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ABSTRACT

Biomass and elemental composition (C, N, H) of the periphytic community attached to Polygonum punctatum Ell. in a

subtropical reservoir and its relationship to environmental factors

The periphytic communities in Brazilian reservoirs have been studied widely due to their importance for the assimilation of
nutrients and their role at the base of the food chain. The objective of the present work was to analyse the environmental
variables that influence the development of periphytic communities attached to stalks of the aquatic macrophyte Polygonum
punctatum Ell. Five sample collections were made during 2010 at two sites in the Itupararanga reservoir (Ibiúna, São Paulo,
Brazil). The macrophyte was collected, and the periphytic community attached to its stalks was scraped off with a brush and
jets of distilled water. Using a PLS analysis, we observed that 94.3 % of the variation in periphyton biomass could be explained
by concentrations of nitrate, conductivity, dissolved oxygen, water clarity and dissolved inorganic phosphorous. According to
the indices applied, in 2010 the biomass of the periphytic community in the reservoir was low and predominantly heterotrophic,
and the concentration of carbon in the periphyton was lower than that found in previous studies of this community.
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RESUMEN

Biomasa y composición elemental (C, N, H) de la comunidad perifítica adjunta a Polygonum punctatum Ell. en un

embalse subtropical y su relación con los factores ambientales

Las comunidades perifíticas en los embalses brasileños han sido ampliamente estudiadas debido a su importancia en la
asimilación de nutrientes y su papel en la base de la cadena alimentaria. El objetivo del presente trabajo fue analizar las
variables ambientales que influyen en el desarrollo de la comunidad perifítica adjunta a tallos de las macrófitas acuáticas
Polygonum punctatum Ell. Cinco colecciones de muestras se realizaron en 2010 en dos sitios en el embalse Itupararanga
(Ibiúna, São Paulo, Brasil). Las macrófitas se recogió, y la comunidad perifíticas adjunta a sus tallos se raspó con la ayuda
de un cepillo y chorros de agua destilada A través del análisis de PLS, se observó que 94.3 % de la variación en la biomasa
de perifiton puede explicarse por la concentración de nitrato, conductividad, oxígeno disuelto, transparencia del agua y
el fósforo inorgánico disuelto. De acuerdo con los índices utilizados, en 2010 la biomasa de la comunidad perifítica en el
embalse es bajo y predominantemente heterótrofos, y la concentración de carbono en el perifiton fue menor que la encontrada
en estudios previos de esta comunidad.

Palabras clave: Carbono, composición elemental, perifiton, embalse.
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INTRODUCTION

Environmental conditions govern both the devel-
opment and biomass of periphytic communities
in aquatic ecosystems (Moschini-Carlos et al.,
2000; Elsdon & Limburg, 2008; Guariento et
al., 2009; Sanches et al., 2011). In reservoirs,
knowledge concerning primary producers is
especially important because these organisms
can regulate the trophic chain via bottom-up
effects, and the water in reservoirs is used for
essential purposes such as human consumption,
irrigation, recreation, and tourism (Tundisi &
Matsumura-Tundisi, 2003).

Changes in periphytic communities have been
associated with a variety of anthropogenic im-
pacts including land use and occupation (Elsdon
& Limburg, 2008), nutrient enrichment (Sanches
et al., 2011), and the availability of light (Guasch
& Sabater, 1998; Sanches et al., 2011). All of
these factors can act in conjunction to increase
or decrease periphytic biomass in continental
aquatic ecosystems.

Periphyton has been widely studied in Brazi-
lian reservoirs with regards to its biomass (Mos-
chini-Carlos et al., 2001; Ferragut et al., 2010),
specific composition (Fermino et al., 2011), and
primary productivity (Moschini-Carlos et al.,
2000; Moschini-Carlos et al., 2001). However,
very little information is available concerning its
elemental composition, which could serve as a
basis for comparisons between different environ-
ments or levels of environmental contamination.
In addition to its well-known importance as a
primary producer (Wetzel, 1963), the periphytic
community is also extremely important to the
carbon cycle in aquatic ecosystems, and in some
cases is responsible for as much as 90 % of or-
ganic matter production (Wetzel, 1990). According
to Tranvik et al. (2009), alterations in aquatic
ecosystems due to anthropogenic activity, as is the
case for reservoirs, can cause hydrological and tem-
perature changes that intensify the carbon cycle.

