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Abstract. The decomposition of macrophytes is an essential process for cycling of carbon and nutrients, and it is source of organic matter for
invertebrates in lakes. We evaluated the colonization by aquatic invertebrates in decomposing leaves of two species of macrophytes in a Neotropical
lentic system. The experiment was conducted from November 2007 to February 2008, with the use of 54 litter bags (Eichhornia azurea (Swartz):
n = 27 and Salvinia auriculata Aubl.: n= 27), each containing 10 g of dry leaves. Three bags of each species were retrieved after 2, 4, 8, 12, 24, 36,
48, 60 and 72 days of incubation. The remaining leaf mass of the two macrophytes species tended to decrease with time, although at different rates.
The decomposition of E. azurea and S. auriculata leaves were classified as rapid and intermediate, respectively. In general, during the experiment
carbon: nitrogen ratio declined in E. azurea and increased in S. auriculata, and presented difference among the days of the experiment and between
the macrophyte species. In E. azurea mass loss was negatively correlated with carbon: nitrogen ratio of the leaves, but the same pattern was not
observed for the S. auriculata leaves. The composition and richness of invertebrates differed among days, but not between macrophytes species. We
concluded that the succession process along the detritus chain was more important in structuring the invertebrate community than the variation in
the nutritional quality of the leaf litter for these two species of macrophytes.

Keywords: Aquatic insects; Carbon: nitrogen ratio; Leaf breakdown; Macrophytes; Oligochaetes.

Colonizacio por Invertebrados Durante a Decomposicao foliar de Eichhornia azurea (Swartz)
Kunth (Commelinales: Pontoderiaceae) e Salvinia auriculata Aubl. (Salvinales: Salvinaceae) em um
Sistema Léntico Neotropical

Resumo. A decomposi¢io de macroéfitas é um processo essencial para ciclagem de carbono e nutrientes, e é fonte de matéria orgénica para invertebrados
em lagos. Avaliamos a colonizacdo por invertebrados aquaticos em folhas em decomposicdo de duas espécies de macroéfitas em um sistema léntico
Neotropical. O experimento foi conduzido entre novembro de 2007 e fevereiro de 2008, com a utilizacdo de 54 sacos de detrito (Eichhornia azurea
(Swartz): n = 27 e Salvinia auriculata Aubl.: n = 27), cada um contendo 10 g de folhas secas. Trés sacos de cada espécie foram recuperados apos 2, 4,
8, 12, 24, 36, 48, 60 e 72 dias de incubagdo. A massa remanescente de folha das duas espécies de macrofitas tendeu a diminuir com o tempo, embora
a velocidades diferentes. A decomposigio de folhas de E. azurea e S. auriculata foram classificadas como rapida e intermédia, respectivamente. Em
geral, durante o experimento a razdo carbono: nitrogénio diminuiu em E. azurea e aumentou em S. auriculata, e apresentou diferenca entre os dias
de experimento e entre as espécies de macrofitas. Em E. azurea perda de massa foi negativamente correlacionada com a razao de carbono: nitrogénio
das folhas, mas o mesmo padrio nio foi observado para as folhas de S. auriculata. A composigio e riqueza de invertebrados diferiram entre os dias,
mas nao entre espécies de macrofitas. Concluimos que o processo de sucessio ao longo da cadeia de detritos foi mais importante na estruturacio da
comunidade de invertebrados do que a varia¢ao na qualidade nutricional do detrito de folha para estas duas espécies de macrofitas.

Palavras-chave: Insetos aquaticos; Decomposicao foliar; Macroéfitas; Oligoquetas; Razao carbono: nitrogénio.

acrophytes are the main source of autochthonous
Morganic matter in the littoral zone of lakes and their

decomposition is an essential process for cycling of
carbon and nutrients (WerzEL 2001; Li et al. 2012). The use of live
macrophyte leaves as food is limited due to high concentration of
cellulose and carbon: nitrogen (C:N) ratios, low digestibility of
some proteins and presence of allelopathic substances that cannot
be degraded by invertebrates (SurEN & LAKE 1989; BRUQUETAS
DE ZozavA & NEIFr 1991). However, during the decomposition
process litter of macrophyte is an important source of both food
and refuge for invertebrates (MormMuUL et al. 2006).

