Acta Limnologica Brasiliensia, 2014, vol. 26, no. 1, p. 89-97 http://dx.doi.org/10.1590/52179-975X2014000100010

Kinetics of aerobic decomposition in the leaching
phase of allochthonous plant detritus
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Abstract: Aims: This study aimed to evaluate, through an experiment with short
sampling intervals, (1) the effects of detritus quality on dissolved oxygen (DO)
consumption, on dissolved inorganic carbon (DIC) formation and on the stoichiometric
ratio between the DO consumed and mineralized carbon (O/C ratio) during leaching
of plant detritus in the early decomposition; (2) the temporal variation of the variables
mentioned above according to changes in the quality of each detritus over time.
Methods: The detritus of leaves, branches and litter (3 g) previously dried were incubated
in decomposition chambers containing 1 L of inoculum. The chambers were maintained
at 24 + 2 °C in aerobic condition. The DO concentrations dissolved organic carbon
(DOC) and DIC were evaluated. The consumption of DO was adjusted to a first-order
kinetic model. The hourly rates of DO consumption, DIC production and O/C ratios
were determined. Results: The DO consumption (2.62 mg.g™") and DIC production
(1.20 mg.g™') were higher in leaves decomposition, and smaller in litter (1.50 and
0.42 mg.g™', respectively). Inversely, the O/C ratio was higher in the decomposition
of litter (3.56). The rates of DO consumption (0.50 mg.g™".h™) and DIC production
(0.41 mg.g™".h™") were greatest in the early decomposition of leaves. Conclusions: Short
sampling intervals are key to understanding the dynamics of decomposition in the leaching
phase. Higher consumption of DO in leaves decomposition indicated a higher content of
labile compounds in this detritus. The highest O/C ratios in the litter decomposition can
be attributed to its higher content of refractory substances. Variations in DO consumption
rates and in O/C ratios over time suggest that the leachate is heterogeneous, comprising
labile and refractory fractions, analogous to the detritus as a whole. In terms of water
quality alterations, leaves constituted the most critical resource and the litter presented
less pronounced effects.

Keywords: oxygen consumption, mineralization, dissolved organic carbon, anoxia,
Ieservoir.

Resumo: Objetivos: Este estudo teve como objetivo avaliar, através de um experimento
com intervalos amostrais curtos, (1) os efeitos da qualidade dos detritos no consumo de
oxigénio dissolvido (OD), sobre a formagio de carbono inorginico dissolvido (CID) e
na relacio estequiométrica entre 0 OD consumido e o carbono mineralizado (O/C ratio)
durante a lixiviagio de detritos de plantas no inicio da decomposicao; (2) a variacio
temporal das varidveis mencionadas acima de acordo com as alteragées na qualidade de
cada detrito ao longo do tempo. Métodos: Os detritos de folhas, galhos e serapilheira
(3 g) previamente secos foram incubados em cAmaras de mineralizagdo contendo 1 L de
in6culo. As cAmaras foram mantidas a 24 + 2 °C, em condigio aerdbia. As concentracoes


http://dx.doi.org/10.1590/S2179
mailto:andre.fonseca@ifrj.edu.br
mailto:irineu@ufscar.br
mailto:cmmpimenta@yahoo.com.br
mailto:norberto.mangiavacchi@gmail.com
mailto:cassiobp@furnas.com.br

90

Fonseca, ALS. et al.

