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ABSTRACT

The species composition of the riparian vegetatind the seasonal contribution of input and storafdéne and
coarse particulate organic matter were assessed 8f order stretch. Fourteen tree species in the riparzone
were identified, with 3 species contributing wiBee of total litter input:Miconia chartacedriana (43%)Miconia
cyathantheraTriana (16%) andErythroxylum pelletarianumSt. Hil (9%). The allochthonous input of coarse
particulate organic matter (CPOM) was composed tyaly leaves (over 50%). Species composition aed th
contribution of each plant species biomass forigalt lateral and soil inputs and benthic stocksied along the
study period. The maximum values found in Septerhflmember and December coincided with the beginoin
the rainy season. There were no differences bettreeallochthonous vertical and lateral inputs d?@M to the
stream.Differently to other studies, this result was prblyadue to the peculiar composition of stream’saripn
vegetation at Serra do Cipo.
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INTRODUCTION and its associated benefits (e.g., filtration,
regulation and maintenance of the conditions for
For streams, the importance of processingurvival and reproduction of the aquatic fauna)
allochthonous inputs (e.g., leaves and wood) as tle@ntribute to the equilibrium of lotic ecosystems
energetic basis for food webs in forested(Lima, 1989).
temperate zones is well established (Webster et alhe interaction of longitudinal (e.g., organic
1997). The ecological quality and functioning ofmatter transport), lateral (e.g., transfer of organic
rivers and streams are strongly influenced by botmatter stored in the riparian region), and vertical
the riparian zone and by natural or anthropide.g., leaf fall) inputs associated with temporal
alterations to the adjacent terrestrial systemscales leads to a peculiar organic matter dynamics,
linked by the riparian ecotone (Tabacchi et al.with consequences on productivity, retention and
1998). Low order streams with well developeddeposit of different fractions of organic matter in
riparian vegetation are considered heterotrophigtreams (Allan, 1995; Jones, 1997; Webster and
since they depend on the input of allochthonouMeyer, 1997; Tabacchi et al., 1998). Seasonal
organic matter as their main source of energyariations in discharge, water velocity and litter
(Henry et al., 1994; Benfield, 1997; Suberkroppjnputs can influence available food resources and,
1998). Indeed, the protection of riparian vegetation
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consequently, the density of detritivores (BoultorNational Park, Minas Gerais State, southeastern
and Lake, 1992; Martinez et al., 1998). Brazil.

Litter fall of deciduous forest in temperate regions

occurs mainly in autumn (Stout, 1980). In

Australian forests it begins in summer (Withers MATERIAL AND METHODS

2001), but in the Brazilian savannah (Cerrado), the

fall is greater during the dry season than in the westudy Site

season (Haase and Hirooka, 1998). Otherwisghe experiment was conducted along"addder
there is little information about litter fall on stretch (50 meters) of the Indaia stream (19°
Neotropical streams (Henry et al., 1994, Afonso e16.4'S - 43° 31.2' W), at 1,450 m altitude. The
al., 2000), and the Cerrado organic matteriparian vegetation of the selected stretch was a
dynamics (i.e., input, retention, process, ancharrow swath less than 7 m wide on each bank,
transport) is unknown. However, the transport okurrounded by rupestrian fields dotted with small
organic matter is strongly influenced by the rainyshrubs (Table 1). The stream is located in Serra do
period, which affects the streambed structure, th€ip6 National Park (33,800 ha) south of the
allochthonous coarse particulate organic matteFspinhaco mountain chain, which divides two
(CPOM) and fine particulate organic matterimportant watersheds: S&o Francisco River and
(FPOM) ratios. It is also modified by hidrologic Doce River, in Minas Gerais state, southeast
events, which generally occur for a few days oBrazil. The soil is latosol, deep and not very
even hours (Webster et al., 1999; Bafuelos et afertile. The vegetation consists of Cerrado
2004). (Brazilian savannah) species at the lower altitudes
This study assessed the influence of ripariagup to 1,000 m a.s.l.), rocky fields in the highest
vegetation on the input and storage ofreaches (above 1,000 m) and riparian forest along
allochthonous organic matter, and quantifies thene rivers, with about 30% of endemic plant
seasonal variation category of CPOM (leavesspecies (Giulietti, 1996). The climate is classified
branches and others) and plant species if‘a 3is Cwb (Koppen), with rainy summers and dry
order stretch of headwater stream in Serra do Cipginters.