The present study was undertaken to iden-
tify the environmental variables that affect the
biomass of periphytic community attached to the
aquatic macrophyte Polygonum punctatum Ell.
and to determine the contribution of this biomass

Figure 1. Location of Ibiúna municipality in São Paulo State
and of the sampling stations in the Itupararanga reservoir. Lo-
calización de la ciudad de Ibiúna en el Estado de São Paulo y
de las estaciones de muestreo en el embalse Itupararanga.

to the total carbon stock of a subtropical reser-
voir. Our hypothesis is that seasonality, through
changes in hydrology, will exert some influence
on both the biomass and elemental composition
of this community in the Itupararanga reservoir.

MATERIALS AND METHODS

The Itupararanga reservoir (Ibiúna, São Paulo,
Brazil) is located in the upper reaches of the
Sorocaba River in southeastern Brazil, which is
in the subtropical zone of the country. It receives
water from the rivers Sorocabuçu and Soroca-
mirim, which together form the Sorocaba River
(Smith & Petrere Jr., 2008). The reservoir was
constructed in 1914 for generating electricity
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(Cunha & Calijuri, 2011) and occupies parts of
the municipalities of Ibiúna, Piedade, São Ro-
que, Mairinque, Alumínio, and Votorantim.

The principal types of land use in the hydro-
graphic basin in which the reservoir is located
(the Upper Sorocaba and Middle Tietê basin)
are intensive agriculture (42.3 % of coverage)
and smallholdings (4.2 % of coverage), with the
largest portion of the area dedicated to crop pro-
duction (Sardinha et al., 2010; Conceição et al.,
2011, Pedrazzi et al., 2013).

The Itupararanga reservoir supplies drinking
water to a population of approximately 800 000,
has a storage capacity of 286 million cubic me-
ters of water, and a water residence time of be-
tween 4 and 13 months depending on precipita-
tion patterns (Cunha & Calijuri, 2011).

The periphytic community was sampled five
times during the year 2010 at two locations in
the reservoir from stands of aquatic macrophytes
dominated by Polygonum punctatum Ell. Site
BR1 (UTM 23K 0266956/7385031) was located
at the mouth of the Campo Verde stream, and
site BR3 (UTM 23K 0264430/7381817) was
located at the point where the Ressaca stream
discharges into the transitional zone of the
reservoir (Cunha & Calijuri, 2011) (Fig. 1).
Both sampling sites were situated in regions
with a mixture of agricultural plantations and
residential condominiums.

Rainfall data were obtained from the meteo-
rological station located in the municipality of
Ibiúna from the Centre for Integrated Agrome-
teorological Information’s (CIIAGRO) website.
The following physical and chemical param-
eters of the water were measured in situ: pH,
conductivity, water temperature (YSI 63-50 FT
probe), and dissolved oxygen (YSI 55-12 FT pro-
be). The laboratory analyses included quantifica-
tion of total Kjeldahl nitrogen, total phosphorous,
dissolved inorganic phosphate, total dissolved
phosphate, nitrites, and nitrates by the methods
described in APHA (2005). The transparency
of the water was evaluated using a Secchi
disc. Sampling was not possible at site BR3 in
September or at site BR1 in November, due to
low water levels in the reservoir that prevented
access to the sampling sites by boat.

