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ABSTRACT

The Atlantic Forest is an important biome formed by
different phytophysionomy and is considered a hot spot of
biodiversity. Some parts of the biome has received more
attention in recent studies but few articles has stood out in
the physiognomy of nebular forest, especially in peri-urban
forests. The objective of this study was to evaluate soil
fertility and litterfall production and decomposition in a
peri-urban forest of Sao Paulo city, Brazil. The studied area
is located at the Curucutu nucleus, at the State Park of
Serra do Mar, southern of S3o Paulo city. The
phytofisignomy is characterized by dense broadleaf
vegetation in a nebular forest. Five different points were
selected in 1 ha plot to collect soil samples at 0-10, 10-20,
20-30 cm depths to analyze physicochemical properties.
For analysing litterfall production 20 litter traps were
randomly distributed in the plot. After collected, the
material was dried and weighted. For decomposition, sixty

litter bags were randomly placed on the soil and 12 of them
were monthly collected to assess the biomass loss. The
results indicated low nutrient availability and high values of
aluminum in the soil due to extremely acidic conditions.
The soil C:N, C:P and P:N ratios showed an inefficiency in
nutrient cycling probably due to the slow decomposition
rate, which probably contributed to low availability of
nutrients. Litterfall production reached the amount of 6.4
Mg ha-1 year-1 with the highest production during the
spring and summer. The litter bags methodology
confirmed the lower decomposition rates and the time to
decompose 50% and 95% of the material was higher than
the expected for fragments of the Atlantic forests. The low
values of macro and micronutrients verified, associated
with the acidity and the presence of toxic element, affect
the fertility of the soil at the Curucutu, resulting in
nutritional deficiencies to the existing vegetation.
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FERTILIDADE DO SOLO E AVALIACAO DE QUEDA EM UMA FLORESTA PERI-URBANA

DE SAO PAULO, SP: COMPREENSAO DA
RESUMO

A Mata Atlantica é um bioma importante formado por
diferentes fitofisionomias, sendo considerado um hot spot
da biodiversidade. Algumas partes do bioma tém recebido
mais atengdo em estudos recentes, porém poucos artigos
se destacaram no estudo da fisionomia da floresta nebular,
especialmente em florestas periurbanas. O objetivo deste
estudo foi avaliar a fertilidade do solo, a producdo e a
decomposicao de serapilheira em uma floresta peri-urbana
da cidade de Sdo Paulo. A drea de estudo estd localizada no
nucleo Curucutu do Parque Estadual da Serra do Mar, na
regido sul da cidade de Sdo Paulo, Brasil. A fitofisionomia é
caracterizada por uma vegetacdo densa de folhas largas
em uma floresta nebular. Cinco diferentes pontos foram
selecionados em uma parcela de 1 ha para recolher
amostras de solo a 0-10, 10-20, 20-30 cm de profundidade
para analisar as propriedades fisico-quimicas e fertilidade.
Para a analise da producdo de serapilheira 20 coletores
foram distribuidos aleatoriamente na parcela. Depois de
recolhido, o material foi seco e pesado em balanca digital.
Para a decomposicdo, sessenta sacolas de decomposicdo

GESTAO DE AREAS VERDES URBANAS

foram dispostas aleatoriamente no solo da floresta, sendo
12 delas coletadas mensalmente para avaliar a perda de
biomassa. Os resultados indicaram baixa disponibilidade
de nutrientes e valores elevados de aluminio no solo
devido a condicdo de acidez elevada. As razdes C:N, C:P e
P:N do solo indicaram ineficiéncia na ciclagem de
nutrientes, provavelmente, devido a taxa de
decomposicao lenta, o que provavelmente contribuiu para
a baixa disponibilidade de nutrientes no sistema edafico. A
producado de serapilheira alcancou a quantidade de 6,4 Mg
ha-1 ano-1, com a maior produgdo durante a primavera e
o verdo. A perda de biomassa de serapilheira nas sacolas
dispostas aleatoriamente confirmou baixa taxa de
decomposicdo, sendo que o tempo para decompor 50% e
95% do material foi mais elevado do que o comparado com
outros fragmentos de Florestas Atlantica. Os baixos valores
de macro e micronutrientes verificados, associados a
elevada acidez e a presenca de elemento téxico, afetam a
fertilidade dos solos do Nucleo Curucutu, resultando em
deficiéncias nutricionais para a vegetacao existente.