The decomposition rate of aquatic plant species is influenced
by interaction of environmental variables, intrinsic properties
of the leaves and activity of microorganisms and invertebrates
(GivEeNgs et al. 2010). Leaves intrinsic properties, such as size,
(o) morphological structure and initial chemical composition

determine different decomposition rates for each plant species
(GimENES et al. 2010). Carbon (C) is the most recalcitrant of the
structural components in macrophytes, and is often found in
inverse proportion to the nitrogen (N) content in plant tissue
(CHmvMNEY & PiETRO 2006). Generally, higher leaf decomposition
rates are associated with lower C:N ratios (Pacioro & THOMAZ
1998; CHIMNEY & PIETRO 2006).

Invertebrates colonization on litter is influenced by leaf chemical
composition, and by physical (i.e., reduced leaf size) and
chemical (i.e., increase in nitrogen concentration) modification
on the substrate due to activity of microorganisms (GESSNER et
al. 1999; GuLis & SUBERKROPP 2003; CAPELO et al. 2004; GONCALVES
Jr. et al. 2012), during the degradative ecological succession
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(GONCALVES JR. et al. 2003). Shredder invertebrates use detritus
as food and increase its nutritional content by their excrement,
contributing to accelerate the decomposition (Graca 2001).
Despite the importance of shredders in leaf decomposition in
temperate regions, the low abundance of these invertebrates in
relation to microorganisms, indicates that these organisms have
less influence on the decomposition of leaves in tropical streams
(MarHurRIAU & CHAUVET 2002; MORETTI et al. 2007). In contrast,
shredders were abundant in study in tropical Australian streams,
comprising about 24% of the total macroinvertebrates biomass,
not including the crayfish (CHEesHIRE et al. 2005).

We aimed to analyze structure and composition of invertebrates
community in decomposing leaves of Eichhornia azurea (Swartz)
Kunth (Commelinales: Pontederiaceae) and Salvinia auriculata
Aubl. (Salviniales: Salviniaceae) in a lentic system in southeastern
Brazil, to verify if the chemical composition (C:N ratio) of the
substrate has an influence on invertebrate colonization. We
expected that higher decomposition rate and greater richness
and abundance of invertebrates in macrophytes with a smaller
carbon: nitrogen ratio (E. azurea). We also expected to observe
differences in the colonization by invertebrates during the
decomposition process due the improvement in nutritional
quality of the substrate.

MATERIAL AND METHODS

Study Area. The experiment was conducted in Manacés Lake
(21° 46’ 68” S, 43° 22’ 22” W), a reservoir with a surface area of
0.02 km2 and a maximum depth of 5 m (Azevepo et al. 2003),
located in southeastern Brazil. The lake’s water is turbid (Secchi
disk: 0.60 + 0.12 m), with neutral pH (7.10 + 0.25) and average
levels (+ S.D.) of dissolved oxygen, temperature and electrical
conductivity of 5.55 + 2.04 mgL?, 21.35 + 2.25°C and 28.25
+ 12.82 uS cm™, respectively. The lake’s marginal vegetation
consists principally of Merostachys sp. Sprengel (Poales:
Poaceae) and specimens of Tibouchina granulose Cogniaux
(Myrtales: Melastomataceae). In the summer, blooms of Salvinia
spp. usually occur in the lake. However, during the experiment,
macrophytes were not observed (MAaRrTINS et al. 2011).

Collection and data analysis. To perform the decomposition
experiment we selected E. azurea and S. auriculata, two
macrophyte species that are widely distributed in the Neotropical
region (BARRETT 1978; ALVES DOS SANTOS 1999; SANTOS et al. 2004;
Prapo 2006). Leaves of these two species were collected from a
lake in the Poco D’Anta Municipal Biological Reserve (21°45’S,
43°20'W). The leaves were washed to remove the adhered
material (Siva et al. 2011) and then were air dried in an oven
at 60°C (24 h) to obtain initial dry mass (RAMSEYER & MARCHESE
20009).