The periphyton attached to the petioles of
P. punctatum was collected in triplicate at the
sampling stations using frames (area 0.0156 m2)
thrown randomly onto the stands of aquatic
macrophytes. In the laboratory, the periphyton
was removed from the macrophytes using a
brush and jets of distilled water. Aliquots were
taken to determine the dry weight, ash-free dry
weight, and ash, as described by APHA (2005).
Chlorophyll-a and pheophytin were measured
using ethanol as a solvent, according to Nush
(1980), using modifications described in norm
NEM 6520 (Netherlands Norm, 1981).Elemental
analysis of the dry macerated periphyton (in terms
of the quantities of carbon, nitrogen, hydrogen,
and sulphur) was performed using an elemental
analyser (Model EA1110, CE Instruments).

The periphyton was classified according
to its biomass and inorganic and/or organic
content using the index proposed by Lakatos
(1989). The Autotrophic Index (APHA, 2005)
was also used, enabling inferences to be made
concerning the successional phases of the peri-
phytic communities, classifying them as either
autotrophic or heterotrophic.

An exploratory analysis and Shapiro-Wilk test
(Shapiro & Wilk, 1965) were applied to verify
data normality (α = 0.05). In the absence of nor-
mality, data were log-transformed. The Pearson
test was used to identify linear correlations be-
tween the water’s physical and chemical vari-
ables, and the biological variables. To explore the
relationships between the physical and chemical
variables of the water and the periphytic biomass,
we applied an analysis of Partial Least Squares
(PLS). According to Eriksson et al. (2001), PLS
analysis is recommended for analysing data with
many noisy, collinear and incomplete variables
for both X and Y . All of the statistical analy-
ses were performed using Statistica v. 8 software
(Statsoft Inc. 2007).

RESULTS

Precipitation in the Itupararanga reservoir region
varied between 3.6 mm (August) and 342.8 mm
(January), with an annual mean of 114.7 mm.
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Water temperature showed little variation be-
tween the periods studied (CV = 18.32 %) (Ta-
ble 1). Water pH was basic during February and
near neutral during the other months. The concen-
tration of dissolved oxygen varied widely (CV =
= 35.21 %) and was significantlylower in Novem-
ber than during all other periods. Water conduc-
tivity was similar at all sampling dates (Table 1).

Operation of the reservoir (Fig. 2) had a sub-
stantial influence on the physical and chemical
characteristics of the water. The water level
showed a positive correlation with transparency
(r = 0.9, p < 0.01) and with total nitrogen
concentration (r = 0.8, p < 0.05) (Table 2).
The inflow into the reservoir was positively
correlated with both water temperature (r = 0.8,
p < 0.01) and transparency (r = 0.7, p < 0.05),
while reservoir outflow was positively correlated
with both water temperature (r = 0.9, p < 0.01)
and pH (r = 0.8, p < 0.01). The concentrations
of total dissolved phosphorous and dissolved
inorganic phosphorous showed no seasonality.
However, the total nitrogen concentration was
highly variable (CV = 90.5 %) and fluctuated
between values lower than the detection limit
and 0.47 mg L−1, with the highest values being
measured during February 2010 (Table 1). Ni-
trites exhibited substantial temporal variability
(CV = 104.3 %) and no obvious seasonal trends.
The nitrate concentrations exhibited their lowest
values during June 2010 (Table 1).

Figure 2. Water level (m.a.s.l.) (black line) and inflow (grey
line) in the Itupararanga reservoir during the study period. Cota
(m.s.n.m.) (línea negra) y el flujo entrante (línea gris) en el
embalse Itupararanga durante el periodo de estudio.

Table 2. Values of the correlations between the physical and
chemical variables of the water and the operation of the Itu-
pararanga reservoir. Coeficientes de correlación entre las va-
riables físicas y químicas del agua y del funcionamiento del
embalse Itupararanga.