Palavras-chave: Floresta Tropical; CTC; Ciclagem De Nutrientes; Fenologia.
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1 INTRODUCTION

In tropical forests, soil organic matter (SOM) is responsible for most of the stored nutrients
in the edaphic compartment, where carbon represents the highest proportion (Batjes, 2014). The
amount of SOM is dependent on both, the availability of accumulated organic sediments and the
rate of litterfall decomposition performed by microorganisms (Ostertag et al., 2008). When
combined with other elements such as nitrogen and phosphorus, carbon may serve as an indicator
of decomposition rate and consequently indicate the fertility of the compartment. Besides C, the
low availability of P in the soil limits the productivity of tropical ecosystems (Aragdo et al., 2009),
being its deficiency mainly caused by a strong adsorption of H,PO4 to aluminum (Al) and iron (Fe)
oxides, which turns large proportions of total P in forms unavailable for plants.

In general, tropical forests have efficient mechanisms for nutrient cycling (Vitousek, 1984),
and one way for analyzing this process is through the compartmentalization of accumulated biomass
in different strata and the quantification of nutrient rates that move between the compartments
through litterfall decomposition (Hoobie and Vitousek, 2000; Van Groeningen et al., 2015). Thus,
decomposition plays a key role in the transfer of energy among the web chain, contributing for the
maintenance of the ecosystems (Silva et al., 2007; Aryal et al., 2015) and soil fertility. Scheer (2008)
describes the dependency of late successional vegetation to the litterfall produced by pioneer
species, which contributes to the refund of organic matter in surface soil horizons and to the
provision of nutrients (Van Groeningen et al., 2015).

The Atlantic Forest is an important biome formed by different phytophysionomy and is
considered a hot spot of biodiversity (Myers, 2000). Some parts of the biome has received more
attention in recent studies of plant diversity, tree biomass, litterfall and soil characteristics (Vieira
et al., 2008; Alves et al., 2010; Joly et al., 2012; Susian et al., 2015), but few articles has stood out in
the physiognomy of nebular forest, especially in urban and peri-urban forests, where lower air
temperature, oligotrophic soil and strong winds predominate (Martins, 2012; Eller et al., 2013).

Many cities within this biome have been heavily influenced by economic activities, and as a
result they have promoted an intense process of immigration with serious social and environmental
consequences such as the uncontrolled demography increasing, the emission of high levels of air
contaminants and the loss of biodiversity (Grimm et al., 2008; Mcgranahan, 2008; Tabarelli et al.,
2010; Lira etal., 2012; Jesus et al., 2014; Specht et al., 2015). This is the case of Sdo Paulo city, which
still presents in its extreme south region some fragments of green areas in a rural zone which has
gradually been urbanized. Thus, it is expected that forests bordering large cities and metropolitan
regions might suffer changes in ecological process such as litterfall dynamics and nutrient cycling.

Thus, we hypothesized that a 40 years old peri-urban forest of Sao Paulo city would show
poor soil fertility due to a slow process of nutrient cycling characterized by low litterfall
decomposition rate and low litterfall production. The area hosts a high diversity of species and is
located near the south region of Sdo Paulo (about 50 km from the city center), which has a
population of about 21 million people (UN, 2015) and an intense economic activity. Despite the
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nucleous belong to the State Park of Serra do Mar, the region might be threatened by urban
anthropogenic interference such as air pollution or cattle activities. So, this study aimed to evaluate
the soil fertility characteristics, litterfall production and decomposition in this fragment of the
Atlantic Forest located in a transition of Sdo Paulo metropolitan region and the Serra do Mar State
Park, one of the largest continuous of forest in the Atlantic domain (Ribeiro et al., 2009).

