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Detritus age on aerobic mineralization of Salvinia auriculata Aubl.
SCIESSERE 1,  L . ;  CUNHA-SANTINO 1 ,2 ,  M. B. & BIANCHINI  1 ,2  JR .,  I .

1 P rog rama  de  Pós -G raduação  em Eco log i a  e  Recu r sos  Na tu r a i s ,  Un i ve r s i dade  Fede ra l  de

São Car los.  Via Washington Luiz ,  km 235.  Cx.  Posta l  676.  13565-905.  São Car los,  SP,  Bras i l .

e - m a i l :  l u s c i e s s e r e @ g mai l .com; pmbc@ir is .ufscar .br
2 Departamento de Hidrobiologia, Universidade Federal de São Carlos. Via Washington Luiz, km 235.

Cx. Postal 676. 13565-905. São Carlos, SP, Brasi l .  e-mail :  i r ineu@power.ufscar.br

ABSTRACT: Detritus age on aerobic mineralization of Salvinia auriculata Aubl. Considering the
essent ia l  ro le of  the aquat ic macrophytes decomposi t ion to aquat ic ecosystems, th is
study evaluated the oxygen consumption of Salvinia auriculata detritus with 10 and 180
days, in the presence or absence of sediment; the detritus were previously decomposed
under aerobic and anaerobic condit ions. The plant,  water and sediment samples were
colleted on Óleo Lagoon (21º 36’S and 47º 49’ W; Jataí Ecologic Station; Luiz Antônio, SP,
Brazil). It was set up 20 mineralization chambers (10 with and 10 without sediment), they
were prepared wi th det r i tus and water  f rom the lagoon (0 .70 g det r i tus DW L - 1)  and
maintained in the dark, under aerobic conditions and at 20oC. The DO concentrations were
measured during 177 days. The results of the accumulated consumption of oxygen were
adjusted to a first order kinetic model. In general, the treatments without sediment presented
higher values of maximum consumption of oxygen (COmax). The incubations of the younger
detritus (10 days) presented higher values of COmax (mean: 213 mg g - 1 DW) when compared
with the older detritus (180 days, mean: 107 mg g - 1 DW). The deoxygenation coefficients
var ied f rom 0.0088 day - 1 to 0.0436 day - 1;  i t  was not possible to establ ish a tendency
between them, related to the age or presence of sediment. The results indicated that, in
the Óleo Lagoon, during aerobic decomposition within the upper layers of sediment, the
benthonic  oxygen demand d id not  necessar i ly  increase by the h igher  presence of
microorganisms and nutr ient avai labi l i ty.  The oxygen consumption rate constants from
mineralization of S. auriculata detritus were similar, regardless of the presence of sediment,
but younger detritus consumed more dissolved oxygen than older detritus.
Key words: aerobic process, aquatic macrophytes, decomposition, fibers.

RESUMO: A idade do detrito na mineralização aeróbia de Salvinia auriculata Aubl. Diante da impor-
tância do processo de decomposição da fração refratária dos detritos de macrófitas aquá-
ticas nos ecossistemas lênticos, este estudo avaliou o consumo de oxigênio de detritos
refratários de Salvinia auriculata com 10 e 180 dias, na presença e na ausência de sedi-
mento. Os detritos foram previamente decompostos em condições aeróbias e anaeróbias.
Os exemplares da planta, as amostras de água e de sedimento foram coletados na lagoa
do Óleo (21º 36’S e 47º 49’ W; Estação Ecológica do Jataí; Luiz Antônio, SP, Brasil). Foram
preparadas 20 câmaras de mineralização (10 câmaras com sedimento e 10 sem sedimento)
com alíquotas de água e detritos de 10 e 180 dias (0,70 g PS L -1); os frascos foram incuba-
dos no escuro, sob condições aeróbias e a 20ºC. As concentrações de oxigênio dissolvido
foram determinadas durante 177 dias. Os resultados dos consumos acumulados de oxigê-
nio foram ajustados a um modelo cinético de primeira ordem. No geral, os tratamentos
sem sedimento apresentaram valores mais elevados de consumo máximo de oxigênio
(COmáx). As incubações com detritos de 10 dias apresentaram valores mais altos de COmáx

