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ABSTRACT: Periphytic Cyanobacteria in different environments from the upper Paraná river floodplain,
Brazil. The periphytic cyanobacteria community from the upper Paraná river floodplain was
studied in two hydrological periods during 2001. In total, 137 taxa were registered, organized
in 42 genera, 15 families and 4 orders. Of those, 70 taxa were not previously registered for
the upper Paraná river floodplain. Despite the anual variability and anthropogenic impacts,
the f loodpla in  is  character ized by two d is t inc t  per iods ,  h igh and low waters .  The
environments presenting the largest numbers of taxa, in decreasing order, during the high
water period were Pau Véio backwater, Clara lagoon, Cortado channel and Garças lagoon.
However, during low waters, these environments were Clara lagoon, Pau Véio backwater,
Cortado channel and Garças lagoon. Considering indicator value index species - INDVAL
(simple method to find indicator species and species assemblages characterizing groups
of samples), five species can be presumed as indicators for hydrological periods (Calothrix
brevissima G.S. West, Leptolyngbya perelegans (Lemmermann) Anagnostidis & Komárek,
Lyngbya sp., Merismopedia tenuissima Lemmermann and Osci l latoria l imosa Agardh ex
Gomont) according to the specie’s morphologies.
Key-words: Cyanobacteria, Floodplain, Paraná River, Periphyton.

RESUMO: Cianobactérias perifíticas em diferentes ambientes da planície de inundação do alto rio Paraná,
Brasil. A comunidade de cianobactérias perif í t icas na planície de inundação do alto r io
Paraná foi estudada em dois períodos hidrológicos durante o ano de 2001. No total, 137
táxons foram registrados, organizados em 42 gêneros, 15 Famílias e 4 ordens. Desses, 70
táxons não foram registrados previamente para a planície de inundação do alto rio Paraná.
Apesar da variabilidade anual e dos impactos antropogênicos, a planície é caracterizada
por dois períodos hidrológicos distintos, águas altas e baixas. Os ambientes com maiores
números de táxons, em ordem decrescente, em águas baixas foram o ressaco do Pau
Véio, lagoa Clara, canal Cortado e lagoa das Garças. Entretanto, durante as águas baixas,
estes ambientes foram a lagoa Clara, ressaco do Pau Véio, canal Cortado e lagoa das
Garças. Considerando o índice de valor de indicador de espécies - INDVAL (método sim-
ples para encontrar  espécies indicadoras e as assembléias que caracter izam grupos
amostra is ) ,  c inco espécies podem ser  presumidas como indicadores nos per íodos
hidrológicos (Calothr ix brevissima G.S. West, Leptolyngbya perelegans (Lemmermann)
Anagnostidis & Komárek, Lyngbya sp., Merismopedia tenuissima Lemmermann  e Oscillatoria
limosa Agardh ex Gomont ) de acordo com a morfologia das espécies.
Palavras–chave: Cianobactéria, Planície de inundação, Alto rio Paraná, Perifíton.

Introduction

River - f loodpla in  systems are
characterized by pronounced sazonality in
the hydrological level ref lected in pulses
of  energy and mat ter  and considered as
the main power  force act ing on the
per formance of  such ecosystems (Nei f f ,
1990; Junk, 1996; Thomaz et al., 2004).

In periphyton, algae gains prominence,
therefore they play basic role as pr imary
producer and, consequently, assumes key
posi t ion in the food chain of  cont inental
aquatic systems (Goldsborough & Robinson,

1996;  Lam & Le i ,  1999;  Cat taneo & Kal f ,
1978) .  The uses of  a lgae per iphyt ic
communi ty  in  env i ronment  management
have been increased. Especial ly because
its way of sessi l  l i fe and great wealth of
species, they present different preferences
and tolerances in environments (Rodrigues
et al., 2003).

Cyanobacter ia  has been noted in
several habitats, mainly on tropical areas,
therefore reject ing the paradigm that this
group is  const i tu ted  o f  cosmopol i tan
species. Great distinction of tropical habitats
and ecological diversity can explain the high
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morphotypic diversi ty (and speciat ion)  of
cyanobacter ia l  types .   Such d ivers i ty  is
probably based on fast  adaptabi l i ty  and
genetic stabil ization of new ecotypes and
morphotypes in environments (Rejmánková
et al., 2004).

