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Abstract

The objective of this study was to analyze the colonization of Chironomidae (Diptera) larvae
during the decomposition of Eichhornia azurea (Swartz) Kunth (Commelinales: Pontederiaceae)
leaves in a lake in southeastern Brazil in two seasons of the year. The experiment was conducted
from September to November 2007 and February to April 2008. In each period, 21 litter bags
were used, each containing 10 g of dried leaves. Three bags were removed after 2, 5, 8, 12, 25,
45, and 65 days of colonization. The decomposition rate of the E. azurea leaves was rapid in both
seasons, with no significant difference between them. The Chironomidae showed higher density
than the other invertebrates. Goeldichironomus, Tanytarsus, and Corynoneura were the most
abundant genera of Chironomidae. The invertebrate density increased during the experiment,
differing within days but not between seasons. The faunal composition differed between the
decomposition phases (initial and final), but did not differ between the seasons (dry and wet). The
taxa Ablabesmyia, Caladomyia, Chironomus, Goeldichironomus, and Parachironomus were the
most closely related to the final days of the experiment. Litter was the main food item found in
the gut contents of the organisms of all the genera analyzed, both at the beginning and end of the
decomposition. We believe that the feeding activity combined with the high larval density is an
important factor contributing to the rapid decomposition of the E. azurea leaves. In conclusion,
the succession process along the detritus chain of E. azurea was more important in structuring the
assemblage of Chironomidae larvae than seasonal variations.
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Introduction

The macrophyte Eichhornia azurea (Swartz)
Kunth (Commelinales: Pontederiaceae) is
widely distributed in Neotropical regions, in-
cluding throughout Brazil (Barret 1978; Alves
dos Santos 1999). Aquatic plants play a fun-
damental role in various ecological processes,
with the decomposition of their biomass being
one of the main routes for cycling organic
matter (Azevedo et al. 2008). Additionally,
macrophytes are important sources of litter
(Pieczyfiska 1986), utilized as food and shel-
ter by aquatic invertebrates (Gongalves et al.
2000).

The decomposition process depends on many
factors, but invertebrates are a key component
of this process, playing important roles such
as leaf litter fragmentation, which increases
the area available for decomposing microor-
ganism's colonization, and increasing the
nutritional content of the litter by depositing
their excreta on the leaf fragments (Graga
2001). Moreover, invertebrates contribute
greatly to leaf mass loss, even when compared
to powerful decomposers such as fungi and
bacteria (Hieber and Gessner 2002). However,
the role of shredding invertebrates, especially
in tropical regions, is still not very clear
(Mathuriau and Chauvet 2002; Gongalves et
al. 2000).

Chironomidae (Diptera) are often the main
invertebrates found colonizing macrophytes in
decomposition experiments (Nessimian and
De Lima 1997; Gongalves et al. 2004). Larvae
of this family have highly diverse feeding
habits (collector-gatherers, collector-filterers,
scrapers, shredders, engulfers, and piercers)
and ingest a wide variety of foods (algae, de-
tritus, macrophytes, woody debris, and animal
matter) (Berg 1995). Callisto et al. (2007)
showed that some Chironomidae species are
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able to use leaves as a food source and con-
cluded that the participation of these larvae in
the decomposition of leaves depends on their
density, the leaf quality, and the presence of
other consumers that use large organic parti-
cles as a food source. According to Galizzi
and Marchese (2007), some Chironomidae
taxa (Polypedilum spp., Phaenopsectra, and
Endotribelos spp.) act as shredders, accelerat-
ing the decomposition process, since they are
observed in high abundance forming tunnels
in the mesophyll tissue of leaves.

