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Abstract: Aim: This study reports a comparison between decomposition kinetics of
detritus derived from two macrophyte species (Polygonum lapathifolium L.: Polygonaceae;
Eichhornia azurea (Sw.) Kunth.: Pontederiaceae) growing in a neotropical reservoir
(Brazil), under laboratory and field conditions, in order to assess hypotheses on the main
differences in factors affecting organic matter cycling, including the effect of temperature.
Methods: Plant and water samples were collected from the reservoir in August 2009. In
field incubation mass loss was assessed using a litter bag technique and in the laboratory
the decay was followed using a decomposition chamber maintained under controlled
conditions (i.e. in the dark, at 15 °C and 25 °C). A kinetic model was adopted to
explain and compare the organic matter decay, ANOVA (Repeated Measures) testing
was used to describe the differences between the treatments and a linear correlation was
used to compare in situ and in vitro experiments. Results: The mass decay was faster in
natural conditions with rapid release of the labile-soluble portion. The simulated values
of mineralization rates of dissolved organic matter and refractory organic matter were
rapid in high temperatures (25 °C). The high Q10 results (mainly for E. azurea), and
experimental conditions, and outcomes of ANOVA testing indicate the temperature
variation (10 °C) influence the rates of mass decay. Conclusions: The results suggested
rapid organic matter cycling in warm months (from October to December) supporting the
microbial loop. Although the particulate organic matter losses are high in field conditions
the results are of the same magnitude in both conditions suggesting an equivalence of
the mass decay kinetic.
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Resumo: Objetivos: Este estudo descreveu a comparagio entre a cinética de
decomposicio in situ e in vitro dos detritos provenientes de duas espécies de macréfitas
(Polygonum lapathifolium L.: Polygonaceae; Eichhornia azurea (Sw.) Kunth: Pontederiaceae)
presentes em um reservatdrio neotropical (Brasil), com o intuito de verificar os principais
fatores que afetam a ciclagem de carbono, especialmente o efeito da temperatura. Métodos:
Amostras de plantas e de dgua foram coletadas no reservatério em agosto de 2009. Na
incubagio in situ a perda de massa foi avaliada utilizando-se a técnica dos lizter bags. No
laboratério, o decaimento de massa foi obtido em cAmeras de decomposi¢io mantidas
sob condicées controladas (i.e. no escuro, a 15 e 25 °C). Um modelo cinético foi adotado
para explicar e comparar o decaimento da matéria orginica. Um teste ANOVA (Medidas
Repetidas) descreveu as diferencas entre os tratamentos empregados e para a comparagao
entre os experimentos iz situ e in vitro utilizou-se a correlagio linear. Resultados: O
decaimento de massa foi mais rdpido em condigoes naturais, com rdpida liberagao da
fracao ldbil-solavel. Os valores simulados dos coeficientes de mineralizagio da matéria
organica dissolvida e refratdria foram maiores em temperaturas altas (25 °C). Os elevados
valores de Q10 (principalmente para E. azurea) e os resultados da ANOVA indicaram
que a variagdo da temperatura (10 °C) influenciou a velocidade do decaimento de massa.
Conclusées: Os resultados sugeriram rdpida ciclagem da matéria orginica em meses
mais quentes (de outubro a dezembro), favorecendo o elo microbiano. Embora a perda
de massa da fragio particulada tenha sido maior em condi¢ées naturais, os resultados
apresentaram a mesma magnitude, tanto iz situ como in vitro, sugerindo equivaléncia
cinética do decaimento de massa.

Palavras-chave: plantas aqudticas, detritos, decomposi¢io, modelo cinético.
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1. Introduction

Aquatic macrophytes cover extensive areas
of freshwater in both natural and man-made
ecosystems around the world (Bini et al., 2005;
Alexander et al., 2008; Chambers et al., 2008). In
tropical ecosystems, high macrophyte productivity
and year round growth often lead to the development
of large macrophyte standing stocks. Upon death,
macrophyte decay can strongly influence physic-
bio-chemical conditions on aquatic ecosystems.
Specifically, macrophyte decay can alter dissolved
gas content due to changes in biochemical oxygen
demand associated with decomposer activity, and
also the release of different organic compounds
during the decay process, as cellular integrity is
progressively lost in senescing macrophyte tissues.
These organic compounds then become a source of
organic matter, for example supporting the microbial
loop production process (Poi de Neiff et al., 2006).