(média de 213 mg g -1 PS) que as com os detritos mais velhos (180 dias); média de 107 mg
g - 1 PS. Os coeficientes de desoxigenação variaram entre 0,0088 dia - 1 e 0,0436 dia - 1;  mas
não apresentaram tendência def in ida em função da idade do detr i to ou presença de
sedimento. Esses resultados indicaram que na decomposição aeróbia que ocorre na su-
perfície do sedimento da lagoa do Óleo, as demandas bentônicas de oxigênio não neces-
sariamente aumentam com a maior presença dos microrganismos e disponibi l idade de
nutr ientes. Os coeficientes de consumo de oxigênio da mineral ização de S.  aur iculata
foram similares, independente da presença do sedimento; porém, os detritos mais novos
consumiram mais oxigênio.
Palavras-chave: decomposição, fibras, processo aeróbio, macrófitas aquáticas.
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Introduction

Most  pr imary product ion wi th in  the
aquat ic  env i ronment  is  not  d i rec t ly
consumed by herb ivores .  Of ten th is
b iomass re turns to  the ecosystem as
det r i tus  and p lays cr i t ica l  ro les  in
funct ion ing and susta in ing of  the
envi ronment (Daufresne & Loreau,  2001 ) .
Detritus can be defined as any form of non-
l iv ing organic matter ,  including secreted,
excreted or exuded products by organisms
(Moore et al., 2004). The detritus are found
as par t icu la te  organic  mat ter  (POM)  and
dissolved organic  mat ter  (DOM)  and
frequent ly represents the main source of
energy in aquat ic  ecosystems (Z iegler  &
Fogel ,  2003) .  Dur ing decomposi t ion
process, the detritus in the dissolved form
tends to be processed in microbia l  loop
while the part iculate forms accumulate in
the upper layers of sediment (Wetzel, 2001).

The particulate detritus are refractory
compounds,  i .e .  compounds that  are
chemically stable, with low solubil i ty and
res is tant  to  rap id  microb ia l  degradat ion
(Wetzel,  1983).  I t  is mainly consti tuted by
cellulose, hemicelluloses and lignin. During
decomposi t ion ,  these polymers are
hydro lyzed and the o l igomers and
monomers are metabolized in the presence
or absence of molecular oxygen. In this way,
the availability of electron acceptors in the
envi ronment  determines the metabol ic
routes by which heterotrophic organisms
mineralize these detritus. Each polymer is
degraded by a variety of microorganisms,
which produce a set of enzymes that work
in synergism (Pérez at al., 2002).

The aerobic  decomposi t ion o f
ref ractory detr i tus has been observed in
some studies (Antonio et al., 1999; Cunha-
Santino & Bianchini Jr., 2002; Asaeda & Nam
2002; Bitar & Bianchini Jr., 2002; Sciessere
et al . ,  2006) ,  and usual ly presents a low
dissolved oxygen consumption due to the
di f f icu l ty  in  i ts  degradat ion.  Consider ing
that ,  about  53% of  aquat ic  macrophytes
biomass is constituted by fibers (Henry-Sil-
va & Camargo, 2006; Henry-Silva et al., 2001),
the i r  decomposi t ion ra tes are s t rongly
dependent on the species-specific content
of structural materials (Godshalk & Wetzel,
1978) .  L ign in ( 10  to  30% of  b iomass)  is
slowly decomposed when compared with
cellulose and tends to accumulate on the

sediment.  Once cel lulose, hemicel luloses
and lignin are the major components of plant
biomass, the cycling of these compounds
are essent ia l  to  the dynamic of
biogeochemical cycles.

Many s tudies have been done to
evaluate the oxygen consumption of DOM
minera l iza t ion,  however,  a  few of  them
focused the POM decomposition, and how
the sediment, as nutrients external sources,
in f luences th is  process.  In  the aquat ic
systems,  the det r i ta l  metabol ism is
predominant in the benthic region, where
most POM is processed (Wetzel,  1983). In
this context, this work aimed at evaluating
the oxygen consumption of POM detr i tus
in the presence or absence of sediment as
a source of organic matter, microorganisms
and nutrients (N and P).

The resource ut i l ized on th is  s tudy
was Salvinia auriculata Aubl.; i t  is a free-
f loa t ing aquat ic  macrophyte ,  annual  or
perennial and has small size leaves (2.5 ×
2.0 cm2). It is a pioneer on the succession
in disturbed locals or new water bodies after
a dried period; it can completely cover the
surface areas in a few weeks. This specie
is very common in lentic systems of Brazil
and sometimes dominant in poor aquat ic
systems water or in rich soil wetlands (Pott
& Pott, 2002).