The limnological characteristics of the water,
such as the concentrations of dissolved oxy-
gen and nutrients as well as temperature and
pH, influence both the decomposition process
(Webster and Benfield 1986; Magee 1993;
Cunha-Santino and Bianchini 2006) and the
makeup of the aquatic community. The altera-
tion of these variables occurs seasonally, so
there should be differences in the decomposi-
tion rate and faunal composition between
seasons of the year. Brock et al. (1985) ob-
served greater weight loss of leaves in hotter
periods, showing the effect of temperature on
the leaf decomposition process. Temperature
mainly affects the activity of microorganisms,
while feeding by invertebrates appears to be
less influenced by temperature (Webster and
Benfield 1986).

The association between the aquatic inverte-
brate community and the plant parts during
the decomposition process has been widely
studied. However, few studies have assessed
this association in different seasons of the
year. In Brazil, such studies were conducted
by Stripari and Henry (2002) and Rezende et
al. (2010) in different tropical lentic systems.

The objective of our study was to analyze the
colonization of Chironomidae larvae during
the decomposition of E. azurea leaves in the
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dry and wet seasons. In the work of Gongalves
et al. (2004), the main driving force
structuring the invertebrate’s community was
degradative ecological succession, where the
improvement in the nutritional quality of the
substrate during the decomposition process
allows the establishment of a greater number
of individuals and invertebrate taxa. Thus, we
expected an increase in the density and
richness of Chironomidae during the
degradation of leaves of E. azurea. Addition-
ally, we expected higher rates of
decomposition and invertebrate colonization
during the summer, due to the increase in
temperature and activity of microorganisms in
the debris.

Materials and Methods

Study area

The experiment was conducted in Manacés
Lake (21° 46' 68" S, 43° 22' 22" W), a reser-
voir with a surface area of 0.02 km? and a
maximum depth of 5 m (Azevedo et al. 2003),
located in the municipality of Juiz de Fora,
Minas Gerais state, in southeastern Brazil
(Figure 1).

The information described below was ob-
tained from Martins et al. (2011). The lake’s
water is turbid (Secchi disk: 0.60 £ 0.12 m),

Vs

Figure I. A- Brazil, with Minas Gerais in gray and high-
lighted Juiz de Fora, B- Juiz de Fora and highlighted the
Universidade Federal de Juiz de Fora, C- Manacas Lake, the
study area (Azevedo et al. 2003). High quality figures are
\available online.
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with neutral pH (7.10 £ 0.25) and average
levels of dissolved oxygen, temperature and
electrical conductivity of 5.55 + 2.04 mg.L",
21.35 + 2.25°C and 28.25 + 12.82 pS.com™,
respectively. Blooms of Salvinia spp. gener-
ally occur in this lake in the summer.
However, we did not observe these macro-
phytes during the experiment. The terrestrial
vegetation in the immediately surrounding
area consists mainly of Merostachys sp.
Sprengel (Poales: Poaceae) and Tibouchina
granulose Cogniaux (Myrtales: Melastomata-
ceae). Soares et al. (2009), in another study in
Manacas Lake, verified an increase in algal
biomass, mainly cyanobacteria, in the winter
as a function of the seasonal turnover of water
levels and the greater availability of nutrients.

Collection and analysis of the data

Leaves of E. azurea were collected from a
nearby lake (21° 52' 49.6" S, 43° 00' 28.71"
W) and washed to remove the adhered mate-
rial. The leaves were air-dried and then placed
in an oven at 60° C for 48 hrs to obtain dry
mass before being immersed in the lake
(Ramseyer and Marchese 2009). The experi-
ment was conducted from September through
November 2007 (dry season) and February
through April 2008 (wet season). In each pe-
riod, 21 litter bags (15 x 15 cm and 2 mm
mesh) were used, each filled with 10g of
leaves and placed near the sediment. Three
bags were removed 2, 5, 8, 12, 25, 45, and 65
days after immersion in the lake.

