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Abstract: The objective of this study was to characterize the floristic and phytosociological composition of
aquaticmacrophytes occurringon thenearshore and onfloatingmeadows ofalarge oxbowlakein the Pantanal
wetland, in order to identify the degree of similarity between these biological compartments. Therefore, we
sampled 100 plots of 0.5 x 0.5 m on floating meadows and 100 nearshore. We recorded 42 species, being 30
nearshore and 38 on floating meadows. The richness observed on floating meadows was little superior to the
recorded nearshore, and the similarity between the compartments was relatively high (Jaccard = 61.90). Four
species occurred exclusively nearshore, while 12 species were restricted to floating meadows. The outstanding
species for their frequency and a high percentage of cover nearshore were Ludwigia helminthorrhiza (Mart.)
H.Hara and Eichhornia azurea (Sw.) Kunth. On floating meadows, Cyperus blepharoleptos Steud. presented
the highestimportance value (61.3). The emergent and amphibious life forms were the most common in both
compartments. The similarity between both formations is an expected outcome, once the floating meadows
can develop from nearshore plants and contact them during displacements within the lake. We highlight the
high number of exclusive species recorded on floating meadows, which can be explained by environmental
(related to the interaction between species and environmental characteristics) or spatial factors (dispersal
capacity) that favor the colonization of the floating meadows by species absent nearshore.
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INTRODUCTION River (Harris et al. 2005). For being floodable, it is a

favorable area to the development of many aquatic

The Pantanal is one of the largest continuous plants (Pott & Pott 1997), which are associated with
wetlands of the planet, encompassing ca. 140,000 the diversity of habitats, to the wide Neotropical

km? plain of low elevation of the Upper Paraguay distribution of species and to the flood pulse (Junk



et al. 1989, Wantzen et al. 2005). This vegetation is
of great importance in the trophic chain of aquatic
ecosystems, serving as shelter and food for fish,
aquatic insects, mollusks, birds and mammals,
besides configuring substrate for the periphyton
(Pott & Pott 1997). In spite of its importance, the
species richness in wetlands of South America is far
from being adequately known (Ferreira et al. 2011).

The aquatic macrophytes present wide
physiological and morphological plasticity, making
them capable to colonize diverse habitats with a
variety of physical and chemical characteristics
(Pierini & Thomaz 2004). Growth and expansion of
these plants in floodable and permanently flooded
areas can culminate in the formation of wide green
floating mats rich in organic matter originated
from their decomposition and its buildup starts the
formation of a floatingisland (Neiff 1982), regionally
known as baceiro (Pott & Pott 2000), a floating
meadow. The number of floating islands varies
between lakes and their succession stage is variable
even inside the same lake (C. Aoki, unpublished
data). The floating islands can be displaced, mainly
by winds and the generated waves, often colliding
with the lakeshore. Especially during pronounced
droughts, these floating islands may anchor on
the shores of lakes (Pott & Pott 2003). For this
reason, it must bear a certain floristic resemblance
to this biological compartment. However, the
process of formation is not yet fully understood.
It is known, however, that floating meadows have
succession stages with various species of aquatic
macrophytes related to histosol thickness, but
species composition regarding succession stages
differs from other water bodies in the Pantanal
wetland (Coutinho et al. 2017). Recognizing the
similarity between these two compartments will
help to understand how much the nearshore
influences the floristic composition of these
floating meadows and how much diversity comes
from other mechanisms (e.g., dispersal by animals
that land on these islands).

The objective of the present study was to
characterize the floristic and phytosociological
composition of aquatic macrophytes occurring in
the nearshore and on floating meadows of a large
oxbow lake located in the Pantanal wetland, in
order to identify the degree of similarity between
both biological compartments. Thus, we intend to
contribute to the knowledge about aquatic plants
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in the region and to understand the distribution
pattern of species and dynamics of formation of a
biological compartment of this ecosystem, what
is important for the development of management
plans and conservation of the habitats required for
numerous species.

MATERIAL AND METHODS

The study was carried out in Baja Grande lake
(20°18°05” S and 55°51’52” W, altitude ca. 140 m
a.s.l.), in the municipality of Aquidauana, Mato
Grosso do Sul, Brazil (Figure 1), Aquidauana
subregion, in the southeast of the Brazilian Pantanal
plain (Abdon & Silva 2006). It is an oxbow lake, ca.
3 km x 1.7 km, average depth of 2 m, connected to
the Aquidauana river at high floods (Coutinho et al.
2017).

The region is characterized by a humid tropical
climate presenting seasonal rainfall, with the
summer rainy season from November to March and
the drier winter from April to September (Marengo
etal.2015), and an annual rainfall of 1,200 mm and
maximum and minimum temperatures of 33 and
19°C, respectively (Peel et al. 2007, Schiavo et al.
2010).