Materials and methods

Sampling area description: The Óleo
Lagoon (21º 36’ S and 47º  49’ W) is located
in the Jataí Ecologic Station (21º 33’ to 21º 37’S
and 47º 45’ to 47º 51’W), municipality of Luiz
Antônio (São Paulo State, Brazil). This is an
oxbow lagoon of  the Mogi -Guaçu River ,
formed by the isolat ion of meandrous by
erosion and sedimentation processes and
represents a typical floodplain ecosystem.
The lagoon is located at 400 m from the
channel of Mogi-Guaçu River (Moschini, E.
L. ;  personal communication).  This system
is classified as a seepage lagoon (Santos &
Mozeto ,  1992) ,  and an o l igot rophic
envi ronment  dur ing the dry season and
mesot rophic  dur ing the wet  season
(Petracco, 2006). The Óleo Lagoon is simi-
lar to the others within the Jataí Ecologic
Station; it has a low depth (Zmean = 2.55 m
and Zmax = 5.10 m) a small area (19,470 m2),
and a  wel l -deve loped macrophyte
community on the l i t toral  zone (Rocha et
al., 2000).
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Sampling and material description: The
samples of  S .  aur icu la ta  were manual ly
collected on the littoral region of the lagoon
and subsequently, washed with tap water
and oven-dried (45ºC). The water samples
(wi th s imi lar  volumes)  were col lected at
three dist inct depths (0.5, 2.5 and 5.0 m)
with a Van Dorn underwater sampler; in the
laboratory, these samples were integrated
(mixed) ,  f i l te red in  0 .45 µm membrane
(Mill ipore ester cellulose) and aerated with
fi l tered clean air for the experimental set-
up. The sediment utilized was sampled with
an Eckman-Birge dredge in the littoral zone,
in the area where S. auriculata predominates.
In  order  to  measure to ta l  phosphorus ,
n i t rogen and organic  mat ter  f rom the
sediment, the samples were submitted to
the procedures suggested by Mackereth et
al. (1978) and Allen et al. (1974). The water
samples used in  incubat ions had the
concent ra t ion of  to ta l  phosphorus and
ni t rogen determined by co lor imet r ic
methods (Mackereth et al., 1978).

Previous decomposition experiments: In
order to obtain the S. auriculata detritus with
different ages, incubations were prepared
and maintained under aerobic and anaerobic
conditions. Incubations were prepared with
4.0 g (DW) of S. auriculata  fragments and
400.0 mL of lagoon water previously filtered
in 0 .45 µm membrane (Mi l l ipore ester
cel lulose) .  The f lasks were maintained in
the dark at 20.0ºC. After 10 and 180 days,
the part iculate detr i tus were obtained by
f i l te r ing the mixtures through 0 .22 µm
membrane (Mill ipore ester cellulose).

Aerobic mineralization experiments:
Incubat ions (n  =  20 )  were set  up wi th
distinct detritus age (10 and 180 days). The
decomposition chambers were prepared in
dupl ica te  and submi t ted to  two d is t inc t
treatments: 10 bottles were prepared with
addition of fresh sediment (ca. 0.2 g DW L -1)
and 10 without sediment .  Thus,  for  each
t reatment  (wi th  and wi thout  sediment
addition) were prepared bottles with detritus
with 10 days or 180 days and lagoon water
in the proportion of 0.70 g detritus DW L - 1

(Tab. I). Control bottles were also prepared
with lagoon water (n = 2) and lagoon water
with fresh sediment (n = 2). The bottles were
kept in the dark and at 20 ºC.

The concent ra t ions of  d isso lved
oxygen (DO)  were measured dur ing 177
days using a polarographic method (YSI DO
meter, model 58; precision 0.03 mg L -1). The
anaerobic processes were avoided by the

per iod ic  re -aera t ion o f  incubat ions wi th
f i l te red c lean a i r .  The deoxygenat ion
coeff ic ient (kD)  and the maximum amount
of consumed oxygen (COmax) were obtained
from the fittings of the experimental results
from the kinetic model usually adopted in
BOD tests (Eq. 1). The fittings were carried
out by non-linear regression, calculated by
the i te ra t ive a lgor i thm of  Levenberg -
Marquardt (Press et al., 1993). The half- l i fe
( t 1 / 2)  o f  the decomposi t ion process was
calculated according to Equation 2.