The knowledge of species diversity and
unders tanding of  ecosystem,  as wel l  as
environmental changes, are necessary for
ef fect ive protect ion and potent ia l  use of
cyanobacteria communities.

No study has ever been conducted in
the upper Paraná river floodplain focusing
only cyanobacteria. The main issue to be
addressed in  th is  work is  whether  the
cyanobacter ia community wil l  respond to
hydrological periods on the upper Paraná
r iver  f loodpla in  and whether  there are
indicative species.

Material and methods

Study Site
A qualitative and quantitative survey of

periphytic cyanobacteria was conducted in
four environments in the upper Paraná river
f loodpla in ,  on the border  between the

states of Paraná and Mato Grosso do Sul
(22º  45 '  S ;  53º  30 '  W) .  The selected
environments were: a) Clara lagoon, lentic
environment with no communication to the
main riverbed, located on Porto Rico Island;
b) Garças lagoon, another lentic environment,
located on the right margin of Paraná river,
with permanent communication  through a
narrow channel; c) Pau Véio backwater, located
on Mutum Island, semilot ic environment
presenting a dike separating it from Paraná
river; d) Cortado channel, a lotic environment
in high waters and semilotic in low water
periods, located on the left margin of Paraná
river (Fig. 1).

Collections of periphytic cyanobacteria
community were made in four environments
wi th  d is t inc t  hydrodynamic reg imens
semiannual ly dur ing 2001,  encompassing
both periods — high waters (HW, February)
and low waters  (LW, August ) .  The
standardized substract used for comparison
were mature sta lks of  E ichhornia azurea
Kunth in  the adu l t  s tad ium,  as
recommendat ion of  Schwarzbold ( 1990) ,
which is present in all environments studied
and represent  the most  abundant
macrophyte in the floodplain.

Figure 1 :  Locat ion of  sample environments inser ted in the upper Paraná r iver  f loodpla in.  A= Cortado
Channel; B= Pau Véio Backwater; C= Clara Lagoon; D= Garças Lagoon.
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The pet ioles were col lected random,
in different banks of macrophyte, always in
replica, and conditioned in humid camera.
Removal  o f  per iphyt ic  communi ty  f rom
substrata were ( two pet io les of  d i f ferent
p lants )  made in the f ie ld ,  us ing a shave
lamina and gush of destilled water.

Environmental Variables
Abiotic variables like as, transparency

(Secchi disk depth), conductivity, turbidity,
dissolved oxygen, water temperature, total
nitrogen (Guiné et al. , 1980), ammonia, to-
tal phosphorus, orthophosphate and organic
n i t rogen (Mackareth e t  a l . ,  1978)  were
measured s imul taneously to the b iot ic .
Abiotic variables data were supplied by the
Labora tory  o f  Bas ic  L imnology,  o f  the
Research Nucleus in Limnology, Ichthyology
and Aquiculture of the State University of
Maringá – Nupélia/UEM.

Periphytic Algae analysis
Per iphyt ic  cyanobacter ia  communi ty

was taken to taxonomical  analys is .  This
mater ia l  was f ixed in acet ic lugol 5% for
quant i ta t ive analys is ,  and for  qual i ta t ive
analysis f ixed and preserved in Transeau
solu t ion ( ra t io  1 : 1 ) .  F resh s l ides were
prepared until no new taxa occurred. This
ana lys is  was per formed in  a  b inocular
microscope,  coupled wi th a micrometr ic
eyepiece and 100X objective lens. Papers
of  Anagnost id is  & Komárek ( 1988) ;
Anagnostidis & Komárek (1990); Komárek &
Anagnost id is  ( 1986)  and Komárek &
Anagnostidis (1989) were used for the main
identi f icat ion.

Mater ia l  f i xed for  quant i f ica t ion o f
per iphyt ic cyanobacter ia community was
packed in a known volume and counted
according to Utermöhl (1958) and through
random fields, as recommended by Bicudo
(1990) .  The resul ts  were expressed as
organisms per area of substract. Chambers
wi th 2 .8 or  2 .9 ml  were used for  the
sedimentat ion of biological  mater ia l .  The
density was calculated through an equation
based on Ros ( 1979)  and adapted to the
area of substract.