Table 1 - Plant species present in the riparian vegetatiothé 3rd order stretch of Indaia stream (Serr&ipd
National Park, Brazil).

Species ‘ Family Habit

Augusta longifoligSpreng.) Rubiaceae Shrub
Erytrhoxylum pelletarianunst. Hil Erythroxylaceae Shrub
Luxemburgia angustifoli®lanch Ochnaceae Shrub
Miconia chartacedlriana Melastomataceae Arboreous
Miconia cyathantherdriana Melastomataceae Shrub
Myrsine gardneriana. DC. Myrsinaceae Arboreous
Myrcia guyanensi¢Aubl.) DC. Myrtaceae Arboreous
Ocoteacf. lancifolia (Schott) Mez Lauraceae Arboreous
Podocarpus sellowiKlozsch ex Endl Podocarpaceae Arboreous
Protium brasiliens€Spreng.) Engl. Burseraceae Arboreous
Protium heptaphyllunfAubl.) March Burseraceae Arboreous
Psychotria vellosian®enth Rubiaceae Shrub
Sauvagesiap. Ochnaceae Shrub
Baccharis ligustrina DC Asteraceae Shrub

Sampling Design storms, and a flush flow regime of the stream
This study was carried out monthly from Mayoccurred, resulting in the interruption of field
(autumn-dry) to November 2001 (spring-rain). Theexperiments through the loss of collecting traps.
onset of the wet season was marked by heawWenthic stock estimates began in June and ended
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in December. The input of CPOM to the soil wass5(F°C, and weighed again to determine the ash-
quantified using three nets (1 x 1 m, 5 mm mesHhyee dry mass (AFDM).

placed randomly in the riparian zone. The vertical

input of CPOM into the stream was quantified byData analysis

placing 10 baskets (0.26 m diameter eachANOVA (two-way) were performed in order to
suspended 3 m above the stream’s surface amdmpare differences among inputs and stock to
stretching from one bank to the other). The lateradvery time (months) of each plant species.
input of CPOM was quantified using eight netsDifferences of total vertical input, lateral input,
(0.36 nf, 5 mm mesh) randomly distributed alongsoil input and, benthic stock were tested by the
each bank. The CPOM stocked at the bottom dfruskal-Wallis analysis of variance (one way on
the stream (benthic stock) was collected randomlganks) and compared by Tukey test (Zar, 1996).

in triplicate each month with a Surber sampler

(0.27 nf, 0.25 mm mesh net). All the samples

from these compartments were dried (@/and RESULTS

qualified according to the species’ composition.

The CPOM was classified into three fractionsThe input (vertical, lateral and soil) and benthic
leaves, branches and others (fruits, flowers, seedstock of CPOM occurred throughout the studied
and debris). The samples were washed in thgeriod, and increased during the rainy period
laboratory over a 1 mm mesh sieve to separate tifgpring season). The leaves were the most
CPOM (material retried on sieve). Samples olbundant fraction in the composition of inputs and
CPOM were dried at 6€ for 72 h. All the stocks (over 50%).

samples from the inputs and stock under study

were weighed to the nearest mg, burned for 4 h at
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Figure 1 - Variation of the input and stock (means and stethdaviation by AFDM g i) of CPOM
quantified into the fraction leaves, branches ahers (flowers, seeds, and fruits) of the 3
order stretch of Indaia stream.