de OD, carbono orginico dissolvido (COD) e CID foram avaliadas. O consumo de OD
foi ajustado a um modelo cinético de primeira ordem. As taxas hordrias de consumo de
OD e produgio de CID e as razées O/C foram determinadas. Resultados: O consumo
de OD (2,62 mg.g™") e a produgio de CID (1,20 mg.g™') foram maiores na decomposicio
das folhas, e menores na serapilheira (1,50 mg.g™ e 0,42 mg.g™', respectivamente).
Inversamente, a razio O/C foi maior na decomposi¢io da serapilheira (3,56). As taxas
de consumo de OD (0,50 mg.g™".h™") e de produgio de CID (0,41 mg.g".h") foram
maiores no inicio da decomposicio do detrito de folhas. Conclusdes: Intervalos amostrais
curtos sio fundamentais para a compreensio da dinAmica de decomposicio na fase de
lixiviagdo. O maior consumo de OD na decomposigio das folhas indicou maior teor de
compostos labeis nesse detrito. As maiores razées O/C na decomposicao da serapilheira
podem ser atribuidas ao seu maior teor de substincias refratdrias. As variagdes nas
taxas de consumo de OD e nas razdes O/C sugerem que o lixiviado ¢ heterogéneo,
compreendendo substincias ldbeis e refratdrias, assim como o detrito como um todo. Em
termos de alteragoes da qualidade da dgua, as folhas constituiram o recurso mais critico
e a serapilheira apresentou os menores efeitos.

Palavras-chave: consumo de oxigénio, mineralizagio, carbono orginico dissolvido,
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1. Introduction

Reservoir construction to satisfy human needs
can damage or eliminate ecosystem services (Tundisi
1999; Fitzhugh and Richter, 2004). Within many
reservoirs considerable periods of anoxia and
eutrophication occur immediately after dam closure
as a result of the decomposition of newly submerged
vegetation (Paiva, 1988; Cunha-Santino et al.,
2013). The establishment of anoxia depends on the
amount of terrestrial plant biomass and hydraulic
residence time (Figueiredo and Bianchini Jr., 2008;
Cunha-Santino et al., 2013). The change from
a lotic (streams) to lentic (reservoirs) ecosystem
implies changes in the proportion and amount
of detritus input in the aquatic environment. In
streams, the leaves are the main source (> 70%) of
detritus and the input occurs continuously or with
seasonal variations (Franca et al., 2009; Tank et al.,
2010). On the other hand, in the formation of
reservoirs the proportion of detritus input changes
because the plant is completely flooded and the
large amount plant biomass from the reservoir basin
(Paiva, 1988; Alves et al., 2010) suddenly enters
the environment. Therefore, the variety of vegetal
structures and their classes of compounds (refractory
and labile fractions) have to be considered to obtain
a precise description of decomposition processes in
reservoirs (Ferreira et al., 2012; Pettit et al., 2012).

The better descriptions of detritus decomposition
are those that consider the detritus as a heterogeneous
source (Bianchini Jr. and Cunha-Santino, 2008). In
this context, the decomposition can be described
as a biphasic process with a fast initial mass loss
attributed to leaching, followed by a more gradual
mass loss due to microbial decomposition (Cunha-

Santino and Bianchini Jr., 2006). During the
leaching phase, the intense mineralization of labile
compounds (half-time 0.9 day) generates conditions
for dissolved oxygen depletion and eutrophication
(Petts, 1984; Bianchini Jr. and Cunha-Santino,
2005). Deforestation could be used in order
to minimize or neutralize the environmental
alterations caused by changes in the water quality
owing to decomposition of plant detritus, despite
the financial costs and operational risks (Paiva,
1988).

Implicit in the oxygen consumption is the
relation between the amounts of oxygen consumed
per carbon oxidized, named as stoichiometric ratio
(O/C ratio) (Brezonik, 1994). At first, the low
values observed in the stoichiometric ratio occur
by the decomposition of labile organic carbon and
subsequently the ratio evolves to higher values, as
the refractory detritus remains, requiring greater
quantity of oxygen per carbon oxidized (Peret and
Bianchini Jr., 2004; Bianchini Jr. et al., 2006).
Therefore, studies on the O/C stoichiometry
confirm that the high oxygen demand observed
early in the decomposition is due to oxidation of
the large amount of labile organic carbon from
terrestrial plant biomass drowned, culminating
in anoxic conditions in newly formed reservoirs
(Cunha-Santino and Bianchini Jr., 2002).