The experiment was conducted from November 2007 to February
2008, with the use of 54 litter bags (E. azurea: n= 27 and S.
auriculata: n=27) measuring 15x15 cm and 2 mm mesh, each
filled with 10 g of dry leaves. The litter bags were immersed near
the bottom of Manacas Lake, about 3 m from the shoreline and
2.40 + 0.41 m (£ S.D.) deep. To keep the litter bags in contact
with the sediment, small weights (150 g) were attached to them.
Three litter bags of each species were retrieved after 2, 4, 8, 12,
24, 36, 48, 60 and 72 days of incubation.

The remaining material in each litter bag was fixed in 4%
formaldehyde and washed on a sieve (mesh: 0.21 mm). The
invertebrates were sorted under a stereoscopic microscope and
identified to family level, using the identification keys for insects
(McCarrerTY 1981; MERRIT & CUuMMINS 1984; CARVALHO & CALIL
2000; FErRNANDEZ & DoMINGUEZ 2001; PEs et al. 2005; Costa et
al. 2006) and for oligochaetes (BRINKHURST & MARCHESE 1989).
Invertebrates were classified into functional feeding groups
according to MerriT & CummIns (1984) and ScHENKOVA & HELESIC
(2006), respectively. The Chironomidae were not included in

( Silveira et al. )

determination of the trophic functional groups because they have
a wide variety of feeding habits and their trophic classification is
still uncertain (MorerTI et al. 2007).

The remaining plant material was dried in an oven at 60 °C
until reaching constant mass and then utilized to calculate the
decomposition coefficient (k), according to a negative exponential
equation (e.g., PETERSEN & CuMMINS 1974): k = [In (initial mass /
final mass)] / duration of the experiment; mass was expressed
in grams and the duration time in days. The concentration of
organic carbon in the E. azurea and S. auriculata leaves was
estimated as being 46.5% of the organic matter content (WETZEL
& Likens 1991). To calculate the organic matter content, we used
subsamples of the remaining incubated leaves. This material
was ashed in porcelain crucibles at 550 °C in a muffle furnace
for 4 h (WerzeL & Likens 1991). The organic matter content was
calculated by the difference in the mass before and after ashing
in the muffle furnace. The concentration of total nitrogen was
determined by the digestion of subsamples of the remaining dry
leaves with concentrated sulfuric acid in the presence of a catalyst
(ALLEN et al. 1974).

We used analysis of variance (ANOVA two factors) to
verify the existence of a significant difference of the leaf mass loss,
leaf carbon: nitrogen ratio, abundance and richness (number of
taxa) of invertebrates between macrophyte species and among
the days of the experiment. Moreover, we used Pearson’s
correlation coefficient to analyze the relationship between mass
loss and leaves carbon: nitrogen ratio, and between mass loss
and invertebrates abundance. These analyzes was performed in
R program (R Core TEaM 2013).

The similarity of the samples (macrophyte species and days)
was analyzed by cluster analysis (UPGMA; Bray-Curtis
distance coefficient), based on the invertebrate abundance (log
x+1), with the NTSYS-PC version 2.10 program. To verify the
variation in the composition of the community of invertebrates
between the groups formed in the cluster analysis, we applied
the nonparametric multiple response permutation procedure
(MRPP) based on the Bray-Curtis distance coefficient, with
the same data matrix used in the cluster analysis. This analysis
was performed using the PC-ORD 5.15 program. Analysis of
similarity (ANOSIM) was carried out to verify the variation in
the composition of invertebrates between the two macrophyte
species, using the R program (R Core TEaM 2013).

Indicator species analysis (DUFRENE & LEGENDRE 1997) was used
to verify which taxa were more closely related to a determined
group of days established a priori in the cluster analysis. In this
analysis, an indicator value is calculated for each species in each
group and these are tested for statistical significance using a
randomization technique. This analysis was performed in the
PC-ORD version 5.15 program.