Macrophyte detritus composition ranges from
dissolved organic matter (DOM), which serves as
microbial substrates; to particulate organic matter
(POM) with large molecules such as cellulose,
hemicelluloses and lignin (Cunha-Santino and
Bianchini Junior, 2008). During decomposition,
the chemical composition of the detritus changes,
increasing the nitrogen concentration but decreasing
the C:N ratio and thereby improving its nutritional
value and consequently influencing decay rates
(Poide Neiff et al., 2006). However the magnitude of
the rates is linked to intrinsic (chemical composition
of the plant; macrophyte morphological structure)
and extrinsic factors (biotic and abiotic aspects such
as water temperature).

The extrinsic processes which drive decomposition
dynamics are important in understanding the
metabolism of aquatic ecosystems. Temperature
is one of the most important variables that
affect the reactions and biological processes
occurring during plant breakdown. Gimenes et al.
(2010) gathered plant decay coefficients from
temperate and tropical ecosystems and concluded
that in tropical conditions temperature is the
key driver of plant breakdown process since
high temperatures increases the metabolism of
microorganisms, thereby accelerating the rates of
decomposition. However, decomposition rates
are also affected by a range of other factors such
as pH, nutrients, dissolved oxygen concentration,
redox potential, water level, water movement and
composition of plant tissues (Best et al., 1990;
Cunha-Santino and Bianchini Junior, 2006).
The type of macrophyte vegetation involved also
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influences the decomposition process. In general
floating macrophytes have the lowest decomposition
rates, with faster decomposition by emergent and
(especially) submerged species (Gimenes et al.,
2010).

The decomposition process can result in increase
in water nutrient concentrations, depletion of
dissolved oxygen due to the increase in biochemical
oxygen demand, and alteration of the electrical
conductivity and pH status of the system. In
addition the process increases dissolved CO,
concentration, produces humic substances, impacts
on microorganism population increase in shallow
waters (Silva et al., 2011), and may considerably
modify energy flow in littoral zones of freshwater
ecosystems (Best et al., 1990).

In order to assess the importance of the
decomposition process, many studies have been
performed in both in situ (litter bags), or in vitro
(laboratory) conditions. (e.g. Pagioro and Thomaz,
1999; Kuehn et al., 1999; Poi de Neiff et al., 20006;
Santos et al., 2009). Studies carried out under
natural conditions have some drawbacks because
environmental changes are not always predictable in
the short term. However, 7 situ experiments allow
for the assessment of the effect of anthropogenic
interference on the decomposition process (e.g.
controlling the water level of a reservoir, for
example), contributing to a greater understanding
of ecosystem dynamics. On the other hand,
experiments under laboratory conditions are
ideal to examine the interactions between specific
processes and selected variables (e.g. temperature,
oxygen availability, role of nutrients in microbial
metabolism and consequently plant mass decay).
Considering the differences in the physical,
biological and chemical conditions between
laboratory and environment, it is important to
compare both methods and the effect of different
variables on decomposition (i.e. temperature), and
to examine whether an integrated approach, using
both procedures may provide the optimal means of
assessing questions relating to macrophyte decay and
carbon cycle in tropical systems. In consequence we
addressed this study using mathematical modeling
of coefficient decay using both iz situ and in vitro
experiments. We hypothesized that the faster mass
decay (contributing materials more rapidly to the
organic pool) may occur under natural conditions,
(i.e. under iz situ experimental conditions). The
effect of differing temperatures was tested under
laboratory conditions in order to assess the likely
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impact of this factor on decay rates and carbon
release for plants from the target reservoir.