Despite the importance of leaching due
to the capacity to cause oxygen depletion and
eutrophication, many studies use a simple model
or quite large sampling intervals, neglecting this
rapid phase of the decomposition process (Cunha-
Santino and Bianchini Jr., 2006). In this context,
we conducted an experiment with measurements at
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short sampling intervals in laboratory microcosms
to detail the temporal variation of DOC release, O,
consumption, DIC formation and O/C ratios in the
early hours of leaching of terrestrial plant detritus
(leaves, branches and litter). Detritus with a higher
initial amount of DOC were considered of higher
quality. We aimed to test the following hypotheses:
(1) Detritus quality positively affects decomposition
(O, consumption, DIC formation and O/C ratio);
(2) O, consumption, the formation of DIC and
O/C ratio present temporal variation according to
changes in detritus quality along the decomposition.

2. Material and Methods

2.1. Design of oxygen consumption experiments

The sampling of green plants (mixed leaf
and mixed branches) and moist soil used in the
experiments were made according to Fonseca et al.
(2013). In the laboratory, we previously prepared
the inoculum in which the detritus samples were
incubated. The inoculum consisted of incubation
of 5 g of soil in 1 L of deionized water over a
period of 6 h. Subsequently, the water was filtered
through nylon mesh to remove the coarse debris.
To establish the aerobic condition, the inoculum
was aerated through air bubbling until the oxygen
saturation. The purpose of the inoculum was
supplying nutrients and soil microorganisms for
initiating the decomposition process. To evaluate
the oxygen consumption during the breakdown of
resources (leaf, branches and litter), we established
12 experimental chambers (polyethylene bottles,
volume of 1 L) containing 1 L of the prepared
inoculum, by gentling introducing the water into
the chambers. The treatments established were
3 chambers containing 3g of mixed leaf detritus,
3 chambers containing 3g of mixed branches
detritus, 3 chambers containing 3g of litter and
3 chambers without detritus (control treatment).
The DO concentration and temperature (oximeter
YSI, model 55-12); the electrical conductivity
(conductivity meter Quimis, model Q 795P) and
pH (potentiometer Quimis, model Q 400BC) were
determined. The three sensors and a hose connected
to a sampling syringe were kept immersed in the
bottles throughout the experiment to avoid opening
the caps in each measurement. To keep the sensors
and the hose immersed during the whole time, the
caps of the bottles were prepared with four holes, and
after the passage of the sensors and the hose through
the holes, the cap was sealed with silicone glue to
prevent loss of gases. Since the sensors and the hose
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were kept immersed in bottles, determinations were
made completely at one bottle at a time. During the
first 7 hours the measurements were taken every 30
minutes. From that time, the determinations were
made every 1 hour, until the oxygen concentration
reaches values around 0.30 mg O,.L™".

To determine the concentration of DOC and
DIC, 5 mL aliquots from each bottle were removed
through the hose and syringe and immediately filtered
(pore size membrane = 0.45 um, Millex® Durapore
PVDF membrane). Subsequently, concentrations
of total carbon and DIC were determined on
a carbon analyzer (Shimadzu - VCPN-TOC).
Concentrations of DOC were determined by
subtracting the values of total carbon and DIC.
Carbon measurements were taken every hour for
each bottle.

2.2. Data analysis

Using a nonlinear method (Levenberg-
Marquardt iterative algorithm; Press et al., 2007), the
evolution of accumulated oxygen consumption over
time was adjusted to the first-order kinetic model
described in Equation 1, where the deoxygenation
coefhicient (k) and the total amount of consumed
oxygen were estimated (OC_ ).

oc=ocMAX(1—e‘kd‘) (1

where OC is accumulated consumed oxygen (mg g™
detritus DW); OC,,, | is total amount of consumed
oxygen (mg g™ detritus DW); k, is deoxygenation
rate constant, (hour™); t is time (hour).