2 MATERIALS AND METHODS
2.1 Study area

The Curucutu nucleous is an environmental reserve belonging to the Serra do Mar State Park,
located at the southern end of the Sdo Paulo city (Figure 1), about 50 km from the city center
(23958'17.49”S 46245’26.00”W). This nucleus occupies an area of 25,000 ha just about 100-1000 m
above sea level. The topography of the area is undulating with slope above 302. Local annual rainfall
is high and exceeds 2000 mm. Despite extending from the lowlands to the montana region of the
dense rain forest of the Atlantic domain, this study occurred in the middle part of the elevation
gradient, at 790 m of altitude, in an area characterized by nebular forest. The vegetation has small-
sized trees with twisted branches, with a predominance of pioneer species (Neto, 2007). This
secondary forest is about 40 years old and was regenerated after intensive logging in the region
(Institute Ekos, 2006).

LOCATION MAP OF CURUCUTU NUCLEOS:
SERRA DO MAR STATE PARK - SP/BRAZIL
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Figure 1: Location map of Curucutu Nucleous: Serra do Mar State Park, SP, Brazil.

2.2 Soil analysis

The soil samplings were taken in August 2013 in a 1 ha plot at 5 points randomly chosen. On
the chosen drilling, an organic mantle surface that covered the soil was removed and holes with
about 40 cm diameter and 40 cm deep were opened using spade holes. In the walls of each cavity,
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soil samples were collected at 0-10 cm, 10-20 cm and 20-30 cm depths, as described by Costa et al.,
(2009), considering zero the end of the O horizon. Additionally, three more soil samples were
collected for determination of texture and moisture. All soil samples were submitted to
physicochemical analysis, such as fertility, nutrient availability (N, C, K, P, Mg, Al, Ca), soil organic
matter (SOM), pH, cation-exchangeble capacity. The methodological approach adopted followed
the protocol described by the Agronomic Institute of Campinas (Raij et al., 2001) for analysis of
tropical soils.

The results were compared with the values proposed by Raij et al., (1985). Some of the
chemical indices used for fertility assessment were percentage of base (V%) and aluminum
saturation (m%), as established by the Brazilian Agricultural Research Company (Embrapa, 2006).
According to our analysis, soil samples correspond to a Oxisol, according to Soil Survey Staff (1999),
with the presence of quartz, kaolinite clay type 1:1, characterized by presenting laminae (one silica
and one alumina) rich in iron and aluminum oxides, with low to medium levels of organic matter
(Raij et al., 2001).

The soil was extremely shallow, in which hard sediment was found at 40 cm depth, probably
the bedrock in changing state. The soil texture was classified as loam with variations between sandy
loam, silt loam and sandy clay loam, because it has unequal proportions of sand, clay and silt. The
observed particle size standard justifies the mean value of 31.33% of natural moisture, because in
soils with a predominance of fine grains there is greater retention of water particles in relation to
sandy soils.

2.3 Litterfall production and decomposition

To assess the litterfall production 20 collectors were randomly distributed about 0.5 meters
from the soil in an area of 1 ha (Schumacher et al., 2011). The material was monthly collected during
one year, from April of 2012 to March of 2013, dried in an oven at 65 2C for 7 days or until reach
constant weight. After drying, the material was weighted in an analytical balance accurate to 0.01
g. The amount of litterfall produced was estimated with the following model, proposed by Menezes
et al., (2010) and used by Ferreira et al., (2014a):

> M 10,000
ca

where: L = litterfall production (kg ha*year?); M = monthly production of litter (kg ha) and
ca was the collector area (m?).