2. Material and Methods

2.1. Study area

Itupararanga Reservoir (23° 36’ 42” S and 47°
23’ 48” W), Sao Paulo State - Southeastern Brazil
(Figure 1), was built in 1912 and its storage capacity
volume is about 286 million m?. The annual rainfall
in the watershed is around 1,400 mm, with dry
winters and wet summers. The main uses of the
water are power generation, drinking water supply
and irrigation. Agriculture and riparian forest are
the predominant land cover in the watershed, with
42% and 25% respectively (Garcia et al., 1999).
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This study utilized plants growing in two
side-arms of the reservoir: Ressaca Arm (23° 37’
42.53” S and 47° 17’ 04.62” W) and Paruru
Arm (23° 40’ 10.7” S and 47° 21’ 217 W). The
tributaries flowing into these arms run through
densely populated districts of Ibiuna city with
sewage input problems. Environmental data for
the study sites were obtained from Bottino (2011).
During the decomposition experiments the water
temperature in both arms ranged seasonally from
17 °C in the winter to 24 °C in the summer. High
dissolved oxygen concentrations in the surface
layers (maximum concentration: 9.6 mg.L™" in
Ressaca Arm and 8.8 mg.L™" in Paruru Arm) were
recorded, decreasing lower in the water column, to a
minimum at the bottom (4.2 mg.L™' and 3.9 mg.L*!

[ s Cay

530 Paulo State

Figure 1. Location of the study area in Brazil, Sao Paulo State, including a map of the Itupararanga Reservoir, with

the tributaries and sampling stations.
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in Ressaca and in Paruru Arms, respectively);
the pH was between 6.6 and 7.5 in both places.
The electrical conductivity was relatively low in
Ressaca Arm (65-85 pS.cm™) and ranged from
41 to 102 pS.cm™ in Paruru Arm. With regard to
aquatic macrophytes in Ressaca Arm Polygonum
lapathifolium L. was the predominant species and
its biomass on dry-weight (DW) ranged from 407.3
to 541.5 g.m (DW). (Bottino, 2011) Eichhornia
azurea (Mart.) Solms was the main species in Paruru
Arm and its biomass varied during the year from a
maximum of 617 g.m™ (DW) down to < 50 g.m™
(DW) in cold months (Bottino, 2011). During the
experiments the stand areas of both macrophyte
species were measured, using a GPS to obtain the
stand coordinates (Bottino, 2011; Pavao, 2011). For
P lapathifolium the average stand size was 12,436 m?
in the summer (December to March) while in the
winter (July and August) the stand area was 10,985
m? For E. azurea the area ranged from 301 m? to
1,276 m? between winter and summer, respectively.

2.2. Sampling and analysis procedures

For the decomposition assessment, mature
Polygonum lapathifolium and Eichhornia azurea
specimens were collected randomly from the littoral
zone of Itupararanga Reservoir in August 2009. In
the laboratory the plants were washed with tap water
to remove adhered material and were dried at 70 °C
until constant weights were reached (following
procedures recommended by Pagioro and Thomaz,
1999) and fragmented. For the field decomposition
study, 15 g of dried plant material were added to
litter bags (mesh size 0.5 mm: n = 30), which were
placed approximately 20 cm below the surface of
the water where the macrophytes were collected,
i.e. in the littoral zone of the reservoir (Ressaca and
Paruru Arms) from August to December 2009. On
predetermined days (1, 3, 5, 10, 15, 20, 30, 60, 90,
120 after placement 77 sizu) litter bags were removed
(randomly in triplicate), washed and oven-dried
(40 °C) to determine their POM content (ash-free:
estimated following Wetzel and Likens, 1991).