The temporal variations of the O/C values were
calculated through the ratios between the hourly
rates of consumed oxygen (dOC/dt) and of the
oxidized organic carbon (dDIC/dt) (Cunha-Santino
and Bianchini Jr., 2002). Most of the leaching
losses consist of carbon (Ibrahima et al. 1995). A
study of leaching (4 hours of extraction) of litter
elements with 41 species of tropical woody plants
showed that, although the carbon had the lowest
soluble fraction (3%), on a litter mass basis more
C (14.7 mg/g litter) was extracted than any of the
other elements investigated (N, B, K, Ca, Mg, Na),
which had <1 mg/g litter (Schreeg et al., 2013).
‘Therefore, to calculate the O/C stoichiometric ratio,
we assume that oxygen was consumed primordially
by the decomposition of C.

The differences of DOC release, DIC formation,
DO consumption, O/C ratio, conductivity, and
the rates of DOC release, DIC formation and DO
consumption (dependent variables) from aerobic
decomposition of leaves, branches and litter
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(categorical variables) of terrestrial vegetation per
sample time (continuous variable) were compared
using an analysis of covariance (ANCOVA;
significance level of 0.05).

3. Results

The detritus breakdown resulted in a significantly
different DOC release between the resources, with
leaves showing the larger quantities and licter the
lowest (Figure 1a; Table 1). DOC release rates also
presented significantly higher values in leaves than
in branches and litter (Figure 1b; Table 1). The
highest rate of DOC release was observed in the
first hour of leaves decomposition and then the
rates decreased until the end (Figure 1b). Branches
also presented the highest rate in the first hour
of decomposition, but in litter decomposition
it was observed only after 6 h of decomposition
(Figure 1b).

DIC formation followed the same pattern
observed in the release of DOC. The decomposition
of leaves showed the highest amount of DIC
production, followed by the branches and litter
(Figure 1c, Table 1). DIC production rates were
also significantly higher in leaves decay, followed by
branches and litter, respectively (Figure 1d, Table 1)
DIC production rates were higher in the early 2 h
of leaves breakdown (Figure 1d). In the branches
decay, the higher DIC production rates were also
observed in the first 2h of experiment and, in litter
decomposition, the highest rate of DIC production
occurred only after 8 h (Figure 1d).

The kinetics model fitted the experimental
results with high determination coefficients
(r*=0.99-1.00) to oxygen accumulated consumption
(Table 2). However, adjustments were partial in the
decomposition of branches and litter (up to 7 h),
due to the increase of O, consumption after this
period, not adjusting to the model (Figure le).
The accumulated oxygen consumption in the
mineralization of leaves was significantly higher
than branches and litter (Figure le, Table 1),
in accordance with the higher value of the
deoxygenation rate constant (K) observed in
leaves, followed by branches and litter, respectively
(Table 2). Rates of oxygen consumption were higher
in the decomposition of leaves at the beginning
of the experiment (Figure 1f). Later (after 7 h)
an inversion occurred, with the decomposition
of branches presenting the highest rates, followed
by decomposition of litter and leaves, respectively
(Figure 1f).
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In opposition to the cumulative consumption of
oxygen, the O/C ratio in the decomposition of litter
was significantly higher than in the decomposition
of leaves and branches (Figure 1g, Table 1). No
significant difference was detected between the O/C
ratio for leaves and branches (Figure 1g, Table 1).
The O/C ratio in the decomposition of leaves
and branches increased continuously, whereas the
decomposition of litter showed an initial increase
followed by a decrease and then increased again
(Figure 1g).

The electrical conductivity was significantly
higher in leaves than in branches and litter
(Figure 1h; Table 1). The electrical conductivity
increased for all resources throughout the experiment
(Figure 1h).