The evaluation of biomass loss by decomposition was performed using litter bags. These
nylon mesh bags with 25 x 25 cm dimensions received 10 g of fresh material collected from the litter
traps (leaves, stems, reproductive parts and miscellaneous). Sixty (60) litter bags were randomly
scattered on the area and twelve bags were monthly collected after 30, 60, 90, 120 and 150 days of
exposure. The collected bags were taken to the laboratory to be washed in order to remove debris
that settle on the bags and oven dried at 65 2C for 7 days. The remaining material was weighed. The
decomposition constant was obtained according to Ferreira et al., (2014a). The remaining biomass
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was expressed as (final weight / initial weight) x 100. The decomposition constant k was calculated
according to the model proposed by (Shanks e Olson, 1961): k = In (X/X0)/t, where: X = dry weight
of the remaining material after t days; X0 = dry weight at time zero and t = exposure time. The time
to decompose 50% (to,5) and 95% (to,05) of the material was calculated according to Menezes et al.
(2010), following the equation: tos = In(2)/K, where: k = is the constant of decomposition and togs =
3/k.

2.4 Statistical analysis

To compare the nutrients concentrations along the soil layers we firstly checked out the
normal distributions of data by the Shapiro-Wilks test. After that we decided to use a nonparametric
analyses of Kruskal-Wallis using PAST package for the comparison (Hammer et al., 2001). We
adopted a marginal alfa of 10% once we had few samples per layer and the power of the test might
be influenced by this factor. To analyze de difference between litterfall decomposition throughout
the study, the data of biomass loss was firstly log transformed and after a Kruskal-Wallis was applied
to detect significate differences between the time of exposure.

3 RESULTS AND DISCUSSION
3.1 Soil nutrients and fertility

The results of this study showed that upper layers of the soil (0-10 cm) presented larger
amounts of organic matter, C and N showing that as the depth increased the concentrations of these
variables decreased, so interfering in the amount of available SOM (Table 1). Phosphorus and
potassium did not show any detectable variation along the layers. The macronutrients results
indicate that the amount of organic matter might interferes in the soil biochemical characteristics
once it represents more than 80% of the total cation-exchangleble capacity (Ronquim, 2010),
playing an important role in the soil dynamics.

Table 1: Concentration of the main macronutrients and organic material at different soil depths
in the Curucutu Nucleous. In the parenthesis the coefficient of variation (CV).

Nutrient 0-10 cm 10-20cm 20-30 cm
SOM (g dm?) 11(47%)a 6.6(39%)ab 5.0(60%)b
C (g dm3) 6.2(45%)a 3.8(34%)ab 2.8(60%)b
N (mg kg?) 644(32%)a 518(24%)ab 420(26%)b
P (mmol. dm?3) 0.05(0%)a 0.05(0%)a 0.05(0%)a
K (mmol. dm3) 0.1(0%)a 0.1(0%)a 0.1(0%)a
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Ca (mmolc dm3) 3.0(33%)a 2.6(19%)a 2.4(20%)a
Mg (mmolc dm3) 1.4(35%)a 1.0(0%)a 1.2(33%)a

Lowercase letters compares the variables in the groups of soil.

The amount of phosphorus observed in the samples are considered very low (Table 1) when
compared to the limits described by Raij et al., (1985). Martins et al., (2005) found similar values for
phosphorus in different types of forest, including settlement of Pinus sp., Eucalyptus sp. and native
forest in Lavras (MG). The levels of Ca and Mg reported in this work are also considered low and K
is considerable very low (Raij et al., 1985), which may negatively interfere in the maintenance and
stabilization of the tree community. According to Maria et al., (1993), acidic soils have low
concentrations of Ca and Mg and the process of lixiviation is the main responsible for the removal
of these elements from the edaphic compartment by replacing the hydrogen to aluminum which
further enhances the acidity, as shown in Table 2.

Table 2: Parameter representation of acidity and soil fertility. In the parenthesis the coefficient
of variation (CV).