The remaining material in each bag was fixed
in 4% formol and passed through a 0.21 mm
sieve. The remaining plant material was dried
at 60° C in an oven for 48 hrs, and the break-
down rate of the macrophyte was calculated
using a negative exponential equation (e.g.,
Petersen and Cummins 1974). The inverte-
brates were separated under a stereoscopic
microscope and preserved in 70% alcohol for
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subsequent identification. The identification
was carried out to the genus level according to
the taxonomic criteria proposed by Wilder-
holm (1983), Epler (1992), and Trivinho-
Strixino and Strixino (1995). The gut contents
of the some Chironomidae larvae were exam-
ined under a microscope (1000x) by
transparency through the cuticle. The percent-
age composition of each food item was
tabulated by genus and decomposition phase
(initial and final). The fauna structure was
verified by calculating the mean numerical
density and the taxonomic richness (number
of Chironomidae taxa) for each day and sea-
son.

The Mann-Whitney test was used to verify
whether the air temperature and precipitation
differed between the seasons. Analysis of Co-
variance (ANCOVA; Zar 2010) was used for
comparing the lost mass and the invertebrate
density (dependent variables) between seasons
(categorical variable), with days used as the
covariate. These analyses were performed
with the STATISTICA version 7 program
(Statsoft Inc. 2004).

Detrended Correspondence Analysis (DCA;
Hill and Gauch 1980) was used to order the
days and seasons of the colonization experi-
ment, seeking to group the most similar ones
in relation to the composition and density of
Chironomidae larvae. This analysis was per-
formed with the PC-ORD version 5.15
program (McCune and Mefford 2006). The
Analysis of Similarity (ANOSIM; Clarke
1993) was performed to verify that there is
significant difference in the composition of
Chironomidae between days groups formed in
DCA and between the stations in the program
R (R Foundation For Statistical Computing
2011). The statistical value R varies between -
1 and 1. When samples of one group are com-
pletely different from samples of a different
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group, the distances "between groups" will
always be greater and R is 1. If the groups do
not differ, the distances "between groups" will
be similar to the distances "within groups" and
the value of R is close to 0. Negative values
can be obtained, but have no simple interpre-
tation (Melo and Hepp 2008).

Indicator Species Analysis (Dufréne and Leg-
endre 1997) was used to verify which taxa
were more important to the Chironomidae
community structure. This method combines
the relative abundance and frequency of oc-
currence of each taxon in different sample
groups. These groups were established a pri-
ori based on the groups formed in the DCA.
An indicator value is calculated for each spe-
cies 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 (McCune and
Meftord 2006).

Results

Air temperature and precipitation

During the dry season, the average tempera-
ture and precipitation were 20.92 £+ 2.80°C
and 104.13 £ 89.41 mm respectively, while
during the wet season these values were 21.85
+ 1.94°C and 254.90 + 118.96 mm respec-
tively. There were significant differences in
precipitation (Z = 3.11; p < 0.01) and tem-
perature (Z = 2.82; p < 0.01) between the two
seasons.

Decomposition

In the first two days, there was rapid mass loss
both in the dry (37.97%) and wet (17.00%)
season, with a significant difference in mass
loss between days (ANCOVA, F;4; = 202.83;
p < 0.01). At the end of the experiment, the
remaining mass values were 3.14 g DM
(31.40%, dry season) and 3.11 g DM
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Figure 2. Remaining dry mass (%) during the colonization Figure 3. Densities (average of three repetitions * stan-
experiment with Eichhornia azurea leaves in Manacas Lake dard deviation, ind.g-! DM) of Chironomidae and other
(southeastern Brazil). High quality figures are available on- invertebrates during the decomposition experiment with
line. Eichhornia azurea leaves in Manacas Lake (southeastern
& J

\Brazil). High quality figures are available online.

(31.10%, wet season) (Figure 2). There was
no difference in mass loss between stations (0.05%), and Ephemeropetra (0.05%). The
(ANCOVA, Fi4 = 3.16; p = 0.08), and the Chironomidae showed higher density than the
decomposition rate was 0.023 d”' in the dry  other invertebrates, except for Days 8 and 65
season and 0.018 d' in the wet season. The of the dry season and Day 65 of the wet sea-
time necessary for the decomposition of 50% son (Figure 3).

of the initial biomass was 30 and 39 days for

the dry and wet seasons respectively. The cor- T )
responding time for 95% decomposition was oD
131 and 167 days for the dry and wet seasons ssw
respectively.