( )tkDeCOCO −−×= 1max (1 ) ,

Dk
t

−
=

5.0ln
2

1 (2 ) ,

where :  CO =  consumed oxygen (mg
g - 1 DW) ,  COmax =  max imum amoun t  o f
consumed oxygen (mg g - 1 DW) ;  kD =
deoxygenation coeff ic ient ;  t  = t ime (day) .

The oxygen consumpt ion of  the
incubat ions was b lank cor rected by
subtraction of CO values from the control
flasks (with and without sediment). The CO
tempora l  var ia t ions were s ta t is t ica l ly
analyzed using analysis of variance (Kruskal-
Wallis) followed by the Dunn´s test in order
to ver i fy  s ign i f icant  d i f fe rences among
treatments (wi th and wi thout  sediment ×
det r i tus age:  10 or  180 days ×  ear ly
decomposition: aerobic or anaerobic). The
level of  stat ist ical  s igni f icance was 0.05,
according to the test.

Results

The k inet ics of  oxygen consumpt ion
during   the   aerobic    mineralization   of
S. auriculata detritus is presented in Fig. 1
and 2. The 180 ( + )Y treatment (Tab. I )  was
significantly different from 10 ( + )N (p < 0,01),
10 ( + )Y (p < 0,001), 10 ( + )Y (p < 0,01) 10 ( - )Y (p <
0,01). The 10 ( - )N treatment also presented a
significant difference from 180 ( - )Y (p < 0,001).
In  the t reatments wi thout  sediment ,  the
maximum amount of oxygen consumption
(COmax ;  Eq. 1 )  varied from  134 mg g - 1 DW
(180 ( - )  N) to 281 mg g - 1 DW (10 ( - )N; Tab. I I ) .
Overa l l ,  the incubat ions wi th  180 days
detr i tus presented COmax  values 1.6 t imes
lower than that with 10 days detritus. Among
the incubations with sediment, the higher
CO max va lue was observed in the 10 ( + )Y
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treatment (201 mg g -1 DW); and the lower in
the 180(+ )Y; on average the younger detritus

approx imate ly  consumed 3 t imes more
oxygen than the 180 days detritus.
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Figure 1:  Oxygen consumption (without sediment addition) from aerobic mineralization of 10 and 180 days
detri tus from previous aerobic (+) and anaerobic ( - )  decomposit ion of Salvinia auriculata.
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Figure 2:  Oxygen consumption (with sediment addit ion) from aerobic mineral ization of 10 and 180 days
detri tus from previous aerobic (+) and anaerobic ( - )  decomposit ion of Salvinia auriculata.
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In  genera l ,  the t reatments wi thout
sediment  presented h igher  CO max va lues
when compared to those treatments with
sediment amended. The sediment added
to the chambers presented 16 mg g -1 DW of
to ta l  phosphorus ,  23 mg g - 1 DW of  to ta l
n i t rogen and 230 mg g - 1 DW of  organ ic
content .  The nut r ient  concent ra t ions of
lagoon water used in the incubations were:
566.7 µg L - 1 of total nitrogen and 7.9 µg L - 1

of total phosphorous.
The mineralization of 10 days detritus

of al l  t reatments presented higher values
(mean: 213 mg g - 1 DW) when compared to
the 180 days detritus (mean: 107 mg g -1 DW).

The determinat ion coef f ic ient  va lues
derived from the f i t t ings varied from 0.90
to 0.98, indicat ing that the kinet ic model
used was robust.

Based on the k inet ic  f i t t ings of  the
results of the mathematical model, i t  was
possible to observe that the deoxygenation
rate constants (kD)  (Tab.  I I )  var ied f rom
0.0088 day -1 (180 (+)N) to 0.0436 day -1 (180 (+)Y).
With exception of 180 ( + )Y, that presented a
kD value with a different magnitude order,
the other treatments presented similar kD.
Therefore the half-life varied from 55 to 79
days with exception of the 180(+ )Y treatment
that presented a half-life of 16 days.