Variables
Reservoir operation

Water level Inflow Outflow

TN 0.82 (p ≤ 0.05)

zDS 0.92 (p ≤ 0.01) 0.75 (p ≤ 0.05)

T 0.87 (p ≤ 0.01) 0.91 (p ≤ 0.01)

pH 0.83 (p ≤ 0.01)

Table 1. Values of physical and chemical variables of the surface water (minimum, maximum, mean, coefficient of variation
(CV) and standard error (SE)) of the Itupararanga reservoir during the study period at sampling stations (SS) BR1 and BR3, n = 8.
* Below detection limit. Valores de las variables físicas y químicas de las aguas superficiales (mínimo, máximo, media, coeficiente
de variación (CV) y el error estándar (SE) del embalse Itupararanga durante el periodo de estudio en las estaciones de muestreo
BR1 y BR3, n = 8. * Por debajo del límite de detección.

SS/month T pH EC Zds DO TP DTP DIP TN NO−2 NO−3 %C %N %H TN:TP

BR1/02 28.8 8.2 50.0 1.7 7.4 26.26 19.20 3.82 0.42 0.04 0.52 32.15 2.71 4.95 15.1
BR3/02 29.1 9.8 52.0 1.6 7.9 29.42 15.04 2.25 0.47 0.01 0.51 23.57 1.76 4.44 15.1
BR1/04 24.4 7.2 63.2 2 6.3 23.60 10.16 3.49 0.11 0.06 0.43 23.49 1.75 3.85 4.6
BR3/04 23.4 6, 8 66.0 1.5 6, 5 20.45 3.08 1.26 0.16 0.03 0.42 21.75 1.72 3.88 7.6
BR1/06 18.0 6.9 62.7 1, 7 6.1 32.66 20.71 1.38 0.14 0.22 0.31 22.51 1.98 4.07 4.0
BR3/06 19.1 7.3 64.3 1.1 8.5 113.61 12.46 0.96 0.23 0.16 0.34 17.88 2.17 3.52 1.9
BR1/09 19.6 7.3 60.2 0.5 9.1 49.12 14.27 2.59 * * 0.37 20, 06 1.97 3.65 0
BR3/11 22.3 7.5 37.0 0.2 1.5 89.27 17.10 2.13 * 0.06 0.84 6.53 0.65 2, 39 0
Mean 23.1 7.6 56.9 1.4 6.7 48.04 14.00 2, 23 0.19 0.07 0.46 21.01 1.86 3.84 6.03

CV (%) 18.3 12.8 17.4 54.4 35.2 72.16 39.96 46.41 90.58 104.33 35.93 51.72 0.32 0.54 37.56
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The TN:TP atomic ratio varied between 0 and
14 at the two sites (Table 1); according to Guild-
ford & Hecky (2000), values below 20 are char-
acteristic of nitrogen limitation.

The ash-free dry weight (AFDW) of periphy-
ton was similar at both sampling sites at most
sampling times, with the exception of site BR3
in November, when higher values were measured
(Fig. 3). The lowest values were obtained in
June when the water temperature was lower
(Figs. 1 and 4). AFDW was negatively correlated
with conductivity (r = −0.8, p ≤ 0.01), trans-
parency (r = −0.6, p ≤ 0.05), dissolved oxygen
(r = −0.8, p ≤ 0.01), and total nitrogen (r = −0.9,
p ≤ 0.01) and was positively associated with
nitrate concentration (r = 0.9, p ≤ 0.01).

The chlorophyll-a content of the periphy-
ton (Fig. 3) remained fairly constant during
the months of February, April, and June, but
increased at site BR1 in September and at site

BR3 in November. Chlorophyll-a was negatively
correlated with water transparency (r = −0.9,
p ≤ 0.01), total nitrogen (r = −0.7, p ≤ 0.01),
and nitrites (r = −0.6, p ≤ 0.05).

The concentrations of carbon, nitrogen, and
hydrogen in the periphytic community were gen-
erally higher during the rainy season (Fig. 4). The
concentrations of sulphur were below the detec-
tion limit for the method employed.

The carbon content of the periphytic commu-
nity was negatively correlated with water trans-
parency (r = −0.6, p ≤ 0.05), dissolved oxy-
gen (r = −0.7, p ≤ 0.01), and total nitrogen
(r = −0.8, p ≤ 0.01), but was positively corre-
lated with the nitrate concentration in the water
(r = 0.9, p ≤ 0.01).