Axis 2

Chironomidae v - 25D
During the experiment, we identified 12,472
invertebrates, of them 6,689 were Chironomi- ' o oW
dae and 5,783 were other invertebrates.
Besides the Chironomidae, in the dry season
we found 3,015 invertebrates, distributed
among Diptera (54.19%), Oligochaeta
(45.58%), Trichoptera (0.20%), and Coleop-
tera (0.03%). The corresponding numbers in

8D

the wet season were 2,768 invertebrates, dis- ?D
tributed among Diptera (53.11%), Oligochaeta Figure 4. Detrended correspondence analysis of the days
0 . 0 in the dry (D) and wet (W) season during the colonization
(46‘41 A))’ Trlchoptera (037 A))’ Odonata experiment with Eicchornia azurea leaves in Manacas Lake
(southeastern Brazil). High quality figures are available on-
line.
& J
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cl'able I. Taxonomic composition, density (mean of three repetitions * standard deviation, ind.g-! DM), and taxonomic rich-
ness of Chironomidae larvae during the colonization experiment with Eicchornia azurea leaves in Manacas Lake (southeastern
Brazil).
e . Dry Wet
Chir
2 [ s [ 8 | 12 [ 5 | 45 [ 6 2 | s [ 8 | 12 [ 25 | 45 | 65
Chironominae
. . @ 0.09 0.64 0.39 1.94 i 0.05 0.04 [ 0.05 Q . .
Caladomyia Sawedal, 1981 (0.08) 0.26) | (028 | (2.38) 0.08) | (0.08) [ (0.09)
_ 7 0.09 0.23 1.55 3.50 0.84 27.47 0.17 0.75 0.27 0.86 | 049 [ 0.08 5.10
Chironomus Meigen, 1803 ©0.08) |2 [ 10 | @on | 012 [@72D) | 019 | 034 [ 023 | 0.50) | 0.08) | 0.13) | (2.85)
. @ 0.46 0.32 0.09 2.70 4.69 0.08 @ Q 0.95 150 | 0.77 1.55 0.09
Dicrotendipes Kieffer, 1913 0.08) | (0.08) | (0.08) | (195 | (4.83) | (0.149) (1.10) | (0.88) | (1.04) | (0.49) | (0.16)
Endotribelos Grodhaus, 0.18 0.28 0.19 0.29 0.48
1987 Y 0.16) | (0.48) | (0.08) | (0.10) | (0.63) b s L L s L v ¢
Goeldichironomus Fittkau, 0 0.32 2.53 3.28 7.01 59.89 57.47 0.32 0.85 1.76 10.08 18.88 | 94.64 22.15
1965 ©021) | (©.64) [ 095 | 072) | (1557) | @7.81) | (0.06) | (0.68) | (1.85 | 455 | 3.11) | (28.70) | (15.63)
. 3 - 0.42 0.42 0.76 1.08 527 0.04 0.04 @ . i - -
Harnischia Kieffer, 1921 037 | ©on | ©71) | 03D | (5.0 | 0.07) | (0.07)
0.05 0.06 0.04
Nilothauma Kieffer, 1921 0 0 0 (0.08) (0.10) 0 0 0 0 (0.08) 0 0 0 0
0.11 0.14 0.92 1.07 0.29 3.88 1.97 0.12 0.09 . 0.05 045 | 085 0.52
Parachironomus Lenz, 1921 [ (0.19) | (024) | 058) [ (085 | (0.10) | 495 [ (1.13) | (021) | (0.16) 0.09) | (0.79) | (0.17) | (0.11)
] 0.06 1.51 175 2.86 1.70 7.98 231 0.24 0.27 227 | 287 [ 037 | 9.83 1.72
Polypedilum Kieffer, 1912 | (0.10) 0.29) | .85 [ .15 (1.07) (5.05) 341 | 025 [ ©27n | 072 | .59 | ©0.20) | 3.13) | (1.34)
Rheotanytarsus 0.05
Thienemann & Bause, 1913 | © ¢ O | (008 0 0 0 0 0 0 0 0 0 0
Tanytarsus Van der Wulp, N 0.91 1.47 5.49 10.54 491 19.79 0.29 1.71 533 1.07 134 | 234 1.48
1874 0.39) | (032) | (145 | .06) | @02) | 9.97) | (0.40) | (0.30) | (4.48) | (0.78) | (1.54) | (0.83) | (1.40)
0.09
Zavreliella Kieffer, 1920 0 0 0 0 0 0 0 0 © U U v O | 016
Orthocladiinae
Corynoneura Winnertz, 0.32 3.16 2.02 6.71 0.10 6.28 0.75 0.89 Q 4.17 2.65 036 | 3.94 1.36
1846 0.15) | (0.96) | 1.06) | (554 | 128 | 695 | 071) | (0.73) @91 | 219 | 036) | 220) | (1.77)
Cricotopus Van der Wulp, 0.05 0.18 0.27 0.19 0.35 0.56 0 0 0 0 0.05 0 0 0
1874 0.09) | (0.16) |[(©0.14) [ ©33) | (061) | (0.97) (0.09)
Parametriocnemus 0.08
Goetghebuer, 1932 0 0 0 0 0 0.14) 0 0 0 0 0 0 0 0
Tanypodinae
Ablabesmyia Johannsen, 0.11 0.69 0.32 3.20 3.39 3.15 7.40 0.13 0.39 0.85 0.71 0.88 0.70 0.99
1905 0.19) | ©023) [@©55 [ @93 | 136) | 132) | (7.12) | 0.13) | 034) | 0.87) | 0.19) | (0.69) | (0.46) | (1.09)
Fiitkauimya Karunakaran, 7 @ 0 0.24 0.06 0.08 328 0.04 0.26 027 [ 0.15 0.69 [ 031 0.10
1969 0.30) | ©.10) | 014 | 394 | 0.07) [ ©21) | 027) | 0.15) | (0.50) | (0.15) | (0.18)
i 7 0.96 0.09 1.13 1.05 3.44 1.58 0.12 0.13 0.58 020 | 051 | 007 | 040
Labrundinia Fittkau, 1962 0.55) | (0.08) [ (0.87) (0.46) (4.30) 139 | ©21) [ ©.o01) | 0.77) | 0.09 | (0.74) | 0.13) | (0.70)
Macropelopia Thienemann, 0.52
1916 0 0 0 0 0 0 0.90) 0 0 0 0 0 0 0
0 0 0 0 0 0 Bs2 0 0 0 0 0 0 0
Procladius Skuse, 1889 (0.90)
Richness 5 11 12 16 15 15 14 10 10 11 12 10 10 11
U J