RESULTS

Leaf decomposition and C:N rate of the detritus. The
decomposition coefficient was higher for Eichhornia azurea (k
= 0.018 d*) than Salvinia auriculata (k = 0.008 d*). The mass
loss for S. auriculata (30.2% of initial mass) were higher than
those for E. azurea (24.1% of initial mass) in the initial period
(day 2), but tended to reverse with experiment time duration,
remaining 26.5% leaf masses for E. azurea and 51.0% for S.
auriculata (Figure 1a). The remaining dry leaf mass of litter bags
differ among days of the experiment (F, _, = 12.53; p < 0.001), but
not between species of macrophytes (F o5 = 46.30; p = 1.000).
There was no interaction between these factors (F, ,, =12.53; p

= 1.000).We recorded a negative correlation between mass loss
and C:N ratio of the leaves only for E. azurea (r = -0.87; p =
0.001), but not for S. auriculata (r = 0.39; p = 0.270).
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The initial concentration of nitrogen in the E. azurea and S.
auriculata leaves was 1.6% Dry Mass (DM) and 2.6% DM,
respectively. During the experiment there was an increase in this
nutrient in E. azurea, which reached 3.1% DM on day 72 (Figure
2b). In S. auriculata, the concentration of nitrogen on the last day
(2.0% DM) was lower than at the start of the experiment (Figure
2b). The concentration of carbon in E. azurea (day o= 43.3% DM,
day 72= 38.8% DM) decreased during the experiment, unlike
what occurred in the S. auriculata leaves (day o0 = 41.1% DM, day
72= 41.4% DM) (Figure 2c). We recorded a significant interaction
effect between days of the experiment and macrophyte species on

( EntomoBrasilis 9 (1) )

C:N ratio (FL 5= 22.26, p = 0.001). In S. auriculata was observed
increase in C:N ratio during the experiment (day o = 15.7%; day
72 = 20.6%), however, in E. azurea we recorded high values of
C:N ratio on day 0 (27.1%) in relation to day 72 (12.4%).

Invertebrate communities. We recorded 8,093 individuals in
E. azurea and 5,970 individuals in S. auriculata. The abundance
of invertebrates ranged from 125 (day 2) to 1,553 (day 36)
individuals in E. azurea, and from 59 (day 2) to 1,506 (day 36)
individualsin S. auriculata (Table 1). The invertebrate abundance
not differed among days of experiment (F, _, = 3861.1; p = 0.424)
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Figure 1. A. Remaining dry mass. B. nitrogen. C. carbon (means of three replicates + S.D.) of Eichhornia azurea and Salvinia auriculata leaves during
the decomposition experiment in Manacés Lake (southeastern Brazil). Full line: E. azurea; dashed line: S. auriculata.
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Figure 2. Cluster analysis (UPGMA, Bray-Curtis) based on the abundance of invertebrates during the decomposition experiment with Eichhornia
azurea (E) and Salvinia auriculata (S) leaves in Manacés Lake (southeastern Brazil). The indicator species with their respective values (numbers

between parentheses) are listed in the cluster.
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and between species of macrophytes (F, ., = 3910.3; p = 0.181).
Moreover, there was no interaction between these factors (FL 5=
3858.4, p = 0.853).There was no relationship between mass loss
and invertebrate abundance for E. azurea (r = 0.00; p = 0.944)
and S. auriculata (r = 0.02; p = 0.549).

We recorded 13 taxa of invertebrates in leaf litter of E. azurea
and 17 taxa in S. auriculata. The richness ranged from four (day
24 and 72) to eight (days 4 and 8) taxa in E. azurea, and from
three (day 60) to ten (day 8) taxa in S. auriculata (Table 1). The
invertebrate richness differed among days of the experiment (F,
53 = 17-44, P = 0.034), but not between species of macrophytes (F1:
.5 = 18.00; p = 0.629). There was no interaction between these
factors (Fl, = 16.29,p = 0.061).

In the cluster analysis (cophenetic correlation = 0.87), the
samples were separated into three groups (Figure 2) according to
the decomposition stage, independent of the macrophyte species.

