This indicates small floristic similarity among all areas.
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Despite this floristic heterogeneity, five groups could
be identified in the cluster analysis. The first group
(a2) differs from the rest (al), having the lowest jaccard
index. This group (a2) is composed of a seasonal
floodplain forest at Marchantaria Island in the lower
reach of the Solimdes-Amazonas River (R) and the
strip of higher floodplain forest located at Afua in Para
(K). What these two areas have in common is that they
both belong to the Amazon region. The outstanding
characteristic of the Amazon is high precipitation levels
(approximately 2,500 mm annually), and the fact that
both Amazon forests are periodically inundated
(floodplain forest — Table 3). The prominent species
in this group, Calophyllum brasiliense (Clusiaceae)
and Gustavia augusta (Lecythidaceae) are prone to
occupy wet areas (typically the Amazon situation).

b1, 31- I a2
di cl
0.1 c?
|
D.Z"_ dE
< 0.3 |
=
g0
bﬂ-‘ I].'q -1
— (0]
E & %
S 2
he)
5 g 0.6
8 =
8 o
=
0.8 -
0.9.]
1.0 .

Group 2

IJSTUOHGLAEDEFMNCF‘QI
Group 3| Group 4

K R

Group 5 Group 1

Figure 1 — Dendrogram displaying floristic similarity for ciliary, hydrophytic and seasonally inundated forests located in
Northern, Central Western and Southeastern regions in Brazil.
Figura 1 — Dendrograma de similaridade floristica entre florestas ciliares, higréfilas e inundaveis das Regides Norte, Centro-

Oeste e Sudeste.

R. Arvore, Vigosa-MG, v.32, n.1, p.129-141, 2008



MARTINS, S.V. et al.

136

o - - 0GTT-S20T W9 0ZedVD s101d Sty 98T dareseig (1002) & 18 ehBIqoN n
o - - - wo Gedvd sio|d - €et dqyel|iseig (0002) "Ie 10 sieloiN 1
o 9EYT  8'0209TT-870T WD GedvA  SdUBIPEND €8'€ 08 d4q/resapa oysia (666T) so1unc eAIS S
BAd - - - wo Gedvd sio|d - Ly IV/elelueydleln ap eyjl (566T) "Ie 12 abui> d
I - - 0S7T-08 - sejuelpend - 14 LIN/9u020d (966T) °Ie 18 O1BN-WLIEND 0
OIN - - 0ST-08 - sajuelpenQ - 1€ 1IN/9u0d0d (966T) ‘Ie 19 01BN-WLEND d
N - - - - siold - 0. d4Q@/oyuipeiqos (566T) "Ie 10 seurouz-eyew| o}
I4  009T-0S¥T6'¥Z 00£-00T - - - T1T "LIN/OYu11ed0D (T002) ®BWIT 8 UOWLIRN N
O 009T-0S¥T6'¥Z 00£-002 - - - 9¢ "LIN/OYu11e20D (T00Z) eWIT 8 UOWLIRIN W
‘] IN/SaeIewInS) sop
Nd 000Z-008T - 008 Wo GTedVO s101d ve'y Z.T epedeyd euoroeN anbied (666T) Oy[Id-BIIBAIIQ @ OIUId 1
BAd 00S¢  9¢ - WaSTedvdA siold 29'e 8L vdrenyv (2002) "Ie 19 rWED-SBIUSY M
o 0091 - 00TT W TESVD s101d 78'e /8 4qyelliselg (766T) 11y1e4 ¥
e - - - W 0TeSVO s101d 9G'T €z "LIN/9u020d (686T) BYUND 8 OUBWIOSEN |
4qQyeljiseig 304lI
N - - - woQTedvd - - oy ©0160]003 eAISSRY (686T) BINed @ JaBULIBH H
o TerT 962 0S9 W 6eSYO s101d 0g'y 68 "LIN/fgqeInd (686T) oy|14-eI13A10 9
&H TLET 02 099 W9 Gedvd snsua) Sv'e €€ ds/seutdwe)d (¥66T) "I 10 sauioL |
== | 28T 9'T¢ - wd 0TedVd siold 08'c S5 'dS /seurdwed (866T) ‘Ie 12 olelUOL 3
&H - 8T 04§ wd GTedVd snsus) - 6€ 'ds/ebune (266T) "Ie 18 sexsneueA| a
‘O /erenbesy
I TEI8T §'GZ  G¥e - sonsuol- - €C [euoroeN anbued (epezijenie 4n) (286T) Joned 2
E] 0S.T  ¥2 002 wd §T=dVvD snsuad 16'C 6V "OL/0gsnjuo) ep eobe] Apnis siy L g
I 0S.T 2 002 wd §T=dVO snsus) vy'e 1L "OL/0gsnyuoD ep eobe Apnis siyL \
(ww)  (0.)  (w)
Ee) VINd dwel |V uondID poulsIN H "dds uoneso orydesbos ‘Jod PI