Data analysis
Pr inc ipa l  Components  Analys is

(correlat ion matr ix)  was accomplished for
ord inat ion of  hydro log ica l  per iods and
environments, in relation to the limnological
variables analyzed. The software used was

Pc-Ord, version 5.0 for Windows (McCune &
Mefford, 1990).

Analysis of indicating species was used
(INDVAL) (Dufrêne & Legendre, 1997), as tool
in the determination of the preferences of
the ident i f ied spec ies for  hab i ta ts  tha t
present  spec i f ic  env i ronments
character is t ic .  Th is  method combines
information on abundance of a species in
one determined group of samples units and
the a l leg iance of  the occur rence of  th is
species in  a  cer ta in  group of  samples .
Indicat ive values are calculated for each
species inside of  each group,  and these
are tes ted for  the s ign i f icance s ta t is t ics
using the Monte Carlo test .  The software
used for  mul t ivar ied analyses was the
program PC-ORD, version 5.0 for Windows
(McCune and Mefford, 1990).

The s imi la r i ty  o f  per iphyt ic  a lgae
between d i f ferent  envi ronments and
hydro log ica l  per iods was measured by
grouping analysis (UPGMA). In this analysis,
i t was used the criterion of presence and
absence in accordance with program NTSYS
version 1.5 (Rohlf, 1989); with determination
of the distance through Jaccard index.

Dominant  species were def ined
according to Lobo & Leighton (1986), those
showing density superior to 50% of total
sample density, whereas abundant species
as those showing densities superior to the
average density on each sample.

The va lues o f  f luv iomet r ic  leve l  o f
Paraná River was supplied by the Agência
Nacional das Águas (ANA) and obtained in
the meteorological station of Porto São José
(Paraná state).

Results

The hydrological cycle of Paraná river,
in the study region, presents two dist inct
phases: high waters that occur during the
per iod of  h igher  temperatures ,  and low
waters ,  dur ing colder  months (F ig .  2 ) .
Therefore, i t is obvious that several f lood
pulses occur during the same hydrological
cycle, mainly on high waters. During low
waters period, these environments present
limnological characteristics best associated
to autochthonous processes,  whereas
dur ing h igh waters these character is t ics
tend to be more similar.

Pr inc ipa l  Component  Analys is  (PCA)
demonst ra ted that ,  the f i rs t  two ax is
accounted for  65 .8% of  to ta l  var ia t ion ,
showing two groups. The first axis (43.1%)
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separated al l  environments connected to
the main riverbed from that not connected
(Clara lagoon), according to the parameters:
oxygen and turbidity (positively) and nutrient
forms (negatively). The second axis (22.8%)

discriminated the hydrological periods (HW
and LW) accord ing to conduct iv i ty
(positively) and water temperature, Secchi’s
disk depth and total  ni t rogen (negat ively)
(Fig. 3; Tab. I).
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Figure 2:  Hydrometr ic  level  of  Paraná r iver  dur ing 2001 .  Arrows indicate col lect ion per iods.  Source:
Agência Nacional das Águas (ANA).
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Figure 3:  Principal Component  Analysis (PCA) related to abiotic variables registered in four environments
of the upper Paraná river f loodplain, in two hydrological periods. Temp.= temperature; Secchi=
Secchi disk depths; NT= total nitrogen; Cond.= conductivity; Turb. Turbidity; NH 4= ammonium;
N-org.= organic nitrogen; PT= total phosphorus; PO 4= orthophosphate; O2= dissolved oxygen .



57                Acta Limnol. Bras., 19(1):53-65, 2007

The periphytic cyanobacteria community
in the four analyzed environments totaling
137 taxa organized in 42 genus, 15 families
and 4 orders. The most representative order
was Osci l lator iales (73) and the most
representat ive family was
Pseudanabaenaceae (24 taxa) (Tab II).

Among taxa surveyed, 70 were not yet
repor ted for  the upper  Paraná r iver
floodplain. According to taxon abundance,
the h igh waters per iod presented the
highest number (73 taxa) compared to low
waters (58 taxa), demonstrating a significant
di f ference (p= 0.00)

Table I: Correlations of variables with Principal Components 1 and 2.