To perform the experiments in controlled
conditions the decomposition chambers (n = 30)
were prepared with water samples from the
reservoir and fragmented dried plants of Polygonum
lapathifolium or Eichhornia azurea (following
procedures recommended by Bianchini Junior and
Cunha-Santino, 2011). The water samples were
collected along with the macrophytes and brought
to the laboratory for filtration (pore size: 0.45 pm).
In each chamber, 0.5g (DW) of plant fragment was
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added to 50 mL of previously filtered water. The
chambers were maintained under aerobic conditions
(with filtered air bubbling) and in the dark to avoid
photo-oxidation (Bianchini Junior and Cunha-
Santino, 2011) at 15 °C (+1.5) and at 25 °C (¢1.5).
On predetermined days (1, 3, 5, 10, 15, 20, 30,
60, 90, 120) the material chambers were fractioned
(in triplicate) into POM and DOM. POM was
determined, as described above, and DOM was
obtained using a combustion method (TOC
Analyzer — Shimadzu VCPH). The inorganic matter
(IM) was calculated as the difference between initial
contents and remaining particulate organic matter
(Bianchini Junior and Cunha-Santino, 2011). The
decomposition kinetics for Labile Soluble Organic
Matter (LSPOM), Dissolved Organic Matter
(DOM), Refractory Organic Matter (ROM)
and rates (k. and k,) were calculated according
to Bianchini Junior and Cunha-Santino (2011)
(Equations 1 to 4). According to the authors the 1
order kinetic model considers the heterogeneity of
the detritus and the mass decay is assumed to occur
through three pathways:

Mass loss of POM: DOM formation and
oxidation of particulate fractions.

dCP()M/dt = -kT CLSPOM - k4 CROM €y

where: POM: Particulate Organic Matter (%);
C, oy Change per unit time in the amount of
labile and soluble compounds of POM; Cron: Per
unit time in the amount of refractory compounds;
k : rate constant for the total mass loss related to
leaching and oxidation of labile materials (d™'); k,:
rate constant related to the loss of mass of refractory
materials (d).
Time variation of DOM.

dc /d( = kl/kT CLSPOM - k3 CDOM 2

DOM

where: C : Change per unit time of DOM
concentration; k : leaching rate constant (d); k /
k : yield coefhicient of C,,  mass loss; k3: DOM
mineralization rate constant (d!).

The half time (¢,

of various processes is calculated according to

) corresponding to the rates

Equation 3.
t,, = In0,5/-k 3)

where: k: rate constant of the process (leaching or
mineralization) (d!).

The coefficient Q, expresses the metabolic
dependence of organisms in relation to the
temperature is estimated according to Equation 4.

Q,, =k /k )

72
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where: k : rate constant on the temperature 1
(t+10 °C); k : rate constant on the temperature 1

The 24 hours LSPOM release was obtained
from difference between initial mass (day 0)
and day 1 of the experiment since this process is
supposed to occur in the first hours of incubation
releasing soluble (DOM) and labile compounds
(Bianchini Junior and Cunha-Santino, 2011).
The kinetic parameters were obtained from the
mathematical modeling. From the mathematical
modeling results the remaining mass (POM and
ROM) was accounted and we assumed the left was
detritus. The contribution of both species to the
organic matter input in the system was calculated
using biomass data, the left detritus and original
macrophyte stand area in the two arms of the
reservoir (Bottino, 2011). The variation over time
of POM in litter bags and in laboratory conditions
(for both temperatures) was tested using ANOVA
Repeated Measures (significance level p<0.05)
(Statistica® 10). A linear regression (Excel® 2007)
was used to compare POM data from the results
of in situ and in vitro experiments

3. Results

From the outcome of ANOVA Repeated
Measures testing the mass decay was similar
between the litter bags method and laboratory
assay at 15 °C for P lapathifolium and E. azurea
(p>0.05,F=3.51;p>0.05, F = 4.5, respectively)
but it was different between litter bags and
laboratory assay at 25 °C (p < 0.01, F = 18.56
for P lapathifolium; p < 0.05, F = 12.48 for
E. azurea). Under laboratory conditions the mass
loss at 15 °C was significantly different at 25 °C
for both P lapathifolium and E. azurea (p < 0.05,
F =14.83; p < 0.01, F = 13.5, respectively). After
120 days of incubation POM was the predominant
remaining fraction, with 62% for both species at
15 °C and 55% for P lapathifolium and 59% for
E. azurea in the highest temperature (Figure 2). The
leaching was higher at 25 °C during the first 24 h,
contributing for an intense mass loss (labile and
soluble compounds of POM) at the beginning of
the experiment (24% for P lapathifolium and 26%
for E. azurea of which 9% and 12.7% comprise
the labile portion of both species, respectively). At
15 °C P lapathifolium encompassed 15.0% of labile-
soluble compounds of which 7.5% constitutes the
soluble fraction and 7.5% comprises the labile
portion. E. azurea showed 13% of labile-soluble
compounds and 5.25 and 7.75% are soluble and
labile fractions, respectively. As a consequence of
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POM decay (t,,: 17h), the DOM increased until
between the 15% and 20" days, and decreased
until the end of incubation, due to mineralization
processes (Figure 3). In consequence the inorganic
fraction continued increasing until the end of the
experiments (Table 1).