Parameters 0-10 cm 10-20cm 20-30 cm
pH (mmolc dm3) 4.00(0%)a 4.02(1%)a 4.10(2%)a
Al (mmolc dm3) 7.6(15%)a 6.8(21%)a 6.4(17%)a
H+Al (mmolc dm3) 42.6(16%)a 38.8(27%)a 42.6(38%)a
SB (mmolc dm3) 4.4(34%)a 3.6(13%)a 3.6(22%)a
CTC (mmolc dm3) 47.0(18%)a 42.4(24%)a 46.2(35%)a
m (%) 61.4(8%)a 61.2(7%)a 68.4(8%)a
V (%) 9.4(19%)a 9.2(28%)a 8.6(33%)a

Where: SB = sum of bases, CTC = cation exchange capacity, V% = base saturation, m% = base
saturation in aluminum. Lowercase letters compares the variables in the groups of soil.

The pH did not change significantly over the soil layers, remaining between 4.0 and 4.2,
which classifies this soil as extremely acid (Mcbratney et al., 2003; Sanches et al., 2003). Aluminium
showed high values for tropical soil, which might contribute for intense potential acidity (H+Al) at
all depths. Aluminum is absorbed by negatively charged colloid in pH lower than 5.6, neutralizing
other available nutrients in the form of cations (Tian et al., 2013).

High levels of exchangeable Al are phytotoxic and cause adverse effects on plant nutrition,
preventing other cations, such as Ca®*, Mg?* and K*, to interact with the soil-plant system, which
results in changes in patterns of absorption of other nutrients by the plant community and the
consequent reduction in the root system grown (Salvador et al. 2000).
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Acidic soils with low availability of Ca, Mg, K and P and high levels of exchangeable aluminum
can be found in Brazilian soils (Cardoso and Kuyper, 2006). Thus, the high levels of aluminum and
potential acidity found in this study explain the low sum of bases (SB) (3.6 to 4.4 mmolc.dm3) and
bases saturation (V%) (8.6 to 9.4%) over the 0-30 cm depth profile. Similar results has been found
by Rodrigues et al. (2016) in soil of the Atlantic forest, Parana, southeastern Brazil. Most plants
exhibit high productivity when values of soil V% vary between 50-80% and pH of 6.0 to 6.5 (Ronquim,
2010). Mean values for aluminum saturation (m%) were greater than 60% in this work (Table 2).

The observed CEC in the present study is also the consequence of high levels of H* Al*3, since
the low values of SB contributes just a little to the cation exchange capacity (Table 2). The presence
of toxic cations as AI** burdening the process of CEC leads to the formation of poor soils, as this
prevents essential cations (K*, Mg?* and Ca?*) to interact in the soil-plant system (Liang et al., 2006;
Thomas et al., 2007).

Martins et al., (2015) evaluated the nutrient availability and soil fertility along an altitudinal
gradient (0 to 1000 meters a.s.l.) in the Serra do Mar State Park, in the Atlantic Forest and found
similar results to this study. The values found for the sum of bases are quite low compared to the
values of Al, contributing little to the CEC. This fact confirms the acidity of the soil with high values
of m%, reinforcing the low soil fertility. Martins et al., (2015), which characterize a similar spatial
variability in this part of the Atlantic domain. However, it should be noted that in these studies the
authors worked in different depths, which was not possible in the present study due to the shallow
soil (Bellato and Mendes, 2002). Also in comparison with the work of Martins et al., (2015), although
nutrients and SB are lower than the values found by the authors, the value of saturation (V%) was
relatively higher, which may indicate that even with lack of nutritional resources, the cations K*, Mg*
+ and Ca* might contribute positively in the soil-plant system.

Ratios C:N, C:P and N:P

The data presented in Table 3 show a decrease of nutrients along the soil depth. Several
studies have shown the relationship of C and N abundance in litterfall decomposition and soil
fertility, as well as their implications for restoration of degraded areas (Li et al, 2009; Vasconcellos
et al., 2013; Martins et al., 2015). Prescott (2010) pointed out that the poverty of soil nutrients in a
tropical region might be due to the slow decomposition process, impacting a reduction in the levels
of available P and N (Table 3).