sagdee) :D 8 ‘|ezeieque) :e) ‘olaig visalo|H g4 ‘eazieA e1salo|d 1BAd ‘8]BA B1Sa10|d (Ad ‘[aABpuUNU| BISAI0|- | ‘4Bl|1D Ble\

IDIN ‘ela8|eD ap e1salo|H 194 ‘Jeuoioeiaban ogdew.o) ap odil — 49 {enue eipsw oederndidoaid — YN {enue eipaw eanjesadwsa) — ‘dwal
‘epepnisa eale ep apnije — 1|y ‘uouueys ap adipul - ,H sa10adsa ap |e101 odswnu — dds ‘oyjeqgedl op v10UYIBR] — "1oY ‘oedealjiiuapl — 'pj|
10puas "BI11SII0|) speplIR|IWIS 3p asijeue eaed ‘0pnlsa 91Sau sepezi|iln seale 6T Sep wabelisowe ap 0pOIdW d Slejuaique sealls)ialoele) — ¢ elagel
sagderd ;D {Jezeldeqwed :e) 1Sal0)
puejdwems :g- {15240} pue|wonoq :BAH 15910} A3][eA (A4 ‘1Sa40) ule|dpooly 14 ‘1sa40) ueriedl (DA {15810} A1aj|eb (94 "uoielaban Jo adAl 4D
‘uoirendioald wNipaw [enuue A4 ‘e4njeladwial wnipaw [enuue "dwa] ‘eale palpnis ayl JO apniilje 1]V ‘Xapul s,uouueys :, H ‘saloads Jo Jagunu
|e101 :dds {9ouaiajal ApNis :Joy ‘uonedliIuapl :p| suoibal Jayl1o wouy SASAINS snolnald 6T pue Apnis S1Yl Ul paAaAins 1S414 S1Sa104 palepunul
Alleuoseas om) Buipnjoul SABAINS 15810} Uel|izelg Tz WOy Saolpul AlLejiwis asedwod 01 pasn poylaw Buljdwes pue so11s14819.1eyd [RIUSLLUOIIAUT — € 3|qel

R. Arvore, Vigosa-MG, v.32, n.1, p.129-141, 2008



Floristic composition of two wetland forests in ...