Variable Axis  1 Axis  2 
Secchi -0.1291 -0.4107 

Temperature  (H2O) 0.2655 -0.4116 

Conductivity 0.0116 0.4298 

Turbid -0.3686 -0.0274 

Oxygen 0.3624 0.0752 

TN -0.2751 -0.3871 

NH4 -0.3187 0.0385 

N-org -0.3123 -0.2524 

TP -0.3673 0.0333 

PO4 -0.2930 0.2476 

% Variation explained 43.1 22.8 
Broken-stick 3.2 2.2 

 

Table II: Species of cyanobacteria in the environments for each studied hidrological period in 2001. CC=
Cortado Channel, RPV= Pau Véio Backwater, LG= Garças Lagoon, LC = Clara Lagoon; HW= High
waters, LW= Low waters.

Water Phases HW LW 

Sampling sites CC RPV LG LC CC RPV LG LC 

Order Chroococcales 

Family Chroococcaceae         
Chlorogloea sp      x   

Chroococcus dispersus (Keissler) Lemmermann   x       

C. cf. major Komárek & Komárková-Legnerová *    x x x   

C. limneticus Lemmermann x    x    

C. minor (Kützing) Nägeli*    x    x 

C. minutus ((Kützing) Nägeli*   x      

Chroococcus sp  x   x   x 

Chroococcus sp1    x    x 

Family Chamaesiphonaceae         
Chamaesiphon sp  x x     x 

Family Microcystaceae         
Anacystis sp   x      

Anacystis sp1    x  x   

Aphanothece microscopica Nägeli *  x       

Aphanothece sp x x       

Aphanocapsa parasitica (Kützing) Komárek & Anagnostidis*    x     

Aphanocapsa sp  x  x x  x x 
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Aphanocapsa sp1  x       

Aphanocapsa sp2  x       

Cyanodiction sp x        

Gomphosphaeria sp    x    x 

Merismopedia duplex Playfair*    x     

M. cf. minima Beck*     x    

M. glauca (Ehrenberg) Nägeli*     x    

M. tenuissima Lemmermann x  x x    x 

Merismopedia sp x  x     x 

Synechocystis aquatilis Sauvageau*    x    x 

S. pevalekii Ercegovic*  x      x 

Synechocystis sp    x     

Synechococcus elongatus (Nägeli) Nägeli*      x   

S. cf. sulfuricus Dor*      x   

S. mundulus Skuja*  x x x   x x 

Synechococcus sp  x  x    x 

Synechococcus sp1  x  x     

Order Nostocales 

Family Microchaetaceae         

Microchaete tenera Thuret   x      

Microchaete sp   x      

Family Nostocaceae         

Anabaena affinis Lemmermann*   x      

A. cylindrica Lemmermann  x x x x  x x 

A. subcylindrica Borge*  x  x     

A. sphaerica Bornet & Flahault*   x x     

Anabaena sp        x 

Anabaena sp1  x       

Anabaena sp2    x     

Anabaenopsis  sp  x x     x 

Aphanizomenon flos-aquae (L.) Ralfs*  x       
Cylindrospermopsis raciborski (Woloszynska)  
Seenayya  & Suba Rajir   x x   x x 

Cylindrospermum catenatum Ralfs*  x       

C. musicola Bornet & Flahault  x  x    x 

Nodularia sp   x      

Nostoc muscorum Agardh* x x       

Nostoc sp  x x x  x   

Family Rivulariaceae         
Calothrix brevissima  West x x x x   x  

C. cylindrica Frémy*   x      

C. fusca (Kützing) Bornet & Flahault  x  x x  x x  

Calothrix sp x  x      

 

Table I I : Cont .
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Table I I : Cont .