The fruits, flowers, seeds and debris fractionwertical input throughout the studied period (1.5-
(others) were the greater contribution in thelO g.n¥), especially in October (12 g The
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branch fraction was most representative in théhe vertical input biomassMiconia chartacea

benthic stock (20-200 g:fn (Fig. 1). Protium brasilienseandOcoteacf. lancifolia were
Significant differences were found in the input ofthe most abundant in the lateral input. The species
plant species (ANOVA; vertical input: 1454 = that most contributed to the soil input were

18.759, lateral input: §g, = 9.0833, soil input: Miconia chartacea Podocarpus sellowii and
Fizs4 = 9.18, benthic stock: ;kss = 7.8489; p< Ocoteacf. lancifolia. As for the benthic stock, the
0.0001) (Table 2)Podocarpus sellowikKlozsch ex species that contributed with the highest biomass
Endl., Protium heptaphyllum(Aubl.) March and were Myrcia guyanensisProtium brasilienseand
Myrcia guyanensisvere the main contributors to Podocarpus sellowii

Table 2 - Species contribution (mean-M standard deviation-SD in g AFDM:fimonth") of all the inputs and
stock in the § order stretch of Indaié stream.

. Vertical Input | Lateral Input Soil Stock Benthic Stock
Species
M | sb| M [ sb|] M | sD| M | sD

Augusta longifoligSpreng.) 0.25 0.32 1.56 1.45 2.53 1.93 1.14 0.78
Baccharis ligustrinaDC. 0.01 0.03 0.19 0.30 0.01 0.02 0.33 0.61
Erytrhoxylum pelletarianunst. Hil 0.23 0.24 1.33 0.76 251 2.15 1.64 1.42
Luxemburgia angustifoli®lanch 0.00 0.00 0.63 0.32 0.01 0.03 0.32 0.47
Miconia chartacedlriana 0.41 0.55 8.75 5.79 9.86 6.31 1.15 0.66
Miconia cyathantherdriana 0.02 0.04 0.14 0.24 0.11 0.17 0.26 0.53
Myrsine gardneriana. DC. 0.09 0.14 0.81 1.23 1.99 1.82 1.32 0.63
Myrcia guyanensigAubl.) DC. 1.17 0.78 3.49 1.94 1.64 0.81 351 523

Ocoteacf. lancifolia (Schott) Mez 0.39 0.33 4.24 3.81 5.17 5.16 125 90.6
Podocarpus sellowKlozsch ex Endl  3.24 1.30 0.84 0.47 7.46 3.46 2.811.73