4. Discussion

We observed a significant positive effect of
detritus quality (DOC release) on DO consumption,
on DIC formation, and on O/C ratio in the early
hours of decomposition, and these results support
our first hypothesis. We also observed that the peak
of labile compounds mineralization occurred in the
first hour of decomposition of leaves and branches
and in the eleventh hour of litter decomposition,
supporting our second hypothesis of changes in
detritus quality along decomposition. Our results
highlight two important aspects of the conceptual
development of reservoirs research. Firstly, our
findings highlight the importance of short intervals
measurements to understand the dynamics of
decomposition in the leaching phase. Secondly,
these results indicate that the oxygen depletion that
occurs during the filling phase of reservoirs, reported
in other studies (e.g. Ribeiro et al., 2005; Figueiredo
and Bianchini Jr., 2008; Lee et al., 2012), can take
place rapidly after the drowning of plant biomass,
mainly by leaching from leaves and branches.

The difference in the amount of DOC released
by detritus occurred as a result of different chemical
composition (labile and refractory fractions)
among resources, which is conferred by structural
characteristics. Higher concentration of DOC
observed from leaf detritus leaching is consistent
with the higher protoplasmic content of this
structure. The intermediate DOC concentrations
from branches detritus agreed with its structural
role, having a higher amount of fibers (lignin and
cellulose) than leaves. The decaying organic matter
that composes the litter has already lost protoplasmic
content, resulting in lower concentrations of DOC.
These results are in agreement with the large



2014, vol. 26, no. 1, p. 89-97 Kinetics of aerobic decomposition in the leaching phase... 93

30+ 104
®

T —=— Leaves @

®— Branches s

25
Iy = —— Litter RN
204 e r/ L}
N Y 6 [ T
%/ | .

_ 0
59 15 Co s | [N
o0 % |©] 4 | ~J
g / e = on *7] | L S
104 / 7 e = f - “\+\
E/ ;/)/ 2 / \\f h %
/ . J
1/ /,V‘} = i e O S IR S
/ r‘/‘ AA g & AA— c l// A A A A A A A A
04 / AL 04 A A A AT
o 2 4 & 8 10 12 14 o 2 4 & 8 10 12 14
Time (h) Time (h)
1.6+ 0.5+
© @
14
0.4 8
1.2 — \
§(/ - / \
— 1.0 4 //%/, | ,'4: 0.3 / \i
S ol et {r T | ‘o | N\
o / 0 T l O o | } .
£ os4 / f¥‘+/% i ‘ L/k & | Py ’\*i—%\;\
A LT et T
/ - = : — -
02 / / jae A J i/ A,EJ—I—L Y
//,)' LT oo i AL 4 aak T Ty
O 7
0 > 4 6 8 10 12 14 o 2 4 & 8 10 12 14
Time (h) Time (h)
34 0.6
o] ® T @
i ¥ T e B { 0.5 I i
i - 1 I A \ / \\i'
| s = T 1 inl 4 /
-l ﬁ . | = %4 K | ? [\
h ﬁ f . I | o 03 ’ L/*\ J // | e *\ / L
o 3 34 T U \’/ Y Y
o 4 oL S LA G S VN
g 4] %é f?iLI 1 g 02- f\fg\ A 5 i\‘ NDTT [
T ¥ ik ' x_as_Jree%s \%/\
i/i ffi{’%jl * ’r‘/ agtad Hg A1 %
& Iii“'“ 0.1+ /,’/ e
S A Iy
o A |
o] & 0.0 i
o 2 4 & & 10 12 14 o 2 4 & & 10 12 14
Time (h) Time (h)
14 4
120 -
© ®

i 1

S : i J Jli 7 P . ‘%H .
N I et e
D ettt
N _//H«%’ ik N i g34111
6 | A Téime (hé) oo 0 2 3 éTime (i) o 12 14

Figure 1. Temporal variation (a) and the hourly rates (b) of DOC release, temporal variation (c) and the hourly
rates (d) of DIC production, kinetic fittings () and the hourly rates (f) of O, consumption, temporal variation of
stoichiometry (O/C ratio) (g) and electrical conductivity (h) from aerobic mineralization of leaves, branches and

litter. [n = 3, bars = standard deviation].
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Table 1. Values of significance (p) of ANCOVA test, degrees of freedom (DF) and residual (DF Res.) and values of
deviance (F) for DOC, DOC rate, DIC, DIC rate, O, consumption, O, consumption rate, O/C ratio and conduc-

tivity between detritus.

