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Floristic surveys of aquatic macrophytes in reservoirs in the Agreste 
zone of Pernambuco State, Brazil
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ABSTRACT – (Floristic surveys of aquatic macrophytes in reservoirs in the Agreste zone of Pernambuco State, Brazil). We 
surveyed the aquatic macrophytes in reservoirs in Camocim de São Félix in the Agreste zone of Pernambuco State, Brazil. 
Plants were collected on a bimonthly schedule from November/2008 to May/2009 in four reservoirs, and 33 taxa distributed 
among 23 families were encountered. The family Cyperaceae had the greatest number of species, followed by Lemnaceae. The 
predominant biologic form was emergent (33.3%) refl ecting the extensive shorelines around the reservoirs analyzed.
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INTRODUCTION

Macrophyte communities are important components 
of continental aquatic ecosystems, constituting 
signifi cant energy stocks and participating in nutrient 
cycling. These plant communities demonstrate high 
primary productivity as the base of the food chain 
in these ecosystems and serve as substrates for other 
organisms such as algae, bacteria, and invertebrates, 
providing numerous microhabitats used for egg laying 
and protection against predators (Barko et al. 1986, 
Pompêo et al. 1997, Miyazaki & Pitelli 2003).

Animal diversity is often quite high along the margins 
of lentic environments, principally due to the presence 
of aquatic macrophytes. These plants constitute a major 
source of organic material, signifi cantly contribute to the 
overall material and energetic economy of the system 
(Trivinho-Strixino & Strixino 1991, Peiró & Alves 
2004), help rid aquatic environments of pollution, and 
can be used as bio-indicators of water quality (Esteves 
1998, Pedralli 2000).

Studies of aquatic environments are important for 
quantifying biodiversity and can aid conservation and 
rational management programs in those ecosystems 
(Thomaz & Bini 2003). These studies are often quite 
challenging, however, as very distinct taxonomic groups 
are encountered in wide spectra of environments showing 
marked species variations and spatial distributions (Pott 
& Pott 2000, Martins et al. 2003).

In spite of efforts by many researchers, fl oristic surveys 
of the diverse vegetation types found in northeastern 
Brazil have not yet furnished accurate descriptions of 
the botanical richness of that region, and our knowledge 
of aquatic plant communities there is only incipient 
(França 2008). Research efforts already undertaken in 
northeastern Brazil include: Barbieri & Pinto (1999) in 
Maranhão State; Matias & Nunes (2001) and Matias et 
al. (2003) in Ceará State; França et al. (2003) in Bahia 
State; and Pedro et al. (2006) in Paraíba State.

The present work identifi ed the aquatic macrophytes 
found in reservoirs within the municipality of 
Camocim de São Felix in the Agreste (dry forest) 
region of Pernambuco State, and constitutes the fi rst 
descriptions and ecological observations concerning 
plant communities in that region.

MATERIAL AND METHODS

The present study was undertaken in the municipality of 
Camocim de São Félix (8°21’31” S × 35°45’43” W) in the 
Agreste meso-region (Brejo micro-region) of Pernambuco 
State, Brazil. The municipality borders the municipality 
of Sairé to the north and east, the municipalities of Bonito 
and São Joaquim do Monte to the south and Bezerros to the 
west, and is situated in the Borborema Plateau (Beltrão et al. 
2005). This municipality was chosen as it has large numbers 
of artifi cial reservoirs and aquatic habitats appropriate for 
macrophyte development.

Four reservoirs (collecting stations) were selected: 
Station 1 (8°22’23” S × 35°45’01” W), located at Sítio 
Tanque de Piaba had a surface area of approximately 270 m2 
(with approximately 70% plant cover) and was utilized for 
raising cattle and leisure activities; Station 2 (8°22’24” S × 
35°45’02” W) was also located at Sítio Tanque de Piaba, with 
a surface area of approximately 900 m2 and 100% plant cover 
(and was not utilized for any economic activity); Station 3 
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(8°22’26” S × 35°44’50” W) was also located at Sítio Tanque 
de Piaba, with a surface area of approximately 225 m2 and 50% 
plant cover (being used only for raising cattle); the reservoir 
of Station 4 (8°21’45” S × 35°44’58” W), located at Fazenda 
Palmeira, with a surface area of approximately 2350 m2 and 
approximately 60% plant cover, was constructed by damming 
the small Tanque de Piaba River (within the Sirinhaêm water 
basin) and is used for irrigation and for raising livestock.

Collections were made on a bimonthly basis between 
November/2008 and May/2009 covering both the dry 
(November through January) and rainy seasons (March 
through May). The entire areas of each of the collecting 
stations (reservoirs) were inventoried and the biological 
forms (Esteves 1998) and spatial distributions of the aquatic 
macrophytes were noted.