¢

The first group was composed of day 2, on which no taxon was
considered to be an indicator. The second group was composed of
days4, 8,12,24,36 and 48 with Chironomidae, Polycentropodidae
and Copepoda as indicator taxa. The last group was composed
of days 60 and 72, with Naididae and Nematoda as indicators.
The composition of the invertebrates community was different
among the groups of days of the experiment (T = -6.92, A = 0.25,
p < 0.001), but not differed between macrophytes species (R =
0.02, p = 0.290).

Silveira et al. )

The invertebrates were distributed into two functional feeding
groups (Figure 3a, b). The relative abundance of collector
invertebrates ranged from 21.2% (day 12) to 100% (day 2) in
E. azurea, and from 24.0% (day 24) to 93.7% (day 72) in S.
auriculata. The relative abundance of predator invertebrates
ranged from 0.0% (day 2) to 78.8% (day 12) in E. azurea, and
from 6.3% (day 72) to 75.0% (day 2) in S. auriculata. The
shredders invertebrates were absent in both macrophytes.

A

A O ® o
S
o O O o

[\
o

[w)

Functional feeding group (%)

12 24 36
Exposure days

48 60 72

B

A& O © o
S 3 & 8

|\
o

Functional feeding group (%)
o

12 24 36
Exposure days

48 60 72

Figure 3. Relative abundance of functional feeding groups of invertebrates during the decomposition experiment with Eichhornia azurea (a) and
Salvinia auriculata (b) leaves in Manacés Lake (southeastern Brazil). Black: collectors; white: predators.

Table 1. Abundance of invertebrates in Eichhornia azurea and Salvinia auriculata leaves ordered by exposure days in Manacas Lake (southeastern

Brazil).
Taxa Eichhornia azurea Salvinia auriculata

2 4 8 12 24 36 48 60 72 2 4 8 12 24 36 48 60 72
OLIGOCHAETA
Aelosomatidae 0 1 12 0 2 3 19 36 70 0 2 7 2 4 3 2 o) 0
Enchytraeidae o) 1 1 2 o) o) 0 o] o) 0 2 o] o) 2 o) o) o] o)
Naididae 1 14 31 160 115 152 262 393 300 2 13 36 114 344 413 300 201 278
COLEOPTERA
Elmidae 0 0 0 0 0 0 o 0 0 o 0 0 1 o 0 0 0 0
DIPTERA
Chironomidae 120 529 1048 690 448 1369 824 549 494 43 279 269 513 727 1056 516 202 302
Ceratopogonidae 0 0 0 0 0 1 o) o] 0 0 1 1 0 0 0 0 0 0
Culicidae 0 1 0 0 0 0 o 0 0 1 0 1 0 o 0 0 0 0
Empididae o) o) o) o) o) o) o) o o) o) o) 1 o) o) o) o) 0 [o)
Simuliidae 1 0 0 0 0 0 o 0 0 0 0 0 o o 0 0 0 o
EPHEMEROPTERA
Baetidae 0 0 1 0 0 0 o 0 o 0 0 2 o 0 0 0 0 o
HEMIPTERA
Hebridae 0 0 o) 0 0 o) o) o) 0 9 2 3 Vi 2 1 o) o) o)
ODONATA
Libellulidae 0 (o) 1 0 (o) 0 0 0 0 0 2 0] 1 o) 0 0 0] (o)
TRICHOPTERA
Ecnomidae (o) 0 0 0 0 0 0 0] (o) 0 0 0 (o) (o) 1 0 0 o)

To be continue...
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Table 1. Continuation...
Taxa Eichhornia azurea Salvinia auriculata
2 4 8 12 24 36 48 60 72 2 4 8 12 24 36 48 60 72
Polycentropodidae 1 1 7 3 2 4 2 0 o 0 0 7 1 11 19 8 0 1
COPEPODA 2 76 103 172 (o} 22 11 2 3 41 41 85 59 12 5 (o} o
HIRUDINAE o o 0 o o 0 0 1 0 0 0 o 0 1 0 0 0
NEMATODA o 3 (o} (o} 0 2 6 12 10 1 o (o} o 1 o 1 2 2
NEMATOMORPHA 0 0 0 0 o 0 0 0 o 0 0 0 0 0 0 0 0 1
Total abundance 125 626 1204 1027 567 1553 1124 993 874 59 342 368 724 1150 1506 832 405 584