Detritus age 

(day) 
Previously decomposition 

Sediment 

addition 
Symbol 

10 Aerobic No 10(+)N 

180 Aerobic No 180(+)N 

10 Anaerobic No 10(-)N 

180 Anaerobic No 180(-)N 

10 Aerobic Yes 10(+)Y 

180 Aerobic Yes 180(+)Y 

10 Anaerobic Yes 10(-)Y 

180 Anaerobic Yes 180(-)Y 

 

Detritus age 
(day) 

kD 

(day-1) 
Error COmax 

(mg g-1 DW) 

r2 t1/2 
(day) 

 Without sediment addition 

10(+) 0.0106 0.0003 204 0.90 65 

180(+) 0.0088 0.0002 168 0.94 79 

10(-) 0.0125 0.0002 281 0.98 55 

180(-) 0.0112 0.0003 134 0.94 62 

 With sediment addition 

10(+) 0.0094 0.0002 201 0.96 74 

180(+) 0.0436 0.0017 40 0.95 16 

10(-) 0.0122 0.0002 165 0.98 57 

180(-) 0.0113 0.0002 86 0.98 61 

 

Table I: Description of treatments based on addition of sediment, detritus age and previously decomposition.

Table II:  Parameterization of aerobic mineralization of Salvinia auriculata according to age of detritus and
previously decomposit ion t reatment.
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Discussion

According to the studies related with
b iogeochemica l  cyc l ing in  the aquat ic
systems (Asaeda, 2002; Entry, 2000; Wetzel,
1983; Nowlin, 2005), the refractory fraction
of aquatic macrophytes detritus are mainly
decomposed at  the sediment  sur face,
where changes in the availability of oxygen
and nutrients can occur. According to the
plant specie the decomposi t ion can also
occur at the water column. In this context,
s tud ies involv ing the e f fec t  o f  aquat ic
chemical variables at the decomposition are
essent ia l  to descr ibe the dynamic of  the
carbon cycle, in part icular to the tropical
oxbow lakes.

The resu l ts  obta ined in  th is  s tudy
showed s igni f icant  d i f ference between
detritus age; the younger detritus (10 days)
va lues of  CO max were h igher  when
compared with the older detritus (180 days)
in all treatments. The younger detritus did
not present a readily available hydrosoluble
f rac t ion such as observed in  in tegra l
det r i tus  minera l iza t ion that  presented a
labile fraction (Farjalla et al., 1999). In fact,
many s tud ies showed that  7  days is
suf f ic ient  for  the conclus ion of  leaching
process (Otsuki  & Wetzel ,  1974; Fal lon &
Pfaender,  1976;  Canhoto & Graça,  1996;
Wrubleski  et  a l . ,  1997;  Pope et  a l. ,  1999;
Brum & Esteves, 2001; Albariño & Balseiro,
2002; Schlickeisen et al . ,  2003). The non-
prev ious ly  degraded det r i tus tend to
generate h igher  DO (d issolved oxygen)
demand than the det r i tus submi t ted to
previous decomposit ion (Sciessere et al . ,
2006). The 10 days old detritus showed an
in termedia te  degradat ion f rac t ion (e .g .
waxes, pectin, oils); on the other hand, the
180 days old detritus was probably formed
only by f ibers ( i .e. refractory compounds)
such as l ign in ,  ce l lu lose and
hemicel lu loses,  hence showing a s low
degradat ion caused by the in t r ica te
structural complexity of these compounds
and to the complex enzymatic pool required
for their effective breakdown (Ahmed et al.,
2001). A study on different age of rhizomes
decomposi t ion showed that  for  younger
detritus (< 1 year old) the mass losses were
enhanced twice than those with 1 to 4 years
old rhizomes (Asaeda & Nam, 2002)

The decomposi t ion coef f ic ient  o f
macrophytes are extremely dependent on
their refractory fraction (Godshalk & Wetzel,

1978);  however, in this experiment i t  was
not possible to establish any deoxygenation
coefficient tendency between detritus ages;
the det r i tus under  same t reatment
presented s imi lar  kD va lues,  except  for
180 (+)Y that presented a higher value (0.0436
day - 1)  when compared wi th  the other
treatments. According to Bianchini Jr. (2003)
the kD from mineralization of labile fractions
are higher than those of refractory fractions,
the leaching and oxidat ion processes of
lab i le  f rac t ions are fas ter  than the
minera l iza t ion of  re f rac tory  f rac t ions .
However, in this study, other factors such
as the condition of previous decomposition
(i.e. aerobic or anaerobic) and the presence
or  absence of  sediment  must  have
influenced the kD values.