The collected plants were pressed and labeled in the fi eld 
and subsequently identifi ed by consulting the specialized 
literature, including Hoehne (1948), Sculthorpe (1967), Cook 
(1974), Cook (1996), Scremin-Dias et al. (1999), and Pott 
& Pott (2000), by comparisons with identifi ed specimens 
in the PEUFR herbarium at the Federal Rural University 
of Pernambuco and the UFP - Geraldo Muniz herbarium at 
the Federal University of Pernambuco, and by consulting 
specialists at other institutions. After identifi cation, all of the 
material was deposited in the Professor Vasconcelos Sobrinho 
Herbarium (PEUFR).

RESULTS

Thirty-three infrageneric taxa distributed among the 
phyla Chlorophyta, Pteridophyta, and Magnoliophyta 

were identifi ed (table 1). The latter phylum was the best 
represented, comprising 26 taxa belonging to 18 families 
(78.8% of the total number of species encountered). Five 
species of pteridophytes were encountered distributed 
among four families, corresponding to 15.1% of the 
total number of species encountered. Chlorophytes 
accounted for only 6.1% of the total number of species, 
and were represented by a single family (Charophyceae) 
and two species (Chara sp. and Nitella sp.). All of the 
species encountered in the present survey were native; 
Cyperus articulatus L. and Salvinia minima Baker were 
considered endemic from Brazil, with the latter species 
being the fi rst citation for Pernambuco State.

Cyperaceae was the most species rich family (7 spp.), 
followed by Lemnaceae (3 spp.), Salviniaceae (2 spp.), 
and Charophyceae (2 spp.); the other families were 
represented by only a single species each (table 1).

Station 1 demonstrated the highest diversity, 
occurring six of the seven species of Cyperaceae and 
all of the species of the family Lemnaceae (42.8% of 
the total diversity at that site) (table 1).

Salviniaceae stood out among the pteridophytes 
with two species, Salvinia auriculata and S. minima. 
The other families of this group were all represented 
by a single species each: Azollaceae (Azolla sp.), 
Parkeriaceae (Ceratopteris thalictroides), and Pteridaceae 
(Acrostichum danaeifolium).

Among the pteridophytes, S. auriculata was 
the only species encountered in all of the collection 

Table 1. The occurrence of aquatic macrophytes at reservoir collection stations in the municipality of Camocim de São Felix, 
Pernambuco State, Brazil, and their seasonal distributions between November/2008 and May/2009. (A = amphibious; E = emergent; 
FF = fi xed fl oating; FL = free fl oating; SF = fi xed submersed; SL = free submersed; D.S. = dry season; R.S. = rainy season; 
N = November; J = January; Mr = March; M = May).

Family/species Biological 
form

Station 1 Station 2 Station 3 Station 4
D.S. R.S. D.S. R.S. D.S. R.S. D.S. R.S.
N J Mr M N J Mr M N J Mr M N J Mr M

Charophyceae
 Chara sp. SF x – x – – – – – – – – – – – – –
 Nitella sp. SF – – – – – – – – x x x x – – – –
Azollaceae
 Azolla sp. FL x x x x x x x x – – – – x x x x
Parkeriaceae
 Ceratopteris thalictroides (L.) Brongn. E – – – – – – – – – – – – x – – x
Pteridaceae
 Acrostichum danaeifolium Langsd. & 

Fisch. E – – – – – – – – x x x x x x x x

Salviniaceae
 Salvinia auriculata Aubl. FL x x x x x x x x x x x x x x x x
 Salvinia minima Baker FL – – – – – – – x – – – – – – – –

continue
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Family/species Biological 
form

Station 1 Station 2 Station 3 Station 4
D.S. R.S. D.S. R.S. D.S. R.S. D.S. R.S.
N J Mr M N J Mr M N J Mr M N J Mr M

Apiaceae
 Hydrocotyle ranunculoides L.f. E – – – – x x x x – – – – x x x x
Araceae
 Pistia stratiotes L. FL x x x x x x x x – – – – – – – –
Cabombaceae
 Cabomba aquatica Aubl. SF x x x x – – – – – – – – – – – –
Commelinaceae
 Commelina erecta L. A x x x x x x x x x x x x x x – –
Cyperaceae
 Cyperus articulatus L. E x x x x – – – – – – – – x x x x
 Cyperus odoratus L. A x x x x x x x x x x x x – – – –
 Cyperus papyrus L. E – – – – – – – – x x x x – – – –
 Eleocharis acutangula (Roxb.) 