Calothrix sp1  x       

Calothrix sp2    x     

Rivularia cf. aquatica Wild*  x       

R. cf. globiceps West*  x       

Rivularia sp x  x x     

Family Scytonemataceae         

Scytonema chiastrum Geitler*  x       

S.  mirabilis (Dillw) Bornet*  x       

Order Oscillatoriales 

Family Borziaceae         

Borzia trilocularis Conh ex Gomont* x x  x     

Borzia sp   x x     

Komvophoron crassum (Vozzen) Anagnostidis & Komárek* x  x x     

K. schmidlei (Jaag) Anagnostidis & Komárek*    x     

Komvophoron sp     x  x  

Family Homoeotrichaceae         

Heteroleibleinia Kuetzingii (Schmidle) Compère*      x x x 

Family Oscillatoriaceae         

Lyngbya cebenensis (Gomont) Compére*      x   

L. lagerheimii (Möbius) Gomont x        

L. comperei  Senna x     x   

L. gomontiana Senna*  x       

L. nigra Agardh ex Gomont   x      

L. cf. polysiphonae Frémy*  x       

Lyngbya sp   x x     

Lyngbya sp1 x x       

Lyngbya sp2   x x   x  

Oscillatoria annae van Goor*   x x     

O.  limosa Agardh*    x     

O. princeps Vaucher ex Gomont x x  x   x  

O. proteus Skuja* x   x     

O. cf. proteus Skuja* x        

O. rupicola Hansgirg* x        

O. trichoides Szafer* x        

O. cf. sancta Kützing*  x       

O. sancta  Kützing*  x       

O. subbrevis Schmidle*    x     

Family Phormidiaceae         

Phormidium amphibium (Agardhii ex Gomont)Anagnostidis & 
Komárek x x       

P. irriguum (Kützing ex Gomont) Anagnostidis & Komárek *  x       
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Table I I : Cont .

P. cf. javonensis Vouk* x        

P. willei (Gardner) Anagnostidis & Komárek*  x     x  

P. autumnale (Agardhii) Gomont*    x     

P. molle Gomont* x        

P. natans (Küetzing ex Gomont) Senna & Compére * x x x      

P. Retzii (Agardhii) Gomont* x x       

P. cf. favosum Gomont*  x       

P. jadinianum Gomont x        

P. simplicissimum (Gomont) Anagnostidis & Komárek *  x       

P. cf. simplicissimum (Gomont) Anagnostidis & Komárek*  x x      

Phormidium sp      x   

Planktothrix agardhii (Gomont) Anagnostidis & Komárek x      x  

P. prolifica (Gomont) Anagnostidis & Komárek* x        

Porphyrosiphon martensianus (Meneghini ex Gomont) 
Anagnostidis & Komárek    x     

Spirulina laxa  Smith* x   x     

S. princeps West  &  West    x    x 

Spirulina sp x    x    

Trichodesmium lacustre (Klebahn) Ehrenberg ex Gomont* x x x x     

Tychonema granulatum (Gardner) Anagnostidis & Komárek*    x   x  

Tychonema sp x        

Family Pseudanabaenaceae         

Geitlerinema  splendidum (Greville ex Gomont) Anagnostidis x x  x  x   

Geitlerinema unigranulatum (Singh) Komárek & Azevedo* x  x x  x   

Jaaginema geminatum (Meneghini ex Gomont) Anagnostidis & 
Komárek  x x x  x   

J. cf. homogeneum (Frémy) Anagnostidis & Komárek* x   x     

J. pseudogeminatum (Schmid) Anagnostidis & Komárek*  x    x   

J. quadripunctulatum (Brühl & Bisw) Anagnostidis & Komárek  x x   x   

J. cf. subtilissimum (Kutzing ex De Toni) Anagnostidis & Komárek  x       

J. cf. thermalis (Lemmemann) Anagnostidis & Komárek x        

Leibleinia epiphytica (Hieronymus) Anagnostidis & Komárek x x  x x x   

L. cf. epiphytica (Hieronymus) Anagnostidis & Komárek    x     

L.subtilis Anagnostidis & Komárek*  x       

Leptolyngbya fragilis (Gomont) Anagnostidis & Komárek*  x       

L. perelegans (Lemmermann) Anagnostidis & Komárek* x x  x x x  x 

L. purpurascens (Gomont ex Gomont) Anagnostidis & Komárek*     x    

L. ramosa (Petersen) Anagnostidis & Komárek* x    x    

L. valderiana (Gomont) Anagnostidis & Komárek *     x    

L. thermalis (Lemmermann) Anagnostidis* x x x x x x x x 

Planktolyngbya tallingii Komárek & Kling *     x    

Pseudanabaena catenata Lauterborn x x x  x    
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P. galeata Böcher*    x    x 