A total of 3,558 Chironomidae larvae were

found in the dry season and 3,131 in the wet
season, distributed in 20 genera (dry = 19; wet
=15; Table 1). The most abundant genera
were Goeldichironomus (dry = 38.65%; wet =
63.94%), Tanytarsus (dry = 15.65%; wet =
8.02%), and Corynoneura (dry = 10.40%; wet
= 7.51%). The densities of the Chironomidae
were 28.86 ind.g”' DM (dry season) and 24.44
ind.g' DM (wet season). The invertebrate
density increased during the experiment,
showing difference among the days
(ANCOVA, Fj41 = 35.53; p < 0.01) but not
between seasons (ANCOVA, Fi4; =0.53; p =
0.47).

The dispersion of the samples in two dimen-
sions of space, according to the DCA, is
presented in Figure 4. The first axis (eigen-
value = 0.25) separated the samples on
different days of the colonization experiment,
but not between the collection seasons. The
samples were separated into two groups: Days
2, 5, 8, and 12 presented the highest scores
while those on Days 25, 45, and 65 had the
lowest scores. The fauna composition was dif-
ferent between the two groups formed in the
DCA (ANOSIM, R = 0.51; p < 0.01), but was
not different between seasons (ANOSIM, R =
-0.03; p = 0.55).
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P
Table 2. Indicator species analysis for the Chironomidae

fauna collected during the colonization experiment with Eic-
chornia azurea leaves in Manacas Lake (southeastern Brazil).