The second group (d1) is formed by strips of gallery
forest alongside the Gama stream course in Brasilia-
DF (J), the Monjolo gallery forest, located in the Brazilian
Institute of Geography and Statistics (IBGE)/DF
Ecological Reserve (S), the riparian Cabega-de-Veado
forest in the Botanical Garden of Brasilia DF (U), the
the ciliar forest Capaozinho Creek located at Sobradinho
DF (O), the Jardim River headwaters gallery forest (T),
the Roncador Branch riparian forest located at the
IBGE Ecological Reserve in Brasilia-DF (H), the valley
forest at Chapada dos Guimaraes National Park (Mato
Grosso State) (L), and the Paciéncia Creek gallery
forest at Cuiaba, Mato Grosso (G). A group subdivision
occurred between Mato Grosso forest areas (L, M)
and the Federal District (J, S, T, U, O, H). These areas
have in common a climate characterized by dry winters
and rainy summers. They also share the same general
geographic location, all lying within Central Brazil
Cerrado. If also observed in a more general context,
the H’ values for these areas could be considered high,
indicating a high species diversity for these areas (Table
3). The floristic richness of Central Brazil’s forests could
be in part attributed to strong contributions coming
from different vegetative typologies, especially from
the Amazon and Atlantic forests and even including
Caatinga. The great corridor formed by the Chaco,
an extended plain located between the Central Plain
of Brazil and the pre-Andean mountains (Walter, 1986)
and the Steppe Savanna (Caatinga) contributes to
the great floristic richness of this ecotonal region.

In this aspect, the floristic and structural profile of
avalley forest in Chapada dos Guimaraes National Park
(Mato Grosso) (L) presented just as strong ties to Amazon
as to Atlantic flora (sensu latu). This shows the transitional
character of the arboreal community. The major floristic
identity with these two environments could be related
to the different methods adopted and to the extraordinary
environmental heterogeneity at Chapada dos Guimaraes
(PINTO e OLIVEIRA-FILHO, 1999).

In group d1, Emmotum nitens (Icacinaceae) and
Virola sebifera (Myristicaceae) were found in all forests.
Matayba guianensis (Sapindaceae), Ouratea
castaneifolia (Ochnaceae), Copaifera langsdorffii
(Fabaceae), Maprounea guianensis (Euphorbiaceae),
Hirtella glandulosa (Chrysobalanaceae), Cecropia
pachystachya (Urticaceae) and Tapirira guianensis
(Anacardiaceae) occurred in seven of the eight areas
compared.
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The main objects of this study, the two seasonally
inundated forests in the Municipal District of Lagoa
da Confuséo-, Tocantins(A and B), one in an intact
region and the other in an altered region, form a third
group (d2). This is probably because of their geographic
proximity, signaling their common characteristics, typical
of natural fragments occurring in flood-susceptible
topographic depressions. Another important fact
observed was that even during a prolonged dry season,
the soils in these seasonally inundated forests were
still saturated, and the trees maintained their perennial
foliage appearance. This evidence suggests that soil
water availability is an important factor and certainly
influences the floristic resemblance between the two
natural fragments. Some of the species belonging to
the fragments are considered generalists because they
are found in both forests and cerrado. Examples are
Maprounea guianensis and Copaifera langsdorffii.
There are also species such as Vochysia pyramidalis
that are prone toward more humid soils with range
restricted to Central Brazil. Still others, such as
Calophyllum brasiliense and Cecropia pachystachya,
tend to occupy sites subject to long periods of flooding
IVANAUSKAS et al., 1997; OLIVEIRA-FILHO and
RATTER, 2000; LOBO and JOLY, 2000; MARTINS, 2001).
Therefore, it is evident that the water resource input
from streams or from rainfall — whatever floods these
natural fragments — is an important ecological factor.
Because of this water there are entire communities of
species adapted to wet conditions that feature their
own special structures and floristics. These provide
food and shelter for associated wildlife. Thus, further
studies must be carried out to investigate tolerance
mechanisms of species to flooding. Much needs to
be learned to adequately plan projects for recomposing
areas that have suffered human intervention. More
research is needed on surrounding riparian forests.