P. moniliformes Komárek & Kling*   x x     

Pseudanabaena sp    x     

Pseudanabaena sp2 x        

Pseudanabaena sp3 x x x     x 

Family Schizotrichaceae         

Schizotrhix lamyi Gomont* x        

Order Stigonematales 

Family Mastigocladaceae         

Hapalosiphon arboreus West & West   x     x 

H. luteolis West  & West*   x x    x 

Family Stigonemataceae         

Stigonema sp  x       

Stigonematales        x 

 

Twenty n ine exc lus ive taxa were
registered in Pau Véio backwater, followed
by Cortado channel (21) and Clara lagoon
(17 ) ,  whereas Garças lagoon only  8
exclusive taxa.

Only nine taxa out of the total sample
(Pseudanabaena sp3,  Lepto lyngbya
thermal is ,  Gei t le r inema unigranula tum,
Tr ichodesmiun lacust re ,  Osci l la tor ia
pr inceps,  Ca lo thr ix  fusca,  Ca lo thr ix
brev iss ima,  Anabaena cy l indr ica and

Aphanocapsa sp. )  occur red in  a l l
environments studied, and therefore can be
considered as large ly  d is t r ibuted
ecological ly.

The  c lus te r  ana lys i s  revea led  low
s im i l a r i t y  among  samp l ing  pe r iods ,
a l though two groups can be recognized:
Group 1  encompassed a l l  env i ronments
during high waters and group 2 during low
waters (r= 0.93) (Fig. 4).

* f irst citation for the upper Paraná river f loodplain.

Figure 4: Cluster among periphytic cyanobacteria communities in four environments (LG- Garças Lagoon;
LC – Clara Lagoon; RPV – Pau Véio Backwater; CC – Cortado Channel) in the upper Paraná river
f loodplain, in two hydrological periods (HW-high waters and LW-low waters).

Table I I : Cont .
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During high waters, Pau Véio backwater
presented the highest number of species
(56 taxa), followed by Clara lagoon, Corta-
do channel and Garças lagoon. During low
waters ,  C lara lagoon presented h igher
r ichness (24 taxa) ,  fo l lowed by Pau Véio
backwater ,  Cor tado channel  and Garças
lagoon. There was no significant difference
among the var ious hydrodynamic regime
(env i ronments )  and the cor responding
hydro log ica l  per iods (HW and LW)
(respectively, p= 0.2 and p= 0.3).

Dominant species, were not found in
the study environments, whereas, 61 taxa
were considered abundant .  A l l
environments presented a larger number
of  abundant  taxa dur ing the h igh water
period, except for Clara lagoon, where there
was no variation.

Leptolyngbya thermal is was found in
all environments and hydrological periods,
evidencing the abundance of this taxon in
the upper  Paraná r iver  f loodpla in .  Th is
species promptly responded to oxygen, pH,
PO 4,  inorganic N,  water  temperature and
Secchi ’s disk depth values. Environmental
var iab les O 2,  pH and water  temperature
followed the same pattern as that observed
in the Lepto lyngbya thermal is  dens i ty ,
whereas PO4, inorganic N and Secchi’s disk
depth patterns were reversed (Fig. 5).

Considering INDVAL values over 50%,
five species can be considered as indicators
for environmental conditions, representing
the hydro log ica l  per iods :  Ca lo th r ix
brev iss ima,  Lepto lyngbya pere legans,
Lyngbya sp, Merismopedia tenuissima and
Oscillatoria limosa (Tab. III).
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Figure 5 :  Re la t ionship of  env i ronmenta l  var iab les wi th  Lepto lyngbya thermal is  densi ty .  Sol id  l ines=
Leptolyngbya thermalis density, and dashed l ines= variables environmental .

Table III: Indicative Values (INDVAL) of species according to hydrological periods (HW= high waters and
LW=low waters ) ;  p is  type I  er ror  probabi l i ty ,  obta ined by Monte Car lo test ing.  Highl ighted
values represent indicat ive species in any hydrological  per iod. CV = var iat ion coeff ic ient of
indicative values for randomized groups.