Table 3: Ratios C:N, C:P and N:P throughout the soil depth of the Curucutu Nucleous.

0-10cm 10-20 cm 20-30cm
C:N 0.0096 0.0073 0.0067
C:P 3.10 1.90 1.40
N:P 322.0 259.0 210.0
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In an urban forest of Sdo Paulo city, Ferreira et al., (2014b) observed amounts of C, N and P
much higher than the values of the present study. This result may be related to other factors that
influence litterfall decomposition, such as temperature and precipitation of the study area, since
the precipitation rate is almost double in the Curucutu nucleus compared to the forest of this study.
The low values of C: N ratio indicates that a strong mineralization process of SOM may be occurring,
as nitrogen availability in the system is relatively high. Pereira et al., (2008) worked in a fragment of
the Atlantic Forest (Island Marambaia/RJ) and showed that in rainy months litterfall production was
higher compared to the driest months. Araujo et al., (2011) found higher C:N ratio in forest soils
than in pasture environment in the Amazon rainforest and explained that the forming material of
litterfall and its accumulation in forest environments assist the decomposition process, beyond
temperature and humidity that varies between both types of environment. In a study conducted in
an Alfisol soil located at the Pernambuco Ecological Station, Silva (2011) found that the introduction
of Gliricidea litter on pasture environment increased nutrient cycling, reducing the relations C:P and
C:N, providing greater decomposition of organic material and the consequent availability of N and
P to the soil, which explains the importance of the relationships between nutrient for the forest
ecosystem dynamics and processes.

Litterfall production and decomposition

The community of the studied area produced a total of 6.47 Mg ha™ year?, with more
deciduous material in September, November and January (1175, 778 and 806 kg ha™!, respectively)
and lower production in June and July (276 and 264 kg ha™!, respectively). During the period with
less pluviometric precipitation the amount of litter produced followed the rainfall curve, however,
the same trend was not observed during the rainiest season (Figure 2A).

Although the amounts of rain and litterfall were higher during the spring and summer, the
fall of the deciduous material seems to not have been controlled by the pluviometric precipitation,
but, synchronized with the environment. This synchronization has been reported for plant
phenology in tropical forests (Wu et al., 2016). Rowland et al., (2014) developed a study on the
dynamics of tree growth in the Amazon and highlighted that the community seemed to be more
synchronized than controlled by the environment.

The litterfall curve found in this work was similar to the some other authors who studied in
areas of primary and secondary Atlantic forests, including an urban forest of Sao Paulo (Pereira et
al., 2008; Menezes et al., 2010; Ferreira et al., 2014a; Ferreira and Uchiyama, 2015). The few works
involving litterfall production in urban and peri-urban areas of the brazilian cities, especially those
located in the Atlantic Forest biome, limits a greater understanding of the possible impacts that the
metropolitan region of Sdo Paulo might have in the dynamics of leaf litter. However, it is possible to
infer that atmospheric pollution coming from S3o Paulo are reaching Curucutu nucleous, thus
interfering in phenological processes (Kraepiel et al., 2015).

Ferreira and Uchiyama (2015) studied the litter in a secondary forest near the metropolitan
region of Sao Paulo and found a similar trend to the present study, but with a strong influence of
the rainfall and relative humidity on litterfall production. The authors suggested a possible hormonal

HOLOS, Ano 35, v.3, e8290, 2019 -




FERREIRA ET AL (2019) H l] L l] S

IGSN 1807 - 1600

response as a key factor for the leaves fall early in the season with the highest rainfall rates, probably
triggered by decreased soil water availability (Zalamea and Gonzalez, 2008; Menezes et al., 2010).
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Figure 2: Litterfall production and decomposition. In (A) Monthly average of litterfall
production (kg ha!) and accumulated pluviometric precipitation over the sutudied year (mm). In
(B) the graph shows the loss of biomass over 150 days at intervals of 30 days. Biomass values
transformed in Logio. Lowercase letters compares the variables in the groups of soil considering

a<0,5 by Tukey test.