Protium brasiliens€¢Spreng.) Engl. 0.65 0.29 4.45 2.36 2.61 1.03 3.08L.20

Protium heptaphyllunfAubl.) March  1.40 0.74 1.33 1.16 0.81 1.55 1.74 241

Psychotria vellosian®enth 0.40 0.70 0.64 0.41 1.17 0.75 0.43 0.32

Sauvagesiap. 0.02 0.06 0.13 0.17 0.07 0.18 0.24 0.33

Other species 0.39 0.54 4.09 241 5.08 3.05 11.176 3.
SOIL INPUT VERTICAL INPUT

LATERAL INPUT

18 £ 6 gim™2 24 +10 g.m2
i Jl Jl 15%5 g.m2 i‘
L \4_4

L

BENTHIC STOCK
316 + 131 g.m2

Figure 2 —Montly estimations of organic matter (AFDW) inpatsd stock in the'Border stretch of Indai& stream.
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Eleven out of the 14 plant species contributed witldifferences were found between the allochthonous
more than 1 g fimonth® to the benthic stock. vertical and lateral inputs of CPOM to the stream.
Statistical differences (Kruskal-Wallis; H = 9.899, These findings did not corroborate those of other
p = 0.019) between benthic stock and the grouptudies carried out in the state of S&o Paulo, Brazil
vertical input, lateral input, and soil input (Tukey(Henry et al., 1994; see Table 4 in Afonso et al.,
test, p< 0.05) were found. 2000) and in temperate regions (Wallace et al.,
The results obtained monthly indicated that thé997; Bafuelos et al., 2004), in which higher
mean and standard deviation vertical input ofalues and greater differences between vertical
organic matter was 24 0 g.n¥, the lateral input and lateral stream inputs were found.
was 15 +5 g.m? the soil input was 18 6 g.m?>,  Streams having well-developed riparian vegetation
and the benthic stock was 31631 g.nf (Fig. 2). receive large quantities of organic matter and the
In the benthic stock, the maximum CPOM valuesnput is reflected in the benthic stock (Bilby and
were found in September and November (474 andikens, 1980; Swanson et al.,, 1982). Benthic
470 g.n¥, respectively). stocks in the Indaia stream were higher than those
reported forEucalyptugBafiuelos et al., 2004) and
deciduous forests (Wallace et al., 1997). This was
DISCUSSION very likely due to the stream’s capacity to
accumulate benthic organic matter during the dry
The generaMliconia, Myrcia and Ocoteaare also season, besides the year-round vertical and lateral
common in the rain and semi-deciduous Braziliamnputs, associated with the low leaf decomposition
Atlantic Forests (Oliveira-Filho and Fontes, 2000)rate (Gongalves, 2005) in the Indaia stream. The
Sharing species with other vegetal formationstream’s low discharge also influenced the low
(e.g., Atlantic and Amazon Forest) is a commoriransportation and high accumulation of organic
characteristic of riparian zones of the Cerraddnatter on benthic stock (Maridet et al., 1995).
biome, which are therefore characterized a¥ summary, the allochthonous organic matter
dispersion corridors (Rodrigues and Leitdo-Filhojnput to the Indaia stream consisted basically of
2001). leaves and no was found difference among inputs
The contribution of each plant species biomass ttvertical and lateral). Contrary to other studies, this
vertical, lateral and soil inputs and stocks variedesult was probably due to the peculiar
along the study period. We measured the soil anegbmposition of the riparian vegetation of
the lateral inputs of CPOM to determine thealtitudinal streams at Serra do Cipé.
potential standing crop that enters the stream from
the soil. Two possible explanations for the inputs
can be presented. Riparian plant species lose théd@CKNOWLEDGEMENTS
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RESUMO Bafiuelos, R.; Larrafaga, S.; Elosegi, A. and Pdzo,
(2004), Effects of eucalyptus plantations on CPOM

Foram determinadas as espécies que compdem gynamics in headwater streams: a manipulative

K iz ; o roachArch. Hydrobiol, 159 211-228.
vegetagao riparia e avaliada a variacao sazona! geﬁgch T (2001)y Beech leaf breakdown and POM
entrada e o0 estoque de matéria organica " ’

. storage along an altitudinal stream gradient. frater
particulada grossa (MOPG) em um trecho de 3%gq, Hydrobial 86, 515-525.

ordem. Trés espécies dentre 14 identificadas foraggy|ietti, A. M. (1996), Flora: diversidade, digtuicio

as mais abundantes na regido ripaiéiconia geografica e endemismo. In: Fernandes, G. W. (Ed.).
chartacea Triana (43%), Miconia cyathanthera  Serra do Cip6 Ecologia e evolugdo. Rio de Janeiro:
Triana (16%) anderythroxylum pelletarianun®t. Vozes.

Hil (9%). A matéria organica particulada aléctoneGongalves Jr., J. F. (2009)ecomposicdo de detritos
foi composta principalmente por folhas (acima de foliares em  riachas composicdo quimica,

50%) Foi observado que MOPG e MOPF no invertebrados e microrganismos. Tese (Doutorado) -

Ay : Instituto de Ciéncias Bioldgicas, Universidade
estoque béntico aumentou de julho a dezembro deFederal de Minas Gerais. Belo aorizome (MG).
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