Taxa D position phase*| IV |Mean |St. Dev. | p-value
Ablabesmyia Final 59.00(47.50| 5.87 0.05
Caladomyia Final 43.20[24.00 | 6.04 0.01
Corynoneura Initial 56.40|53.70 | 6.53 0.31
Chironomus Final 70.00(49.30| 7.16 0.01
Cricotopus Initial 15.40[18.70 | 5.82 0.66
Dicrotendipes Final 52.50(39.80| 7.07 0.06
Endotribelos Final 14.20(20.20| 5.73 0.96
Fittkauimyia Final 44.70|34.00 | 6.30 0.08

Goeldichironomus Final 90.90|55.30| 7.27 | <0.01
Harnischia Final 34.90(26.50| 6.11 0.11
Labrundinia Final 45.00[46.90 | 7.26 0.56
Macropelopia Final 5.60 | 470 | 0.70 0.42
Nilothauma Initial 5.00 | 8.00 | 3.58 1.00

Parachir Final 61.50|42.10| 7.29 0.01

Parametriocnemus Final 5.60 | 4.80 | 0.70 0.43
Polypedilum Final 60.50|52.40| 5.70 0.09
Procladius Final 5.60 | 470 | 0.70 0.42

Rheotanytarsus Initial 420 | 470 | 0.70 1.00
Tanytarsus Final 59.60|51.20| 5.92 0.10
Zavreliella Final 5.60 | 470 | 0.70 0.40

k*Based on the results of detrended correspondence analysis.

The indicator species analysis did not point to
the existence of any indicator genus during the
initial days (2, 5, 8, and 12) of decomposition.
However, five taxa (Ablabesmyia,
Caladomyia, Chironomus, Goeldichironomus,
and Parachironomus) were recorded in high
abundance and frequency on the final days
(25, 45, and 65) of the colonization
experiment (Table 2).

The Chironomidae larvae were found to have
ingested a variety of food items, but their diet
mainly consisted of plant detritus at the be-
ginning and end of the experiment.
Chironomus, Polypedilum, and Tanytarsus
showed more than 50% of debris in the diges-
tive tract in the two phases of decomposition.

Silveira et al.

In contrast, larvae of Ablabesmyia, Goeldichi-
ronomus, Labrundinia, and Parachironomus
contained little food content in their digestive
tract (Table 3).

Discussion

Decomposition

The decomposition of the E. azurea leaves
was rapid in both seasons, according to the
classification of Petersen and Cummins
(1974). The loss of 37.97% (dry season) and
17.00% (wet season) of initial mass of the
leaves in the first two days may be related to
the method used to dry the material (in an ov-
en at 60°C) before immersion in the lake,
possibly causing rupture of the plant cells
(Gessner et al. 1999). Afterward, the decom-
position became slower, which according to
Nessimian and De Lima (1997) happens due
to the presence of a relatively larger quantity
of structural compounds, such as cellulose and
lignin.

The similar decomposition rate and time nec-
essary for decomposition of 50% and 95% of
the biomass of the macrophyte studied in the
two seasons probably occurred due to the fact
the experiment was conducted in a reservoir
with controlled water release. Therefore, the
difference in precipitation between the two
seasons did not greatly influence the decom-
position process since the water level in the

N

(.