Schult. E x x x x x – – – x x x x x x – –

 Eleocharis geniculata (L.) Roem. & 
Schult. A x x x x – – – – x x x x x x – –

 Fuirena umbellata Rottb. A x x x x – – – – x x x x – – – –
 Oxycaryum cubense 

(Poepp. & Kunth) Lye E x x x x x x x x x x x x – – – –

Hydrocharitaceae
 Egeria densa Planch. SF – x x x – – – – – – – – – – – –
Lemnaceae
 Lemna sp. FL x x x x x x x x – – – – – – – –
 Wolffi ella sp. FL x x x – x x x x – – – – – – – –
 Wolffi ella oblonga (Phil.) Hegelm. FL x x x x x x x x – – – – – – – –
Lentibulariaceae
 Utricularia gibba L. SL – – – – – – x – x x x – – – – –
Limnocharitaceae
 Hydrocleys parvifl ora Seub. FF x x x x – – – – – – – – – – – –
Menyanthaceae
 Nymphoides indica (L.) Kuntze A – – – – – – – – x x x x – – – –
Nymphaeaceae
 Nymphaea ampla (Salisb.) DC. FF x x x x – – – x x x x x x x – –
Onagraceae
 Ludwigia leptocarpa (Nutt.) H.Hara E x x x x x x x x x x x x x x x x
Orchidaceae
 Habenaria pratensis 

(Salzm. ex Lindl.) Rchb.f. E – – – – – – – – – – – – x – – –

Poaceae
 Brachiaria sp. A x x x x x x x x x x x x x x x x
Polygonaceae
 Polygonum ferrugineum Wedd. E – – – – – – – x – – – – x x x x
Pontederiaceae
 Eichhornia crassipes (Mart.) Solms FL – – – – – – – – – – – – x x x x
Scrophulariaceae
 Lindernia rotundifolia (L.) Alston A – – – – – – x – – – – – – – – –
Typhaceae
 Typha domingensis Pers. E x x x x x x x x x x x x x x x x

Total 20 20 21 19 14 13 14 16 17 16 16 15 16 14 10 11

continuation
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stations during the study period. A number of species of 
Magnoliophyta were likewise found in all of the collection 
points: Brachiaria sp. (Poaceae), Ludwigia leptocarpa 
(Onagraceae), Typha domingensis (Typhaeaceae), 
Commelina erecta (Commelinaceae), and Nymphaea 
ampla (Nymphaeaceae). The species occurring in only 
a single collection stations were: Chara sp., Cabomba 
aquatica, Egeria densa, and Hydrocleys parvifl ora 
(Station 1); Salvinia minima (Station 2); Lindernia 
rotundifolia, Nymphoides indica, Cyperus papyrus, 
and Nitella sp. (Station 3); Eichhornia crassipes, H. 
pratensis, and C. thalictroides (Station 4). Station 1 
demonstrated the largest number of species (n = 21, 
corresponding to 63.6% of all species collected). Stations 
2 and 3 each had 17 species, representing 51.5% of the 
total diversity encountered; 16 species were collected at 
Station 4, corresponding to 48.5% of the total.

Most of the species were encountered during both 
the rainy and dry seasons, although Commelina erecta, 
Nymphaea ampla, Eleocharis acutangula, E. geniculata, 
and Habenaria pratensis were not found at Station 4 during 
the rainy period; S. minima, N. ampla, Utricularia gibba, 
and Polygonum ferrugineum were only found at Station 
2 during the rainy period, while E. acutangula was only 
collected during the dry period. Lindernia rotundifolia was 
only collected at Station 3 during the dry period.

Emergent macrophytes dominated among the 
specimens collected (11 species; 33.3% of the total), 
followed by free-fl oating (8 species; 24.2%) and amphibious 
forms (7 species; 21.2%). The least represented forms were 
fi xed-submerged (4 species; 12.1%), fi xed-fl oating (2 
species; 6.1%), and free-submerged (1 species; 3%). In spite 
of the occurrence of larger numbers of emergent species, 
free-fl oating plants occurred more frequently at three 
collection stations: S. auriculata (Station 1), Pistia stratiotes 
(Station 2), and Eichhornia crassipes (Station 4).

Station 2 demonstrated marked occurrences of P. 
stratiotes (fl oating habit) and Oxycarium cubensis and 
Ludwigia leptocarpa (emergent habit), which formed 
fl oating islands that developed over organic material 
derived from the dead and decomposing remains of 
P. stratiotes and Utricularia gibba (or over living 
specimens of these same macrophytes). O. cubensis and 
L. leptocarpa occurred at Station 3, associated with U. 
gibba (free-submerged habit). Floating islands of these 
species were also observed at this collection point.