From the results in Table 1, it is clear that the
detritus of both species contained mainly refractory
compounds (15 °C: 83.2% for P lapathifolium
and 84.1% for E. azurea; 25 °C: approximately
77% for P lapathifolium and E. azurea; 67 and
74% for P lapathifolium and E. azurea from field
experimental material) and the mineralization
(driven by k,) was a slow pathway in both laboratory
and field conditions. The rate constants (k,) yielded
the following mineralization half-time: 198 and
135 days (P2 lapathifolium and E. azurea — litter
bags); 240 and 266 days (P lapathifolium and E.
azurea—15 °C); 231 and 301 days (2 lapathifolium
and E. azurea— 25 °C). Although of the same order
of magnitude, the mineralization coeflicient of
ROM in field experiment was approximately 1.2
times higher than under laboratory conditions for
P lapathifolium; while for E. azurea the field values
was about 2.0 times higher in iz vitro incubations.
Q10 calculated from k, values was 1.72 and 6.5 for
P lapathifolium and E. azurea ROM mineralization,
respectively.

Using the data in Table 1 the contribution of
P lapathifolium to the organic matter pool in the
reservoir studied here ranged from 700 to 1,360 kg
of organic matter (POM) in the winter and in the
summer, respectively using laboratory experiment
values for decay rates; while inputs estimated from
values derived from field experiments ranged from
1,338 to0 2,013 kg of POM, from same stand areas
and periods. For E. azurea the contribution using
lab derived values varied from 120 to 151 kg of
POM in the winter and summer, respectively,
while inputs calculated using field-derived values
ranged from 219 to 582 kg of POM. The kinetic
model fitted all experimental data with a high
correlation coefficient for both POM and DOM
(Table 1). The comparison of data (at equivalent
time interval points in each experiment) between
in situ and in vitro experiments (Figure 4) showed

high coeflicients of fit.

4, Discussion

Previous studies have noted that leaching prevails
in the first phases of the decomposition process
for aquatic macrophytes (e.g. Best et al., 1990;
Asaeda et al., 2000; Cunha-Santino et al., 2010).
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Figure 2. Ficld and laboratory experimental losses of POM during the decomposition of aquatic macrophytes (ver-
tical bars: + standard deviation). (a) P lapathifolium remaining POM (%) at 15 °C; (b) E. azurea remaining POM
(%) at 15 °C; (c) R lapathifolium remaining POM (%) at 25 °C; (d) E. azurea remaining POM (%) at 25 °C; (e) 2
lapathifolium remaining POM (%) in litter bags; (f) E. azurea remaining POM (%) in litter bags.

The fast POM decay occurs by leaching of hydro-
soluble materials and may vary from 24h to 15 days
(Silvaetal., 2011), generating DOM. Leaching was
higher at 24h with both species and experimental
conditions releasing high amounts of dissolved
material. The highest LSPOM release occurred in
the field experiment, probably due to the exposure
of litter bags to abrasion, photodegradation,

microbial mineralization, sedimentation and/or

macroinvertebrate action any or all of which can
increase the mass loss (Silva et al., 2011).

