SEASONAL VARIABILITY OF LITTER DECOMPOSITION IN RONDONIA STATE
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INTRODUCTION

In several forest ecosystems senescent leaf deposition repre-
sents an important source of nutrients, influencing essential
processes within these systems. Leaf litter nutrients become
available to communities through decomposition processes.

Decomposition maintains forest ecosystems structure and
function, mainly at the tropics, which are strong - depen-
dent on the internal recycling (Olson, 1963; Odum, 1983).
In Brazil, nutrient cycling studies in native forests have
revealed that Amazon rainforest is one of the most olig-
otrophic forests in the World, with soils extremely acidic
and exhibiting low fertility levels (Santana et al., 003).

Several factors and their interactions influences decompo-
sition speed, among them, soil moisture, temperature, lit-
terfall chemical composition, soil nutritional state, and soil
biota (Reynolds & Hunter, 2001).

According to Malanson (1993), decomposition is strongly
associated to moisture, corresponding to the most impor-
tant factor for litter decomposition in riparian areas. This
author also enunciates that decomposition rates usually de-
creases from riparian to upland areas (due to the high water
availability in the former), and also states that as higher the
frequency between transitioning dry and wet seasons higher
the potential to release nutrients from litterfall.

Moreover, tropical ecosystems, such as Amazon forest, ex-
hibit litterfall production and litter decomposition both re-
lated to seasonal patterns as function of climatic conditions
along the year (Luizdo, 1982). Since the highest produc-
tion is found at the driest period, decomposition processes
exhibit an inverse pattern, decreasing during this season
(Luizao & Luizao, 1991).

Among the methods employed to assess decomposition of
litter layer one may cite direct evaluations of mass which is
lost from nylon bags (litterbags) and also the ratio between
the quantity of material falling from canopy to the litter
stock; from both is possible to calculate the coefficient k.
The k value has been largely used to evaluate litterfall de-
cay rate or renewal time of this layer; the only requirement

is that it must be employed only in steady - state systems
(Olson, 1963).

There are few studies working with litter decomposition in
riparian forests in Amazonia, particularly for riparian frag-
ments, which represents a new fact on the local landscape.

OBJECTIVES

Hence, the purpose of this study was to evaluate the litter-
fall decomposition dynamics in a riparian forest in south-
western Amazon region.

MATERIAL AND METHODS

2.1 - Field Collections

The study was conducted on a 2 ha parcel covered by trop-
ical ombrophilous forest, located in the Urupd River basin.
The parcel is limited by the Urupa River and by an ad-
jacent pasture area. This site is situated about 25 km far
from the city of Ji - Parand, central Rondonia, southwestern
Amazonia.

The regional climate is moist tropical, with temperature
and mean annual precipitation of 26°C e 2,200 mm /yr, re-
spectively. This region exhibits a well defined seasonality,
where dry season comprises the months from May through
September (when precipitation not exceeds 50 mm/month)
and the rainy season from October through April. The soils
are classified as Ultisols with averaged texture, and gran-
ulometry predominantly sandy (60 to 80%), with clay and
silt increasing with depth.

The decomposition rate assessment was calculated using the
litterbags technique. In order to carry out the experiment
senescent leaves were used, since they comprise about 70%
of produced litter in our study area, and several authors
agrees that these are the most important litterfall fraction
for nutrient cycling studies. The material was stored on ny-
lon bags, with reasonable mesh size in order to allow fauna
access and avoid leaching losses.
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The experiment was divided into two phases, 6 months each,
in order to sample the most representatives climatic seasons
(wet and dry). 10 monthly replicas were collected, totaliz-
ing 120 samples. The first phase comprised the months from
January to June, 2008, and the second one, from July 2008
to January 2009.

2.2 - Processing of the collected material

In the lab, the material was slightly washed, in order to re-
move attached residues. After this procedure the material
was taken into the oven for drying at 60°C until reaching to
a constant weight (usually after 50 hours) and then weighted
to achieve the dry weight.

2.3 - Data processing

Lealf litterfall decomposition rate was calculated according
to the simple negative exponential model proposed by Ol-
son (1963): Xt / X0 = e - kt, where Xt represents the dry
weight of residual material after t days, X0 is the dry weight
of the initial material, t is the residence time in the field (as
years), e is the natural logarithm base and k is the decom-
position constant. This model describes the decomposition
process, where the constant k expresses its speed. A high k
value indicates a faster speed in this process.

We also calculated the mean residence time of litter in the
soil or turnover, which is the inverse of k (1/k), being ex-
pressed as months or years (Moro et al., 996); and the time
needed for the disappearance of 50% of the litter (half - life),
assessed by Shanks & Olson (1961) equation: T0,5 = - In
0,5/k.

The statistical analyses were conducted by the program SAS
9.1. After model presupposition was verified, data were sub-
mitted to analysis of variance followed by T - test (p <0.05)
in order to test statistical differences between seasonal pe-
riods (dry vs. wet).

RESULTS AND DISCUSSION

In general, decomposition process showed a distinct pattern
for each season: rainy exhibiting a faster decomposition in
the first four months, with monthly k values between 1.2 and
1.4, whereas the dry season showed slow mass lost, although
during the entire period, with k values varying between 0.6
and 0.9.

According to Toledo (2003), litter decomposition rate is
higher at the beginning, when less recalcitrant compounds
are used by microorganisms. However, this factor was more
pronounced when abundant moisture was available, as ob-
served with mass lost in the first month for both seasons:
after the first month exposing the material to wet conditions
about 12% of the material was decomposed, whereas after
the same situation over the dry season only 6% of material
was broken down.

According to Lavelle et al., 1993) and Aerts (1997), dry
conditions act directly on decay organisms’ metabolism, di-
minishing their activities and afterwards reducing the mass
decay intensity. This pattern could be confirmed by this
study: statistical analysis have proven different seasonal
patterns acting on the decomposition process between the
two periods, confirming the seasonal factor influence in the
decomposition process of studied area.

Nevertheless, despite the differences found between the two
seasons, when one considers the mass lost percentage dur-
ing the end of wet season, there was 70.4% against 68.6%
of residual mass in the end of the dry season. The clear-
est difference between the two seasons was the accentuation
of decomposition curve between the two periods: during
the wettest season the mass lost concentrated in the first
months, whereas in the dry season there was a slow and
progressive material loss during the entire period.

These results suggest a quick nutrient release followed by
vegetation reutilization mainly at the beginning of the wet
season, and lower, but constant, during the drier period.
The evaluation of coefficient k indicates that decomposition
rates in an annual basis was k = 1.0, showing distinct aver-
ages for the first (1.2) and second (0.8) phases.

In the same way, time needed to reach 50% of material lost
exhibited a similar pattern for both seasons, being 0.6 and
0.9 years for both wet and dry periods; and the renewal
time for the organic layer in the soil surface was 1.1 year on
an annual basis, being 0.9 and 1.4 years for both wet and
dry seasons.

Summarizing, results suggests an important role of season-
ality as controlling factor of local decomposition processes.

CONCLUSION

Although the studied area is a riparian forest, seasonally
flooded, the strong seasonality on the rainfall regime does
not allow an optimum for decomposition during the entire
year, but variations according to the seasons, which was
proved by observations performed seasonally, which exhib-
ited lower decomposition rates during the driest period.
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