Aquatic macrophyte done
throughout the Baia Grande lake on a motorboat,
in December 2012 and April 2013. We sampled 200
plots 0f 0.5x0.5m, 100 on floating meadows and 100
on the nearshore (inside the lake). The plots were
randomly distributed, in each unit, we identified
the species and estimated their percentage cover.
The structure of the plant community was analyzed
by means of calculating frequency, cover, as well as
importance value, according to Damasceno-Junior
& Pott (2011). In addition, we made the floristic
survey collecting all species in reproductive phase
or not, as well as those observed in the lake outside
the plots.

The exsiccates were incorporated into the
Herbarium CGMS of the Universidade Federal do
Mato Grosso do Sul. The species were identified
with pertinent bibliography, comparison with
herbarium vouchers and assistance from specialists.
The botanical nomenclature follows Flora do Brasil
2020 (The Brazil Flora Group 2018), according to
APG IV (2016) for Angiosperms and Smith et al.
(2006) for Pteridophytes. We considered the life
forms according to the classification of Irgang et

sampling was
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Figure 1. Location of the Baia Grande lake, Pantanal, in the municipality of Aquidauana, Mato Grosso do Sul

state, Brazil.

al. (1984). The similarity between both biological
compartments (nearshore and floating meadows)
was compared by the index of Jaccard, utilizing the
program Biodiversity Pro.

RESULTS

We recorded 42 species of aquatic macrophytes
in the Baia Grande lake, distributed in 34
genera and 18 families (Table 1). Only two
families are pteridophytes (Salviniaceae and
Thelypteridaceae), one is bryophyte (Ricciaceae)
and all others are Angiosperms. The richest
families were Fabaceae, Poaceae (5 species each),
Onagraceae and Lentibulariaceae (3 species
each). Among the recorded genera, Ludwigia and
Utricularia stood out with three species each
(Table 1).
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The species richness observed on the floating
meadows (38 species, 31 genera, 16 families) was
a little higher than on the nearshore (30 species,
24 genera and 18 families) (Table 1). There was
a high number of species in common between
biological compartments, resulting in high
similarity (Jaccard = 61,9). Regarding families,
Fabaceae (5 species) and Poaceae (4 species) stood
out on the floating meadows, while Onagraceae,
Poaceae and Lentibulariaceae (3 species each) on
the nearshore. Four species occurred exclusively
on the nearshore, the flood-tolerant riparian
shrubs Alchornea castaneifolia (Willd.) A. Juss.,
Cephalanthus glabratus (Spreng.) K. Schum., and
Combretum lanceolatum Pohl ex Eichler and
the tussock grass Hymenachne pernambucensis
(Spreng.) Zuloaga, while 12 species were restricted
to the floating meadows.
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Four species stood out for their frequency
and high percentage cover on the nearshore of
the Baia Grande lake: Ludwigia helminthorrhiza
(Mart.) H.Hara (RF = 11.8; RC = 21.9), Eichhornia
azurea (Sw.) Kunth (RF = 9.2; RC = 14.6), Salvinia
auriculata Aubl. (RF = 12.6; RC = 10) and
Cyperus blepharoleptos Steud. (RF = 8.4; RC =
11.1), consequently, these were the species with
highest importance values, with highlight for L.
helminthorrhiza with little more than 33 (Figure
2). Azolla filiculoides Lam. showed high RF (9.8%),
but low cover values (a little over 2%), that resulted
in11.9 of IV.

On floating meadows, two species stood out
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in frequency and cover, C. blepharoleptos (RF =
16.1; RC = 45.2) and L. helminthorrhiza (RF = 12.4;
RC = 18.3), consequently, presented the highest
importance values (Figure 2). Azolla filiculoides
and S. auriculata also presented high importance
values, nevertheless, they did not present high
cover (4.5% and 2.5%, respectively).

The emergent (40% on the nearshore and
44% on floating meadows) and amphibious life
forms (20% on the nearshore and 21% on floating
meadows) were the most common, followed by
the free-floating forms (20% on the nearshore
and 18% on floating meadows), epiphytic (7% on
the nearshore and 8% on floating meadows), free
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Figure 2. Importance Values (IV > 1) of the main species of aquatic macrophytes recorded on the nearshore
and on floating meadows of Baia Grande lake, Aquidauana, Pantanal, Mato Grosso do Sul state, Brazil.
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submerged (7% found in the nearshore and 5% on
floating meadows) and rooted floating (7% on the
nearshore and 5% on floating meadows).