Detritus is structurally heterogeneous (in terms
of chemical composition) and detrital biomass
can be considered to have two main constituents:
labile or refractory, according to their potential
degradability (Cunha-Santino and Bianchini Junior,
2008; Bianchini Junior and Cunha-Santino,
2011). During the decomposition process, the
remaining POM of both species encompassed
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Table 1. Results from kinetic model for both treatments
(laboratory and field conditions).

15°C 25°C 'l;:;e;
P. lapathifolium
LSPOM (%) 15.6 20.2 29.9
E 49 4.4 4.0
k; 1 1 1
E - - -
DOM (%) 7.5 15.2 -
E 1.6 4.1 -
k, 0.018 0.03 -
E 0.01 0.003 -
r, 0.70 0.70
ROM (%) 83.2 77.0 67.0
E 2.1 1.92 2.6
k, 0.00289 0.00299 0.0035
E 0.0005 0.0005 0.007
r, 0.88 0.91 0.96
IM (%) 37.0 42.5 71.4
E. azurea

LSPOM (%) 15.33 19.27 27.82
E 3.1 5.0 6.4
k; 1 1 1
E - - -
DOM (%) 5.25 13.26 -
E 0.7 4.1 -
K, 0.009 0.065 -
E 0.004 0.04 -
r, 0.70 0.70 -
ROM (%) 84.1 76.8 73.93
E 1.3 2.2 3.7
k, 0.0026 0.0023 0.0051
E 0.0003 0.0006 0.002
r, 0.94 0.87 0.93
IM (%) 36.0 42.5 38.0

LSPOM = Labile and soluble organic matter;
DOM = Dissolved organic matter; k3 = mineralization
rate constant for DOC. r? = coeflicients from the fitting
data; E = Error. ROM = Refractory organic matter;
IM = Inorganic matter (inorganic carbon); k. = rate
constant of total mass loss; k4 = rate constant of refrac-

tory compounds; * = coefficients from the fitting data;
E = Error.

mainly refractory compounds (i.e. supporting
tissue of aquatic macrophytes). Even though ROM
is a fraction characterized by slow degradation,
specialized microbial populations are able to
hydrolyze it enzymatically and the most important
enzymes related to the decomposition are those
associated with the degradation of lignocellulosic
material. The amount of refractory compounds in
detritus can influence differences in decomposition
rates (Carvalho etal. 2005). According to Anderson
and Smith (2002) plants of the family Polygonaceae
have high cellulose and hemicellulose contents in
stems, leading to relatively low decomposition rates.
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In regard to ROM mineralization, Esteves and
Barbieri (1983) found a constant rate (k,) for 2
Jerrugineum was 0.0027 d! for leaves and 0.0028 d
for stems. In P pennsylvanicum the relative cellulose
and hemicelluloses levels increased after day 56
indicating that most of the readily decomposable
material had already disappeared (Anderson and
Smith, 2002). In relation to E. azurea Pagioro and
Thomaz (1999) found values of k, ranging from
0.0008 d™! in a lotic tropical system to 0.0022 d!
in a lentic environment, while Stripari and Henry
(2002) have recorded for this species (in a tropical
reservoir) values 0f 0.0082 d™' and 0.0128 d™! during
dry and rainy season, respectively. Bianchini Junior
(2003) gathered results from several decomposition
experiments of different plants (in field and in
laboratory) and the mean values for LSPOM was
26.6% and for ROM was 73.4% while constant
rates were 0.76 d™' and 0.0064 d™ for kand k,,
respectively. The results obtained in our study
work are hence in broad agreement with previous
literature findings. However the coeflicient values
were highest when the litter bags method was used.
This result is possibly due to variables such as photo-
oxidation, hydrologic regime, temperature, oxygen
availability and macro invertebrates colonization, as
mentioned above.