Number of taxa 5 8 8 5 4 7 6

6 4 6 8 10 8 8 8 6 3 5

DISCUSSION

Leaf decomposition and C:N rate of the detritus. Based
on the classification proposed by GoncaLves Jr. et al. (2014)
for Brazilian aquatic environments, the decomposition rates of
the E. azurea and S. auriculata leaves were classified as rapid
and intermediate, respectively. The faster decomposition of
E. azurea may be related to smaller C:N ratio in their detritus.
There was a negative correlation between mass loss of E. azurea
and detritus quality (C:N ratio). CHmMNEY & PieTrO (2006) found
a negative correlation between decomposition rate and C:N
ratio and a positive correlation between decomposition rate
and nitrogen content of different macrophyte species —Typha
domingensis Pers. and T. latifolia L. (Typhaceae), E. crassipes
[Mart.] Solms. (Pontederiaceae), Pistia stratiotes L. (Araceae),
Najas guadalupensis [Spreng.] Magnus (Hydrocharitaceae)
and Ceratophyllum demersum L. (Ceratophyllaceae). Lan et
al. (2006) showed that rhizomes of Zizania latifolia (Griseb.)
Turcz. ex Stapf (Poaceae) with lower C:N ratio presented faster
decomposition rates. These results corroborate the importance
of the quality of leaf litter on decomposition rate.

On the first two days of decomposition, there was observed
rapid mass loss in both macrophyte species. This high mass loss
during the initial days is due to leaching of phenols and amino
acids (GessNER et al. 1999). MARTINS et al. (2011) attributed the
high mass loss in E. azurea leaves at the start of the experiment
to method of drying the leaves in an oven before immersion in
the lake, because this drying promoted rupture of the cell wall,
accelerating the loss of soluble components. We used the same
method, so it is likely the rapid mass loss observed at the start of
experiment was related to this drying procedure.

The decrease in C:N ratio observed in E. azurea leaves was
not observed in S. auriculata. Although we did not analyze the
colonization by microorganisms, it is well established in the
literature that these organisms immobilize nitrogen from the
water to the detritus (Pacioro & THOMAZ 1999; PADIAL & THOMAZ
2006), which may have contributed to increase the concentration
of this nutrient in the decomposing E. azurea leaves, while the
decline in carbon found in this species during the study period
can be attributed to carbon mineralization (Re/MANKOVA &
Houpkovi 2006). SciesseRE et al. (2011) studied three species of
macrophytes (Salvinia sp., E. azurea and Cyperus giganteus
Vahl (Cyperaceae)) and found that the Salvinia sp. litter was
more recalcitrant, with lower mass loss and enzyme activity
than the other two species. Therefore, it is likely that the S.
auriculata leaves in our study may have been less colonized
by microorganisms, influencing the reduction of N during the
experiment. Howarp-WiLLiams & Junk (1976) and LoncHr et al.
(2008) did not observe an increase in nitrogen concentration
during decomposition of S. auriculata and S. natans (L.) All.
(Salviniaceae) leaves, respectively.

Invertebrate communities. We did not observed significant
differences in abundance, richness and composition of
invertebrates between the two macrophytes species, probably
because we did not observe significant differences in the mass

loss and rate of carbon: nitrogen between macrophytes species.
In contrast to MarHuriau & Cuauver (2002) found that in
Croton gossypifolius Vahl (Euphorbiaceae) leaves, with a faster
decomposition rate, colonization by fungi and the accumulation of
N support faster and more highest colonization by invertebrates,
while Clidemia sp. (Melastomataceae) leaves, which degrade
more slowly, provide a substrate more durable to fauna and
support a more diversified invertebrate community.