The nitrogen content of the periphyton was
negatively correlated with water conductivity
(r = −0.8, p ≤ 0.01), transparency (r = −0.7,
p ≤ 0.05), dissolved oxygen (r = −0.7, p ≤ 0.01),

Figure 3. Periphytic biomass expressed as ash free dry weight (AFDW) at the BR1 (a) and BR3 (b) sampling stations and
chlorophyll-a at the BR1 (c) and BR3 (d) sampling stations. Biomasa del perifíton expresada en peso seco libre de cenizas (AFDW)
en las estaciones de muestreo BR1 (a) y BR3 (b) y clorofila-a en las estaciones de muestreo BR1 (c) y BR3 (d).
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and total nitrogen (r = −0.9, p ≤ 0.01), but
was positively correlated with the water nitrate
concentration (r = 0.9, p ≤ 0.01).

The total carbon concentrations of the peri-
phytic community in the Itupararanga reservoir
were lower than those found in previous studies
undertaken both in Brazil and in temperate
regions (Table 3). In the present study, the
concentration of carbon varied between 0.3 and
1.2 mg C m2, with the highest concentration
measured at site BR3 in November, and the
lowest concentration at site BR3 in April.

The PLS analysis with five independent vari-
ables (nitrates, conductivity, dissolved oxygen,
water transparency and dissolved inorganic
phosphorous) produced two components, where
94.3 % of the sum of squares of the dependent
variables had been explained by all the extracted
components. The predicted variation was 62 %,
suggesting a reasonably good model (Table 4).
The variables that had the greatest influence on
the model were nitrates (VIP = 0516), conduc-
tivity (VIP = 0492), dissolved oxygen (VIP =
0462), water transparency (VIP = 0416) and
dissolved inorganic phosphorous (VIP = 0320).

According to the autotrophic index (APHA,
2005) the periphytic communities could be clas-
sified as heterotrophic at both sites and during all
periods (Table 5). The index proposed by Lakatos
(1989) indicated that the periphytic community
at site BR1 generally had a higher organic con-

tent, while the periphyton from site BR3 exhib-
ited similar proportions of organic and inorganic
materials (Table 5). Both sites were characterised
by low levels of biomass throughout the study pe-
riod according to the Lakatos index (1989).

DISCUSSION

The monthly precipitation and temperature data
clearly distinguished the driest period (June)
from the rainy period (February, April, Septem-
ber, and November). The volume and inflow of
the reservoir declined continuously after July,
which sometimes made it impossible to sample
during periods of low water. The inflow of the
reservoir, which correlates with precipitation
rates, was positively correlated with temperature
and with water transparency, indicating that
when water entered the reservoir, there was a di-
lution of total solids that favoured transparency.
In a study of the Itaipu reservoir, Ribeiro Filho et
al., (2011) observed that chemical, physical and
limnological variables were strongly dependent
on the hydrological regime, which supports our
results. In contrast, for Brazilian reservoirs, no
marked seasonality was observed for the total
or dissolved nutrient concentrations, except
for nitrates. This could have been due to the
location of the sampling sites in branches of the
central section of the reservoir with intermediate

Figure 4. Concentrations of carbon (C), nitrogen (N) and hydrogen (H) in the dry weight of periphyton (DW) at the BR1(a) and
BR3(b) sampling stations. Concentraciones de carbono (C), nitrógeno (N) y de hidrógeno (H) del peso seco del perifiton (DW) en
las estaciones de muestreo BR1 (a) y BR3 (b).
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Table 3. Concentrations of carbon in the periphytic biomass at different locations and on different substrata. Concentraciones de
carbono en la biomasa perifítica en localidades y sustratos diferentes.