(Table 3. Food items (%) of Chironomidae genera during the colonizaton experiment with Eicchornia azurea leaves in Manacas
Lake (southeastern Brazil).
Taxa Decomposition phase * Algae Detritus Spore Pollen | Without food
D In.itial 1.69 +2.22 [25.10 +25.51{0.02 +0.09 [2.40 +3.35|70.79 = 29.18
Final 0.33+0.47 [34.34+27.54[0.01 +0.11 [4.28 +4.41 | 61.05 +29.47
Chironomus In.itial 0.89+1.31 [81.33+18.01[0.03+0.24|1.63 +1.63|16.13£16.43
Final 0.33+0.86 [81.13+21.82[0.02+0.27[0.32+0.50 | 18.20 +21.67
Goeldichironomus In.itial 2.31£3.67 |35.68 £30.780.08 +0.34[0.77 £ 1.59 | 61.17 £ 32.32
Final 1.25+3.66 [ 18.02 +19.40|0.12+0.70|0.83 +2.79|79.80 £ 21.81
Labrundinia In'itial 0.90+1.16 | 8.48+12.83 0 1.34£0.62 | 89.29 + 12.83
Final 0.18£19.18| 7.45+14.35 0 1.75 £5.87[90.63 + 16.49
Parachironomus In_itial 0.18+0.95 | 4.93+22.94 |0.02+0.16]0.12 £ 0.63 | 94.76 = 12.13
Final 0.14+0.31 |46.59 + 18.08 0 0.11 +£0.62 | 53.17 £ 18.04
T Initial 1.52 +1.82 [55.34 £25.63|0.21 +0.55[0.99 + 1.61 | 41.95 +26.47
Final 0.25+0.46 |52.95+35.75[0.11 +0.59 [ 0.83 + 1.49 | 45.87 + 36.22
s In'itial 1.28 £1.91 [56.96 £27.15[0.03 +0.17[0.32 + 0.56 | 41.41 £27.24
Final 1.24 +£3.23 [81.60 + 18.24|0.07 + 0.60|0.77 + 1.35[ 16.32 £ 16.75
*Based on the results of detrended correspondence analysis.

Journal of Insect Science | www.insectscience.org

Downloaded From: https://complete.bioone.org/journals/Journal-of-Insect-Science on 12 May 2024

Terms of Use: https://complete.bioone.org/terms-of-use



Journal of Insect Science: Vol. |3 | Article 20

lake did not change. Although physical abra-
sion apparently has little effect on the
decomposition of organic matter in lakes,
Pabst et al. (2008) found that waves and water
circulation can have a substantial effect on the
processing of detritus in these systems. Stri-
pari  and Henry (2002) studied the
decomposition of E. azurea in a lake in the
state of Sdo Paulo and also verified no differ-
ence in the decomposition rate between the
dry (K =0.0135 d™) and wet (K = 0.0175 d™")
seasons, even with higher water temperatures
in the wet season. Thus, the decomposition
process in lakes seems to not be affected by
seasonal difference.

Chironomidae

The Chironomidae family occurred in greater
density than the other invertebrates on the ma-
jority of days in the two seasons. Larvae of
this family disperse efficiently, through ovi-
position and/or the ability to swim (Oliver
1971), enabling them to colonize the substrate
rapidly (Poi de Neiff and Bruquetas de Zozaya
1991). The proximity of the litter bags to the
lake sediment might have facilitated their
colonization. Additionally, litter bags function
as filtering nets, accumulating detritus from
the environment and released by the plant
material (Mormul et al. 2006). This fact,
combined with the low abundance of predator
insects (Odonata) observed and the absence of
macro-consumers (such as fish and shrimp)
due to the mesh size of the litter bags, which
does not allow animals to enter that are larger
than 2 mm, might have contributed to the high
density of the larvae of this family.