DISCUSSION

The species richness of aquatic macrophytes 
encountered in the reservoirs at Camocim de São Felix 

was inferior to other locations previously examined 
in Brazil: Pedralli et al. (1993) recorded 134 aquatic 
macrophyte species distributed among 52 families at 
the Estação de Pesquisa e Desenvolvimento Ambiental 
de Peti in Minas Gerais State (MG); Bove et al. (2003) 
reported 113 species of aquatic macrophytes distributed 
among 40 families in temporary aquatic ecosystems on 
the coastal plains of Rio de Janeiro State; França et al. 
(2003) recorded the occurrence of 121 species distributed 
among 46 families in their analysis of the vascular fl ora 
in reservoirs in the semiarid region of Bahia State; and 
Costa Neto et al. (2007) listed 162 species of aquatic 
macrophytes belonging to 68 families in a study of the 
fl ora of the Lagos do Amapá region. Other researchers, 
however, have reported lower diversity levels than those 
encountered in the present study: Reis & Barbosa (1993) 
encountered only 14 aquatic macrophytes species in 
Mares Lake in the municipality of Lagoa Santa (MG); 
Bini et al. (2005) identifi ed 16 taxa in the Cachoeira 
Dourada reservoir (GO/MG); while Pedro et al. (2006) 
reported the occurrence of only nine species while 
examining the dynamics of macrophyte occupation of 
reservoirs in the semiarid region of Bahia State.

These differences in species richnesses among 
various published studies may largely be due to: a) the 
inclusion, by some authors, of riparian species that 
occupy terrestrial habitats immediately adjacent to 
lentic environments; b) the inventory sites having very 
different surface areas; c) differences in collection efforts. 
Paz & Bove (2007) noted that the presence of certain 
species in aquatic environments does not necessarily 
imply their dependence on standing water, but rather 
their tolerance to fl ooding for short periods of time; their 
presence in these sites may simply be the consequence of 
accidental fl ooding and/or the occupation of uncovered 
sites during the dry season (considered tolerant plants 
by these authors).

In terms of the numbers species per family, many 
authors have reported the dominance of the Cyperaceae 
at collection sites: a high diversity of Cyperaceae and 
Poaceae (a total of 87 species, 13% of the total for each 
family) was seen in the Jericoacoara Environmental 
Protection Area in Ceará State (Matias & Nunes 2001); 
15.5% of the 35 macrophyte species identifi ed at the Itaipu 
Reservoir were members of the Cyperaceae (Thomaz 
et al. 2003a); and of the 35 species of macrophytes 
encountered in the Poconé swamp in Mato Grosso 
State, 28.6% were members of Cyperaceae (Rebellato 
& Cunha 2005). Kita & Sousa (2003), however, found 
Poaceae (15.7%) to be the most well represented family 
in Figueira Lake, in Parana State.
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The great diversity of Cyperaceae species refl ects their 
effi cient vegetative propagation by complex subterranean 
systems composed of rhizomes and tubercular roots, with 
many species also having subterranean stolons. This 
family has an important role in stabilizing sediments, 
particularly along lake and river margins, and has been 
used in the recomposition of altered sites (Matias et al. 
2003). Dense growths of Cyperaceae species are likewise 
seen along the coast of Brazil, growing on humid soils rich 
in minerals and organic material (Tavares et al. 2007).

In terms of the biological forms of macrophytes, 
Thomaz et al. (2002) and Agostinho et al. (2000) reported 
that 60% and 66.7%, respectively, of the total numbers 
of lentic species were emergent – similar to the results 
reported here (33.3%). Other authors, however, reported 
high representations of amphibious forms (Thomaz et al. 
2003b, Paz & Bove 2007). Nymphoides indica was 
considered by Bove et al. (2003) to be an exclusively 
aquatic species, although we encountered it fl owering 
along the margins of Station 3, and therefore considered 
it to be an amphibious species. The capacity of this 
plant to adapt to different environments demonstrates 
its accentuated ecological plasticity that is often refl ected 
in morphological modifi cations (Esteves 1998).

The occurrence of Egeria densa at Station 1 may 
be explained by the high penetration of sunlight at that 
site during the period in which the fl oating macrophyte 
Salvinia auriculata did not dominate the reservoir 
surface. This observation is supported by laboratory 
experiments with Egeria najas Planchon conducted by 
Travechio & Thomaz (2003) that demonstrated that sub-
surface photosynthetically active radiation stimulated 
biomass increases.

In relation to the fl oating mats of macrophyte 
vegetation observed at Stations 2 and 3 in the present work, 
Pivari et al. (2008) noted that some of their characteristics, 
such as substrate type and fl oristic composition, will vary 
according to their degree of ecological succession and 
that they can be considered ecotones between aquatic 
and terrestrial ecosystems composed of mixed vegetation 
forms (both aquatic and terrestrial plants).

In relation to the geographical distributions of the 
macrophyte species encountered at the four collection 
sites in the present study, a large majority of them were 
native and common to aquatic ecosystems in many 
Brazilian localities, while others demonstrate ample 
global distributions.
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