    INDVAL  Species 
HW LW p CV 

Calothrix brevissima 63 0 0.026 62.5 

Leptolyngbya perelegans 63 0 0.024 62.5 

Lyngbya sp. 100 0 0.001 100 

Merismopedia tenuissima 1 59 0.019 59 

Oscillatoria limosa 63 0 0.026 62.5 
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Discussion

Hydrological level of Paraná river assu-
mes a key ro le  in  tempora l  and spat ia l
var ia t ion pat terns of  the systems in  the
upper Paraná river floodplain (Agostinho &
Zalewisk i ,  1996;  Thomaz et  a l . ,  2004;
Rodr igues & Bicudo,  2001 ) .  They a lso
showed the cont ro l l ing ro le  that  the
hydrodynamica l  reg ime of  env i ronments
associated to the river take on over their
funct ion ing,  as i t  was observed in  the
present study. The hydrological pulse is one
of  the most  impor tant  macrofactors
determining the per iphyt ic cyanobacter ia
community in environments in the upper
Paraná river floodplain.

The littoral area of water bodies is an
excellent habitat for aquatic communit ies,
mainly during the high waters period, since
the presence of  aquat ic  macrophyte
stimulates development of periphytic algae
and therefore of cyanobacteria, by supplying
substratum for fixation and due to the large
quantity of nutritive material created by the
process of aging and death (Rodrigues &
Bicudo, 2001).

The highest specific abundance during
the high waters period is probably based
in the homogenizat ing ef fect  o f  the
f loodplain as proposed by Thomaz et al .
(2004) ,  when f luctuat ions on hydrometr ic
levels keep the river-floodplain connection
determine seasonal i ty  o f  l imnolog ica l
factors. Also, the larger number of species
in that period is possibly related to higher
water temperatures, intake of propagules
and low concentration of phosphorus, since
the storage of phosphorus in cyanobacteria
may be higher than in other microalgae,
prov id ing compet i t ive advantage (Paer l ,
1998;  Ol iver  & Ganf ,  2000) .  The lower
conduct iv i ty  in  th is  hydro log ica l  per iod
potent iate the development of this group
of algae (Branco et al., 2001). According to
Biggs ( 1990) ,  conduct iv i ty  has no d i rec t
relationship to cyanobacteria, but it indicates
the relat ive level of nutr ients avai lable to
this community.

The high abundance in Clara lagoon
was probably influenced by its high turbidity,
(O l iver  & Ganf ,  2000) ,  i t  was found an
inverse correlation between cyanobacteria
and solar radiation intensity, as there was
a decrease in photopigments (phycocyanin
and Chlorophyll a) on high levels of solar
radiation.

Abundance of periphytic cyanobacteria
in four environments in the upper Paraná
river f loodplain is indirectly characterized
by nutrient availabil i ty. As the increase or
decrease of phosphorus and nitrogen forms
(Paerl, 1998; Huszar et al., 2000), it is directly
re la ted to  hydrometr ica l  leve l .  The
community of periphyt ic cyanobacteria is
in f luenced by hydro log ica l  per iod,
hydrodynamic reg ime and temperature ,
which are the determining factors in the
composi t ion o f  th is  group of  a lgae
(Ste inberg & Har tmann,  1988;  Huszar  &
Caraco, 1998).

The hydro log ica l  per iod has a lso
in f luenced the morpholog ica l  types o f
cyanobacter ia species prevai l ing in both
periods (Komárek et al . ,  2003; Watson et
a l . ,  1997) .  Consider ing INDVAL,  the h igh
waters  per iod presented f i lamentous
indicative species, whereas in low waters
the species had a co lonia l  coccoid
morphology.  Accord ing to  Paer l  ( 1998) ,
several genera of cyanobacter ia,  colonial
or filaments, are capable of regulating their
development  to  phys io log ica l  and
envi ronmenta l  requi rements .  Dokul i l  &
Teubner  (2000)  re fer  the format ion of
colonies or  aggregates of  dec is ive
importance to physiology and environmental
response of cyanobacteria.
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