Study area Substratum Carbon Reference

Jurumirim Reservoir (SP, Brazil) Natural substratum (macrophyte) 14.5-52.1 % DW Moschini-Carlos et al. (1998)

Boreal lakes (ON, Canada) Artificial substratum 6-15 mgC m2 Frost & Elser (2002)

Boreal lakes (ON, Canada) Natural substratum (rock) 14-60 mgC m2 Frost & Elser (2002)

Érken lake (Sweden) Natural substratum (rock) 1,5 mgC m2 Kahlert et al. (2002)

Cabiúna lagoon (RJ, Brazil) Artificial substratum 2.2-2.6 mgC m2 Guariento et al. (2011)

characteristics between fluvial and lacustrine
zones (Thornton et al., 1990), hence masking
any possible seasonal behaviour of the nutrients.

Periphyton biomass (AFDW) and chloro-
phyll-a were at their lowest in June (dry period),
which was associated with lower water tempera-
tures and a lower concentration of nitrates. This
result demonstrates the importance of nitrates
to the development of benthic producers, as
detected by Axler & Reuter (1996), who demon-
strated that periphyton was responsible for con-
suming 56 % of the nitrates in an experiment in a
mesocosm and that temperature influenced algal
growth (Roberts et al., 2003) but contrasted with
results found in Brazilian reservoirs (Borduqui et
al., 2008; Moschini-Carlos et al., 2000), where
greater biomass was found during dry periods.

The carbon, nitrogen, and hydrogen con-
centrations of the periphytic community also
exhibited seasonal variations, with the highest
values found during the rainy period. Positive
correlations were found between the water vol-
ume in the reservoir and the concentration of total
nitrogen, which had a positive relationship with

the periphytic biomass and composition. This
factor may be associated with surface runoff
during the rainy season, where nutrients are
carried into water bodies, thus promoting the
development of the periphytic community. The
concentrations of carbon and nitrogen in the
periphytic community also showed strong corre-
lations with nitrate concentrations. In a study of
the Jurumirim reservoir (São Paulo State, Brazil),
Moschini-Carlos et al. (1998) also found positive
relationships between the elemental compo-
sition of the periphyton and the hydrological
regime, which supports our hypothesis.

Nitrogen was the limiting nutrient throughout
the study period at both sites, according to the
TN:TP ratios (Guildford & Hecky, 2000) for
phytoplankton. In previous work undertaken at
the same reservoir, Cunha & Calijuri (2011)
also reported nitrogen limitations for the phyto-
plankton community in the fluvial and lacustrine
zones (TN:TP atomic ratio = 11-~35). In the
Ninféias reservoir (São Paulo, Brazil), which
has mesotrophic characteristics, Ferragut et al.
(2010) found that the periphytic community

Table 4. Model fitting results of the PLS analysis performed with the independent (nitrate, conductivity, dissolved oxygen, water
transparency and dissolved inorganic phosphorous) and dependent (AFDW) variables. k = component number, R2X = fraction of sum
of squares of all the Xs explained by the component, R2X (cumul.) = accumulated R2X, R2Y = fraction of sum of squares of all the
Ys explained by the component, R2Y (cumul.) = accumulated R2Y, Q2 = fraction of the total variation of the Xs and Ys that can be
predicted by the component, Q2 (cumul.) = accumulated Q2. Resultados del ajuste del modelo PLS con las variables independientes
(nitratos, conductividad, oxígeno disuelto, transparencia del agua y el fósforo inorgánico disuelto) y las independientes (AFDW).
k = número de componentes, R2X = fracción de la suma de los cuadrados de todas las variables independientes explicados por
el componente, R2X (cumul.) = R2X acumulado, R2Y = fracción de la suma de los cuadrados de todas las variables dependientes
explicados por el componente. R2Y (cumul.) = R2Y acumulado, Q2 = fracción de la variación total de las variables dependientes e
independientes que se puede predecir por los componentes, Q2 (cumul.) = Q2 acumulado.

k R2X R2X (Cumul.) Eigenvalues R2Y R2Y (Cumul.) Q2 Q2 (Cumul.)