We could observe that  the det r i tus
mineral ized in the presence of  sediment
presented the lowest  va lues of  CO max .
Bas ica l ly ,  the sediments of  f reshwater
systems cons is t  o f  four  components :  ( i )
o rgan ic  mat ter  in  var ious s tages of
decomposi t ion ;  ( i i )  par t icu la te  minera l
mat ter ;  ( i i i )  an inorgan ic  component  o f
biogenic origin and (iv) microorganisms; in
some lakes the sediment may represent a
more impor tant  source of  nut r ients  than
inputs from external sources (Wetzel, 1983;
Nowlin et al., 2005). Due to the high organic
matter content found on the sediment of
Óleo lagoon and its nutrient addition (2,3%
and 1,6% of N and P, respectively), i t  was
expected a higher oxygen consumption in
t reatments wi th  sediment ,  due to an
increment  o f  microorganism respi ra t ion
ra tes caused by the increase of
microorganism biomass, once freshwater
sediments generally presented ca. three ti-
mes more microorganisms when compared
to the water column (Fischer & Pusch, 2001).
The bacterial production, abundance, and
cel l  s ize is  a lso h igher  on the sediment
community if compared with the pelagic and
epiphyte bacter ia l  communi ty  (F ischer  &
Pusch, 2001). In addition, the l i t toral zone
covered with a well-developed macrophyte
community may present a higher bacterial
numbers in the sediment surface than in
the profundal  sediments  f rom l imnet ic
zones (Wetzel, 1983).

Del Giorgio & Cole (1998) developed
the idea that catabolism and anabolism are
not  wel l  coupled process and th is
disconnect ion could provides to bacter ia
the metabolic flexibility necessary to com-
pete wi th  the v ic iss i tude of  d iverse



49                Acta Limnol. Bras., 19(1):43-51, 2007

envi ronmenta l  condi t ions.  Thus,  the low
COmax in treatments with sediment may have
occurred by three reasons:  ( i )  the
microorganism communi ty  invested on
catabol ism (e .g .  growing)  ins tead of
anabol ism (e .g .  respi ra t ion) ;  ( i i )  the h igh
number of  microorganisms in t reatments
(enhanced by the sediment  added)  have
generated compet i t ion in  the bacter ia l
community, leading to selection of species
and consequent ly  caus ing a lower
resp i ra t ion ra te  or  ( i i i )  and the most
probably, is that the N addition by sediment
suppressed the POM decomposi t ion .  A
decrease in  decomposi t ion was a lso
observed by Ent ry  (2000)  tha t  found an
inh ib i t ion of  ce l lu lose and l ign in
decomposition in black and redwater forest
wet land soi ls  enr iched wi th  N.  N i t rogen
addi t ion to recalc i t rant  organic mater ia ls
(such as lignin) showed low decomposition
rates (Fogg, 1988). The NO3 and NH4 addition
suppressed lignin degradation in a terrestrial
decomposi t ion and s t imula ted
holocel lu lose decomposi t ion on leaves
(Osono & Takeda, 2001). In the present study,
the nutr ient  addi t ion by the presence of
sediment did not necessari ly increase the
kD; Villar et al. (2001) and Xie et al. (2004)
affirmed that the addition of nutrients can,
even inhibit those rates.

In  the t reatments wi th no sediment
addition, the only source of organic matter
and nutrients was the refractory detritus; in
th is  way,  the microorganism communi ty
probably opted for catabolism as suggested
by Del Giorgio & Cole (1998). On the same
way that the comparison among all detritus
age, the presence or absence of sediment
does not appear to influence the kD.

Overa l l ,  the deoxygenat ion ra te
constants presented a difference between
previous ly decomposed det r i tus under
aerobic or anaerobic conditions; the early
processed in  anaerobic  condi t ions
presented higher deoxygenation rates when
compared with aerobic detritus; except for
180 ( + )Y. This could be re lated wi th the
ce l lu lose system of  anaerobic  micro -
organ isms that  is  c lear ly  d i f fe rent  f rom
aerobic  fungi  and bacter ia  (Pérez e t  a l . ,
2002) .  Thus, those di f ferences may have
ref lected on the previous disorganizat ion
of  f ibers (e .g .  ce l lu lose )  fac i l i ta t ing the
microbia l  a t tack on the aerobic
decomposi t ion in the present study and,
as a consequence, led to higher kD values.

Accord ing to  the exper imenta l

procedures adopted,  our resul ts indicate
that dur ing aerobic decomposit ion within
the upper layers of the sediment of Óleo
Lagoon, the benthic oxygen demand is not
necessari ly increased by the presence of
microorganisms and nutrients continuously
liberated from sediment. The cycling rates
of S. auriculata detritus are quite the same
regardless of the presence of sediment, but
younger detritus consumed more dissolved
oxygen than older detritus.
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