ANCOVA DF DF Res. F p
DOC leaves x branches 1 60 138.0 <0.01
leaves x litter 1 69 247.6 <0.01
branches x litter 1 72 158.2 <0.01
DOC rate leaves x branches 1 60 45.3 <0.01
leaves x litter 1 69 105.3 <0.01
branches x litter 1 72 236.6 <0.01
DIC leaves x branches 1 60 84.0 <0.01
leaves x litter 1 69 233.6 <0.01
branches x litter 1 72 119.8 <0.01
DIC rate leaves x branches 1 60 22.3 <0.01
leaves x litter 1 69 78.6 <0.01
branches x litter 1 72 72.3 <0.01
O, consumption leaves x branches 1 102 226.4 <0.01
leaves x litter 1 111 325.1 <0.01
branches x litter 1 114 53.4 <0.01
O, consumption rate leaves x branches 1 102 75.7 <0.01
leaves x litter 1 111 183.2 <0.01
branches x litter 1 114 43.2 <0.01
O/C ratio leaves x branches 1 60 6.6 0.012
leaves x litter 1 69 271 <0.01
branches x litter 1 72 22.7 <0.01
Conductivity leaves x branches 1 102 299.0 <0.01
leaves x litter 1 111 335.7 <0.01
branches x litter 1 114 73.2 <0.01
Table 2. Kinetics model parameterization from aerobic mineralization of leaves, branches and litter.
Resource ocC, .. (mgg™) error k, (h™) error r2
Leaves 4.79 0.39 0.093 0.010 0.996
Branches 7.38 2.71 0.029 0.011 0.997
Litter 6.18 1.01 0.025 0.004 1.000

proportion of dissolved organic matter in the green
parts of vegetation and with the greater leaching
of younger substrates (leaves and branches) as the
older substrates (litter) have been previously leached
(Bourbonniere and Creed, 2006; Allan and Castillo,
2007; Schindler and Gessner 2009; Ferreira et al.,
2012).

In addition to carbon, various other components
are leached. The leaching rate of a nutrient is
influenced by the form it is incorporated into
the organic matter (Brock, 1984). Some of them
are loosely bound in plant material and have
high solubility (e.g. K, Na, Ca and inorganic P),
becoming readily available to microorganisms
without metabolic cost (Barbieri and Esteves, 1991;
Schreeg et al., 2013). These elements contribute
to the increase in electrical conductivity in the
aquatic environment (Esteves, 2011). In this study,
the greatest increase in conductivity was observed
in the decomposition of leaves, indicating that

this resource is the most critical for increasing the
conductivity during reservoir formation. This result
is in agreement with the concomitant higher DOC
release observed in leaves decomposition.

Among terrestrial plant detritus, leaves are
the most critical resource in terms of oxygen
consumption due to the great amount of labile
substances (Antonio et al., 2002; Bianchini Jr. and
Cunha-Santino, 2011). In our study, the highest
value of k, in the decomposition of leaves indicates
that this resource was more intensely mineralized,
showing the labile nature of its leachate. The
maximum rates of DIC production and of DO
consumption observed in the first hour of leaves
decomposition indicated that the labile compounds
were immediately released after the detritus
incubation. More importantly, the small amount of
DOC released from leaves in that moment indicated
that the main components of DOC in the early
decomposition are labile substances. Bianchini Jr.
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and Cunha-Santino (2011) also observed that
the higher demands of oxygen derived from the
oxidation of low concentrations of organic matter
during the initial phases of terrestrial vegetation
decomposition.