The results for POM and ROM indicate that
the decomposition of both P lapathifolium and E.
azurea detritus is highly likely to have both short and
longer term effects in the reservoir, affecting BOD,
release of nutrients, accumulation of organic matter
in the sediment, gas formation and the formation
of humic compounds (Best et al., 1990). The
fractions responsible for the high oxygen demand
have a relatively short half life period and therefore
do not accumulate in the ecosystem. On the other
hand the low rates of ROM mineralization can
contribute to the storage of organic matter in the
sediment (t, , from 135 to 301 days), mainly when
the k, of laboratory experiments are considered.
However, due to a high hydraulic retention time
in Itupararanga Reservoir (from 101 days in the
rainy season to 190 days in the drought period)
the POM is not accumulating in the system. In
tropical reservoirs seasonal influences reflect changes
in water temperature and that variable is the key
controlling the organic matter cycling in tropical
ecosystems, the lowest temperatures in the winter
(July to September in Brazil) decrease the microbial
metabolism and can affect heterotrophic activity.
Our results, and those of others, suggest that the
most favorable season for detritus cycling is the
spring (October to December in Brazil) and summer
(January to March) due to higher temperatures.
Although during cold months E. azurea does build
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very high biomass, in the target system reported here
(and also elsewhere in Brazil: e.g. Murphy et al.,
2003) the lower temperatures are not favorable for
rapid detritus degradation (only 15.3% of LSPOM).
ANOVA Repeated Measures testing showed that the
difference in the remaining POM is linked with
the temperature. The high Q10 results, mainly
for E. azurea, indicate the influence of a critical
temperature minimum of 10 °C in relation to rates
of mass decay. This is particularly important for the
organic matter input from macrophyte breakdown
due to microbial metabolism. Temperature is one
of the most important environmental variables
acting directly on organism’s metabolism and
influencing the heterotrofic capacity of the
ecosystem (Cunha-Santino and Bianchini Junior,
2010). The breakdown process was faster under
field conditions. However there is equivalence
among POM mass losses between 77 situ and in vitro
experiments, as mentioned by Silva et al. (2011).
These authors pointed out that a range of external
variables, as well as factors incorporated in field
experimental design, are possibly contributors to
enhanced mass decay in litter bags under ambient
conditions, but is necessary to considerate the
inherent relationships from the kinetic point of
view in order to make an informed comparison of
laboratory and field results.

It was expected that months with high
temperatures contribute to organic matter cycling
in tropical ecosystems and that such conditions
are favorable to the maintenance of microbial loop
processes (but it is important to consider the oxygen
availability as well), whilst lower temperatures
might be expected to decrease the heterotrophic
potential of the ecosystem. Moreover the external
variables (abrasion, photo-degradation, microbial
action) acting along with internal characteristics
of the ecosystem (pH, oxygen availability, redox
potential, microorganism activity) can affect the
decomposition process and therefore the organic
matter input in the system.

To conclude, the results produced by application
of the kinetic model indicate that macrophyte
decomposition under field and laboratory
conditions presented rate constants (leaching or
mineralization) with the same order of magnitude,
suggesting equivalence between both processes.
Despite this similarity the relationship among in
situ and in vitro experiments showed differing slope
and determination coeflicients (r?), suggesting that
mass loss occurring in the reservoir is actually faster
than is suggested by the results of experiments
conducted under laboratory conditions. External
variables, internal ecosystem characteristics even
experimental procedures (e.g. oven-drying and the
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mesh size of litter bags) may all influence the rate
of plant breakdown. Nevertheless LSPOM release
rates, from both Polygonum lapathifolium and
Eichhornia azurea, indicated that a high amount
of carbon enters the freshwater ecosystem within
24h of the commencement of the decay process.

Our results confirm, as expected, that
temperature is clearly an important factor affecting
organic matter cycling. In tropical reservoirs the
high temperature increases heterotrophic activity
and influences organic matter inputs to the
ecosystem (e.g. our calculated value of 2,013 kg of
POM from P lapathifolium in the target neotropical
reservoir). High Q10 values (>2.0) confirm the
temperature effect. The fast mineralization of both
DOM and ROM can cause short term effects in the
system (e.g. increasing heterotrophic activity, and
causing changes in pH and electrical conductivity).
Considering that ROM degradation occurs mainly
in the sediments the mineralization rates allows us
to infer that reduced time detention does not cause
organic matter accumulation in sediments, though
further work is needed to confirm this.
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