DISCUSSION

The number of recorded species is intermediate if
compared with other surveys conducted in the sub-
region of Aquidauana. Rocha et al. (2007) recorded
89 species of aquatic macrophytes in a floristic
survey in five ponds and two seasonal streams and
Gomes & Aoki (2015) found 21 species probably
because the study was held inside phytosociological
plots in just one small urban pond.

Likewise we observed in this study, the richest
families (Poaceae, Fabaceae, Onagraceae and
Lentibulariaceae) are also well represented in
surveys on aquatic macrophytes in the Pantanal
(Rocha et al. 2007, Silva & Carniello 2007, Pivari et
al. 2008, Pott et al. 2011, Aoki et al. 2017) and other
wetlands in Brazil (Meyer & Franceschinelli 2011,
Aona et al. 2015, Moura-Janior et al. 2015, Pivari et
al. 2019).

At the generic level, species richness varies
among studies. Besides the common predominance
of some genera of Cyperaceae (Cyperus, Eleocharis
and Rhynchospora) (Lima et al. 2011, Meyer &
Franceschinelli 2011, Rocha et al. 2015), several
reports showed an elevated species richness of
Ludwigia (Onagraceae) (Pivari et al. 2011, Cunha
et al. 2012, Aoki et al. 2017). Ludwigia is among
the most represented genera of aquatic plants in
the Pantanal (Pott et al. 2011) and was also cited
by Pivari et al. (2008) as the most representative
genus for floating meadows in the Pantanal in the
sub-regions of Abobral and Miranda. Such richness
can be explained by the capacity of the species
of Ludwigia to explore different habitats (Pott &
Pott 2000) and to present different life forms (here
represented by rooted floating, amphibious and
emergent species), increasing the distribution
amplitude in wetlands.

Differentstagesofformation offloatingmeadows
were observed, since floating mats of macrophytes
until floating meadows with histosol thicker than
26 cm, with high capacity of mechanical support,
indicated by the main presence of Ludwigia lagunae
(Morong) H. Hara and other shrubs recorded by
Coutinho et al. (2017).

Ludwigia helminthorrhiza, species with the
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highest importance value in the nearshore and
second in importance on floating meadows,
increases with eutrophication and disturbance,
being one of the species present in pioneer stages
in the succession of floating meadows, decreasing
with the advance of age and thickness of the floating
layer (Pott & Pott 2000, Coutinho et al. 2017).
Cyperus blepharoleptos is considered colonizer
of floating species, acting as epiphytic during the
formation of floating meadows (Pott & Pott 2000),
becoming dominant over the vegetation, allowing
the thickening of the floating layer by deposition of
organic matter (Coutinho et al. 2017) and thereby
had a high importance value in the sampled
floating meadows.

Emergent and amphibious species are
commonly representative in phytosociological
surveys (Pott et al. 1989, Pott & Pott 1997), whilst
epiphytic were the most abundant in surveys on
floating meadows (Pivari et al. 2008). Although one
of the most abundant life forms recorded in our
work had been free floating, in another study on
floating meadows, some of the same species, such
as Limnobium laevigatum and Utricularia gibba
can be considered “casual epiphytes” for showing
to be adapted to the conditions of the histosol
(floating organic soil layer), occurring rooted on it
(Pivari et al. 2008).

The similarity between both formations is an
expected outcome, once the floating meadows can
develop from nearshore plants and contact them
during displacements within the lake. We highlight
the great number of exclusive species recorded on
floating meadows, such result can be explained as
much by environmental factors (i.e., related to the
interaction between species and characteristics of
the environment and of the histosol), as by spatial
(i.e., dispersal capacity), that favor the colonization
of the floating meadows by species absent on
nearshore. Considering that the floating meadows
need a number of years to develop, they can serve
to estimate, for example, how long a lake or pond
has notdried out or if there are surface nesting sites.

The totalnumber of species recorded specifically
on floating meadows (38 species) was intermediate
compared with other surveys in the Pantanal (66
species by Pivari et al. 2008; 37 spp. by Catian et al.
2012; 47 spp. by Cunha et al. 2012; 44 spp. by Rocha
et al. 2015; 58 spp. by Coutinho et al. 2017; the
latter was conducted in the same oxbow lake but



for a longer period of time). The species richness
recorded on floating meadows in this oxbow lake
represents 13.5% of the total estimated number of
aquatic macrophytes for the entire Pantanal (Pott et
al. 2011). These results indicate that this biological
compartment is of great importance for the
understanding of ecological processes associated
with this aquatic environment, once there is a
direct relationship between species richness and its
ecosystem functionality (Maestre et al. 2012).

In addition to expanding our knowledge on
the floristic composition of aquatic environments,
our study also generates information about the
structure and colonization dynamics of these
different formations in freshwater ponds and lakes,
essential parameters for the conservation and
maintenance of these biological compartments
and associated biodiversity.
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