The two Lagoa da Confusdo fragments were found
to have Amazonian species such as Duguetia
megalocarpa, Caryocar villosum, Licania apetala,
Physocalymma scaberrimum and Bellucia
grassularioides. At the same time, Atlantic Forest species
were also present, including Poecilanthe parviflora,
along wih cerrado species, including Dyospyros sericea,
Erythroxylum anguifugum, Callisthene fasciculata,
Qualea grandiflora and Qualea multiflora. Also
identified were species that occur in two or three of
those biomas, including Xylopia aromatica, Himatanthus
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lancifolius, Tabebuia serratifolia, Protium heptaphyllum,
Maprounea guianensis, Hymenaea courbaril, Sorocea
guilleminiana, Ouratea castaneifolia, Zanthoxylum
rhoifolium, Allophyllus edulis, Matayba guianensis
and Apeiba tibourbou. This diverse biome representation
suggests that those seasonally inundated forest
environments fit into a floristic profile classified as
a transition zone (ecotone). Although this transition
profile has its own particular characteristics, it is
floristically more related to the group formed by gallery
forests of the Central-Western Region (d1).

The three swampland forests in the state of Sdo
Paulo (D, E and F) constitute an isolated group (c2).
This was expected because of their geographic proximity
and because they occupy areas with permanently
waterlogged soils. This complete saturation conditions
their floristic characteristic structures to be different
from the ciliary zone forests. This greater soil humidity
contributes to the selectiveness of species occurring
in this formation. This is observed in their low diversity
(Table 3) and is probably related to physiologic adaptability
for resisting water saturation (IVANAUSKAS et al.,
1997). Although they form a group isolated from the
rest of the compared forests, the similarity among these
three swampland forests was also small Such finding
was also reported by Paschoal and Cavassan (1999),
who compared these surveys with a Pelintra Creek
swampland forest in Agudos- Sdo Paulo. The authors
explained that these differences could be attributed
to varying levels of chemical elements and organic
matter detected in the study. Other influences causing
differences could be soil water saturation levels and
surface water drainage patterns.

The fifth group (b2) contains strips of caapdes
(M), seasonally inundated forests growing in swamplands
along the Rio das Mortes and Araguaia River in
Cocalinho-,Mato Grosso (N), the seasonally inundated
forest at the Araguaia National Park inTocantins(C),
the ciliary forest strip of Cuiaba River in Mato Grosso
(P), the ciliary forest stretch on the Bento Gomes River
in Mato Grosso(Q) and Cambarazal in the Poconé
swampland in Mato Grosso (I). Two common factors
standing out for this group are altitude (200 m average)
and annual rainfall (approximately 1600 mm) (Table 3).
Species that coincide in four of the six areas of this
group are Calophyllum brasiliense, Amaioua guianensis
and Vochysia divergens.
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The most prominent species for the most of the
compared forests in this study were Calophyllum
brasiliense with 16 (76.2%) occurrences in the 21 studies
surveyed. This is an arboreal species linked to soil
humidity conditions, and its range is from Central America
to the northern coast of Santa Catarina, Brazil (OLIVEIRA-
FILHO and RATTER, 2000). Other prominent species
were Cecropia pachystachya with 14 occurrences
(66.7%), Copaifera langsdorffii and Ouratea
castaneifolia with 11 occurrences (52.4%).

Comparing the results obtained for the seasonally
inundated forests with those of other forests under
direct hydrological influence shows that floristic
composition differences exist among riparian forests
in general (included in this group are gallery, ciliary
and riparian forests), seasonally inundated forests and
swampland forests. These differences result from the
environmental heterogeneity caused by the distinct
evolutions for different landscapes. These, in turn,
condition differentiated environmental factor
performances (IVANAUSKAS etal., 1997; SILVAJUNIOR
etal., 1998; RODRIGUES and NAVE, 2000; RODRIGUES
and SHEPHERD, 2000).

The floristic separation of the seasonally inundated
forests at Lagoa da Confuséo in Tocantins from the
other surveyed forests, and the presence of representative
cerrado species in the Amazonian Forest and swampland
forest biomes underlines the importance of conserving
such natural fragments. The presence of those fragments
in large, open landscapes, be they Gramineous-Woody
Cerrado or rice fields, should favor wildlife. Even though
occurring as islands, they still act as connecting links
between riparian forests and remainders of the Forested
Savanna, still abundant in the region.
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