1 0.660995 0.660995 3.281698 0.916392 0.916392 0.70133 0.70133
2 0.207576 0.868571 0.79547 0.026816 0.943207 −0.241733 0.629132

14974 Limnetica 32(2), pàgina 195, 21/11/2013



196 Taniwaki et al.

was limited by phosphorous, except during
spring (TN:TP atomic ratio = 3.2-~87). The
concentrations of phosphorous were available
throughout the period of the study and were
similar to those measured in other subtropical
Brazilian reservoirs (Cunha & Calijuri, 2011).

The PLS analysis demonstrated a strong in-
fluence of nitrates but also of the conductivity on
the development of periphytic biomass. Various
studies have attributed concentrations of ions in
the water to anthropogenic activities such as land
use and occupation and the discharge of domes-
tic effluents. In a study of rivers in the Middle Rio
Doce basin, Petrucio et al. (2005) suggested that
secondary bacterial production was highly sen-
sitive to changes in the concentrations of nitro-
gen and phosphorous as well as to the conduc-
tivity of the water.

Recent studies have demonstrated the impor-
tance of riparian vegetation for the control of ni-
trate input in aquatic ecosystems because nitrates
are an important nutrient for the development of
primary producers. Sobota et al. (2012) demon-
strated that streams near agricultural and urban
centres have higher rates of nitrates and attributed
this to the lack of riparian vegetation, suggesting
that the maintenance and restoration of riparian
vegetation may contribute to the reestablishment
of the natural rate of nitrate uptake. In another
study, Weller et al. (2011) concluded through

modeling that the restoration of riparian vegeta-
tion could contribute substantially to the reduc-
tion of nitrates in water. In another study in the
same reservoir, Taniwaki et al. (2013) observed
that land use and occupation around the reser-
voir contribute to nutrient concentrations and the
genotoxicity of water. All of these studies support
our results, given that the Itupararanga reservoir
has a reduced cover of riparian vegetation in its
surroundings, favouring the input of nitrates and
thus the development of a periphyton commu-
nity, particularly during the rainy season, when
the highest rates of runoff occur.

The periphyton showed an average concen-
tration of 21 % carbon in its biomass. In a study
that analysed over 5000 pieces of data, it was
found that algae in the periphytic community
contributed approximately 8.4 % of the total
carbon in the periphytic biomass (Frost et al.,
2005). According to the authors, the remainder
of the carbon in the periphyton was due to
the production of mucilage and other organic
materials by bacteria and algae. Moschini-Carlos
et al. (1998) and Guariento et al. (2011) mea-
sured average concentrations of carbon in the
periphytic biomass that were higher than those
found in the present study. One possible expla-
nation for this fact might be the different types
of substrate colonisation of periphyton, as was
observed by Zebek (2009).

Table 5. Periphyton type according to the Autotrophic Index - AI (APHA, 2005) and Lakatos (1989). Tipo de perifiton de acuerdo
con el Índice de autotrofia - AI (APHA, 2005) y Lakatos (1989).

Sample date Type of biomass Ash % Type AI Type

BR1

Feb Low 15.5 organic 1114 Heterotrophic

Apr Low 29.9 organic 1594 Heterotrophic

Jun Low 16.2 organic 657 Heterotrophic

Sep Low 45.7 org-inorg 312 Heterotrophic

BR3

Feb Low 38.9 org-inorg 1349 Heterotrophic

Apr Low 39.1 org-inorg 907 Heterotrophic

Jun Low 31.5 org-inorg 633 Heterotrophic

Nov Low 79.0 inorg 1086 Heterotrophic
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CONCLUSIONS

In this study, we found that the biomass and el-
emental composition of the periphytic commu-
nity is dependent on the season and is controlled
principally by the concentration of nitrate in the
water. This result demonstrates the importance
of maintaining riparian vegetation and manag-
ing effluents to control the input of nitrates into
the reservoir and thus control primary production
and the production of organic matter in the Itu-
pararanga reservoir.
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