We recorded a significant increase of richness along the
experiment, which may be related to observation of greater
uniformity of organic matter particles size these stages of
the experiment. According to CapeLLo et al. (2004), the least
heterogeneity at the beginning of the experiment is due the
leaves to be a new substrate to be colonized. Similarly, at the
end of the experiment the action of decomposer organisms leads
to greater physical homogeneity of the detritus (CareLLo et al.
2004). Additionally, the increase in the proportion of support
material (cellulose and lignin) (Becon et al. 1995) because of the
consumption of softer parts leads to reduction in the richness of
invertebrates.

The better quality of detritus at the end of experiment provides
a more plentiful food supply (Smock & STONEBURNER 1980), in
turn allowing greater density of fauna (GongaLves Jr. et al. 2003,
2004; MorerTi et al. 2007). However, even for E. azurea in which
has an increase in the concentration of nitrogen and reducing in
the concentration of carbon at the end of our experiment, no
correlation was observed between the abundance of invertebrates
and weight loss. MaTHURIAU & CHAUVET (2002) also observed the
N increase in both leaf species studied (C. gossypifolius and
Clidemia sp.), and a decrease after the peak in early colonization
of leaves by invertebrates.

The composition of invertebrates was dissimilar among the days
in the cluster analysis and MRPP, probably due the fauna respond
differently to physical and chemical modification on the leaf litter
during the experiment as a consequence of the different survival
strategies. A study in a pond in the tropical region with Typha
domingensis Pers. (Typhaceae) and Nymphaea ampla (Salisb.)
DC. (Nympheaceae) was observed formation of three groups,
according to the stage of decomposition (initial, intermediate and
advanced), in the cluster analysis and thus it can be concluded that
the invertebrate community is structured mainly by degradative
ecological successional (GoNcaLVEs Jr. et al. 2004).

In our study, Chironomidae larvae have been recorded since
the beginning of the experiment. Nevertheless was considered
indicator, with higher abundance and frequency in intermediate
days of our experiment of decomposition. This familyis considered
early colonizers (r-strategists), inhabiting various substrates
(Taxkepa et al. 2003), and GoNCALVES JR et al. (2004), for example,
show that the family Chironomidae was indicator in all stages
of decomposition. Among the families of oligochaetes, Naididae
occurred in greatest abundance in both macrophytes and was
considered indicator of the final days of decomposition. Smock
& StoNEBURNER (1980) showed that species of Naididae exhibited
positive responses to presumably increasing levels of food as leaf
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decomposition progressed, and they become abundant after the
leaves visually show signs of decomposition.

In respect to the functional feeding groups, the predators
were represented mainly by Chaetogaster that feed on small
invertebrates as rotifers and protozoa (MartiNs et al. 2011)
and probably its abundance was not determined by collectors.
Furthermore, we did not observe the presence of shredders. The
same result was reported by Rezenpk et al. (2010) in two other
lakes in southeastern Brazil. In the absence of this functional
feeding group, invertebrates such as the Tubificinae, Gastropoda
and Chironomidae can assume a similar role (CHAuVET et al.
1993; CaPELLO et al. 2004; Casas et al. 2011). Nevertheless, we did
not observe the presence of the first two taxa. Low abundance
and richness of Tubificinae also were reported by MarTins et al.
(2011) in decomposing E. azurea leaves in Manacas Lake and
these authors observed that this subfamily was not important
to macrophyte decomposition. Although the Chironomidae
were not included in the functional feeding group in this study,
StvEIraA et al. (2013) shows the importance of larvae of this family
in decomposition, since the main food item observed in stomach
content of the majority of genera analyzed at the start and end of
the experiments was leaf detritus.

In conclusion, we believe that decomposing E. azurea and S.
auriculata leaves are important substrates for colonization by
invertebrates, principally the Chironomidae and Oligochaetes,
given high abundance of these groups in the two macrophytes.
Changes in chemical composition and structure of the leaf litter
during decomposition were more important to determine the
structure of invertebrate community than quality (C:N ratio) of
the two types of leaf litter.
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