Branches and litter showed an initial peak
(0.5 h) in the rates of oxygen consumption and, after
a more stable period, a further increase (after 7 h)
in the rates of oxygen consumption was observed,
suggesting that there was availability of labile
substances in both times. After the decomposition
of labile compounds from the leachate, changes
in the chemical characteristics of the detritus
along decomposition lead to a new availability
of labile compounds derived from refractory
substances (Peret and Bianchini Jr., 2004). In this
context, we infer that the kinetic model of oxygen
consumption did not fit the results of branches and
litter after 7 h due to the enhancement of oxygen
consumption in response to the availability of new
labile compounds. In contrast to other studies
(Antonio et al., 2002; Cunha-Santino et al., 2013),
branches were significantly more critical in terms of
oxygen consumption than litter. In our study, the
results may be attributed to the greater amount of
DOC released by branches in the leaching phase.
Despite the lower oxygen consumption in branches
decomposition in relation to leaves, we infer that
branches may also generate a high oxygen demand
in the reservoirs formation, whereas the total
biomass of branches in forests is much greater than
that of leaves (Delitti and Burger, 2000; Hart et al.,
2003).

The OCmax values in this study were much
lower than the observed in studies of mineralization
of leaves (124.4 to 381.6 mg g DW), branches
(35.4 t0134.7 mg g' DW) and litter (88.1 to
126.1 mg g”' DW) in greater experimental periods
(60 days) (Antonio et al., 2002; Bianchini Jr.
and Cunha-Santino, 2011; Cunha-Santino et al.,
2013). The lowest values of OCmax in our study
were attributed to smaller experimental period
(9 to 13 h), which included the decomposition of
a small fraction of the waste, mainly comprised of
labile compounds. Greater experimental periods
include the decomposition of a larger fraction of
the detritus, comprising the remaining refractory
fractions and increasing the OCmax values.

The leachate is chemically heterogencous,
comprising labile and refractory fractions
(Silva etal., 2011). Lower O/C ratios occur during
mineralization of labile compounds from leachate,
and higher O/C ratios occur during mineralization
of the remaining refractory compounds (Peret and
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Bianchini Jr., 2004; Bianchini Jr. et al., 2010).
The higher O/C ratios observed in the beginning
of litter decomposition indicated the presence of
more refractory compounds in the leachate of litter
in relation to leaves and branches. The subsequent
decrease in O/C ratios probably resulted from
the new availability of labile compounds derived
from refractory substances of litter (Peret and
Bianchini Jr., 2004). In the decomposition of
leaves and branches, increasing values in the O/C
ratio can be attributed to the mineralization of
labile compounds leached, generating small O/C
ratio in the beginning, being gradually replaced by
more refractory compounds, increasing the O/C
values. More importantly, the values of the O/C
ratio did not differ significantly between leaves
and branches, indicating a probable structural
similarity (chemical composition) of these resources.
Therefore, the significantly higher values observed
in DIC formation and in O, consumption in the
decomposition of leaves was due to the higher
amount of DOC released by this resource in relation
to branches, and not by a difference between
their chemical compositions. We infer that the
stoichiometric ratio is an important predictor of
structural differences between the detritus and of
structural changes of each type of detritus along the
decomposition.

In summary, the results from the experimental
decomposition of drowned terrestrial vegetation
indicate that: (i) measurements at short intervals
are key to better understanding and detailing the
decomposition in the leaching phase; (ii) resources
are heterogeneous from the structural point
of view, with the leaves presenting the largest
amount of DOC, followed by branches and litter,
respectively; (iii) leachate is also heterogeneous and
the amount of labile fractions initially in the DOC
determines the magnitude of the decomposition
of leaves, branches and litter in the early stages
of decomposition; (iv) leaves are the most critical
resource in terms of oxygen consumption in the
formation of reservoirs; (v) the stoichiometric ratio
indicates the structural differences between the
detritus and the structural changes in the detritus
along decomposition. We propose that further
studies should focus on assessing the contribution
of different terrestrial plant species on the C cycling
during the reservoirs formation.
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