The log transformation data of biomass loss in the litterfall followed a linear model
y=0.0007x+2,2476 with regression coefficient of approximately 0.42 (Figure 2B). This is an atypical
curve for tropical forests when compared to others similar areas (Pereira et al., 2008; Ferreira et al.,
2014a). The Figure 2B shows that just up to 120 days of exposure the remaining material was
significant lower, which could be related to a subtle increasing in the air temperature.

The decay constant (k), the decomposition time of 50% (to.s) and 95% (to.0s) of the material
were respectively 0.014, 508.5 days and 6 years. At the end of the work just 14.76% of all litterfall
was decomposed.

This value of decomposition constant was lower than the values found in other studies in the
Atlantic Forest. Arato et al., (2003) found a decay constant of 1.17 in an agroforestry system
deployed in degraded area in Vigosa - MG. Ferreira and Uchiyama (2015) found k value of 3.1 for a
secondary forest in Ibitina, SP, and for 50% and 95% of the litterfall decomposition the authors found
2.58 and 11.28 months, respectively. Ferreira et al. (2014a) found k = 0.0027 for an urban forest in
Sao Paulo and Pereira et al., (2008) found k = 0.0023 in a fragment of the Atlantic forest.

One possible explanation for this difference could be some environmental factors, such as
air temperature and precipitation which could influence the microorganism’s activity (BATISTA et
al.,, 2017). Concomitantly, it is prudent to consider the influence of Sdo Paulo’s atmospheric
pollutants once Ferreira et al., (2017) showed the study area was probably affected by air
contaminants with critical influence in litterfall decomposition. About soil properties, Cianciaruso et
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al., (2006) reported that chemical and physical factors can be also critical to litterfall decomposition,
which reinforces that part of these results could be explained by the extremely acidic soil conditions,
since the values of soil pH might have negatively influenced the activity of microbial decomposers.

Thus, it is reasonable to assume that the lack of nutrients and high exchangeable aluminum
values as a result of this sharp acidity indicate low efficiency in the nutrient cycling that can be
attributed to the slow process of litter fall decomposition. As cited above, it should also be
considered that air pollution may have reached the study area and altered the composition of the
microbiota and/or the edaphic arthropodofauna (Ferreira et al., 2018). Ferreira et al. (2017) showed
statistical differences in decomposition process of the litterfall exposed nearest to the urban center
when compared to the metrial exposed farther from the city.

It should be noted that the compared lower value of k may also be related to the composition
of the material placed in the litter bags, since the bags were composed of mixed fractions branches
(less than 2 cm), flowers, seeds, fruits and leaves. Several studies conducted in Brazil refer only to
the decomposition of leaf fraction and not the total litterfall, likely to decompose faster
(VARJABEDIAN, 1988; YEONG et al., 2016; GOMES JUNIOR et al., 2019).

4 CONCLUSION

The results suggest that the soil is lacking in nutrients, with high levels of exchangeable
aluminum and extreme acidity, resulting in low fertility. These characteristics might influence the
growth and phenology of trees and consequently the fall and decomposition of leaves. The litterfall
showed a tendency of more production during raining seasons and a total value near of those found
in tropical forest of the southeastern region of Brazil. The fall of tree material might be synchronized
with the environment, but is not discharged the influence of Sdo Paulo’s atmospheric pollution in
the litterfall dynamics, which should be deeply studied.

Through decomposition, the litterfall lost less material than expected for tropical forests.
However, it is noteworthy that some environmental variables may have influenced the activity of
decomposers and also some soil characteristics such as high acidity indirectly might have affected
the proccess. Thus, the nutrient cycling resulting from the slow decomposition of litter fall does not
contribute to an increase of nutrient stocks in the soil of this peri-urban forest, which highlight the
attention to prioritize conservation purposes of the area.
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