The taxa richness (19 taxa in the dry season
and 15 in the wet season) was similar between
seasons, showing the assembly of Chironomi-
dae in a lentic environment is not influenced
by seasonality, as lotic environments are, at
least in the lake studied where no change oc-
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cured in water level. Greater taxa richness is
expected on intermediate days of such ex-
periments, due to the greater spatial
heterogeneity (Capello et al. 2004). The find-
ings from this study corroborate with Capello
et al. (2004), with the greatest taxa richness
occurring on Day 12 in both seasons. Al-
though we have not analyzed the
microorganisms present in the debris of E.
azurea and the quantity of nutrients, it is well
established in the literature that decomposing
leaves become a better nutritional resource for
invertebrates as the degradation process ad-
vances as a consequence of the activity of
bacteria and fungi (Smock and Stoneburner
1980), which increase the quantity of nitrogen
and proteins during the decomposition (Suren
and Lake 1989). Thus, the observed increase
in density in the experiment, with significant
variation between days verified by ANCOVA,
probably occurred because of an improvement
in the quality of the debris of E. azurea. Some
authors have found an inverse relation be-
tween the remaining dry weight and density of
invertebrates (Poi de Neiff and Bruquetas de
Zozaya 1991; Stripari and Henry 2002; Silva
et al. 2010), which emphasizes the greater im-
portance of detritus to the fauna at the end of
the decomposition process.

Changes in the composition and structure of
the Chironomidae assemblage during the de-
composition process of the E. azurea leaves
were verified by the separation of the initial
and final days of the experiment according to
DCA and confirmed by ANOSIM. Differ-
ences between the days of the experiments
occured because of changes in the structure,
the consistency of the leaves, and the size of
the detritus particles. Additionally, chemical
alterations (Esteves and Barbieri 1983) can
lead to difference in the community. Accord-
ing to Gongalves et al. (2004), the relationship
between substrate and invertebrates is very
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dynamic during the decomposition process,
with the community of invertebrates being
mainly structured by this process. ANOSIM
did not show a difference in the faunal com-
position between the two seasons, probably
due to the lack of difference in decomposition
rate of this plant, and consequently in the food
availability. Rezende et al. (2010) observed
the highest decomposition rates and density of
the invertebrate community in the wet season.
According to the authors, this difference oc-
curred because of the increase of temperature
and the greater entry of nutrients and organic
matter brought by runoff during the wet sea-
son.

As observed in the indicator species analysis,
the taxa Ablabesmyia, Caladomyia, Chirono-
mus, Goeldichironomus, and Parachironomus
were more closely related in the final days of
the experiment. These genera are common in
the sediment (Trivinho-Strixino 2011), and
were likely found in the litter bags due to their
proximity to the substrate and the greater
quantity and/or quality of the food in relation
to the substrate. Some of these taxa are con-
sidered to be burrowers (Goeldichironomus)
and detritivores (Chironomus), living in asso-
ciation with periphyton or detritus from
macrophytes. These conditions most likely
favored the increased density and frequency
of these taxa at the end of the experiment. Ac-
cording to Capello et al. (2004), the activity of
burrowing invertebrates is very important to
accelerate the decomposition process. A4b-
labesmyia and Parachironomus, considered
predators (Merrit and Cummins 1984), may
have occurred in higher frequency and abun-
dance in samples from the end of the
experiment due to the increase in density of
larvae.

The gut contents of the Chironomidae genera
analyzed showed the presence of different
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food items (algae, detritus, spores, and pol-
len), but detritus was predominant, even for
the genera considered to be predatory (4b-
labesmyia and Parachironomus). The same
result was obtained by Henriques-Oliveira et
al. (2003), Sanseverino and Nessimian (2008),
and Silva et al (2008). According to Berg
(1995), few Chironomidae species are nutri-
tionally selective. Rather, the great majority
are generalists and opportunists. Therefore,
irrespective of the stage of leaf decomposi-
tion, litter is an important food source for
Chironomidae larvae, but leaves in an ad-
vanced decomposition stage most likely
permit greater larval density.

We believe that the feeding activity and
movement of the Chironomidae larvae, allied
with their high density, are important factors
to accelerate the decomposition of E. azurea
leaves. Besides this, the results of the present
study allow concluding that the degradation
process was more important in structuring the
Chironomidae assemblage than were seasonal
variations (dry and wet). Nevertheless, further
studies are needed, involving abiotic variables
and different leaf constituents, to allow more
comprehensive conclusions.
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