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INTRODUÇÃO

Soil water availability, sunlight, soil nutrient status and topography may all be important factors determining rates
of tree growth (Oberhuber & Kofler 2000, Baker et al. 2003, Bagchi et al. 2011). On a local scale, topography has
been regarded as the most important variable causing spatial variation in the structure of tropical forests since it
commonly corresponds to changes in soil properties, particularly ground-water regime and natural soil fertility
(Bourgeron 1983). Geomorphic factors, such as slope aspect and slope magnitude, can substantially modify the
local environment of plants by altering microclimate conditions and soil development at a small-scale (Oberhuber
& Kofler 2000), and these affect stand-level growth responses. Nevertheless, few studies have focused on the issue
of interaction among site condition, species characteristics and radial growth response to drought. Understanding
how plants respond to multiple successive or multiple combined stresses is of key significance in predicting the
effects of future climate on vegetation (Niinemets 2010). Dendroecological methods were used to test the
hypothesis that variation in topographic position would be related to radial growth for individuals of the
endangered tropical tree Dalbergia nigra under uniform conditions of climate and irradiance, and to examine
effects of seasonality on growth periodicity.

OBJETIVOS

Improve knowledge of the population dynamics of D. nigra in order to guide the conservation management
practices.

MATERIAL E MÉTODOS

The study was carried out in an area of semi-deciduous forest in a fragment of the Atlantic Forest in Sumidouro
State Park in the state of Minas Gerais, southeastern Brazil. Dendrometer-based measurements of stem diameter
change over 26 months and local measurements of soil nutrient and water availability were compared for 24
individuals of D. nigra growing distributed equally between summit and valley positions. A t test for
heterogeneous variance was performed to examine the relationship between radial increment differences and soil
fertilities in different topographic positions. Pearson correlations analyses were performed to evaluate the
relationship between monthly radial increment and climatic variables (mean monthly temperatures, total
precipitation) (r, Zar 1996). To compare the growth increment of tree between topographic positions, data were
subjected to a Student’s t test when assumptions of the parametric tests were met (Zar 1996). Otherwise, the
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Mann–Whitney test was applied. The software R was used for these analyses.

RESULTADOS

Monthly diameter increment was seasonal and positively related to monthly rainfall. Soil water and nutrient
availability, and cumulative radial growth, were greater for trees in valley than summit positions.

DISCUSSÃO

The positive relationship between radial increment and rainfall suggests that water availability limits the growth of
D. nigra, as has been the case for other tropical trees (Borchet 1999). The reversible contraction and dilatation of
cells, mainly in the secondary phloem and cambial cells, associated with changes in stem water and temperature,
results in short-term diameter increment (Kozlowski et al., 1991). The observed radial growth can be explained by
different topographic position when growing under similar climatic conditions. Some authors have described
situations where the topography has a significant effect on the soil water regime (Oliveira-Filho et al. 1998; Baker
et al. 2003) and where the local topography clearly is an influential factor in the soil nutrient distribution (Luizão et
al. 2004). Thus, the trees respond quite differently to identical climatic conditions depending on the interaction of
soil condition and topographic features on water availability (Oberhuber & Kofler 2000) because the slope of forest
floor can affects water drainage and the leaching of nutrients.

CONCLUSÃO

We conclude that low soil nutrient and/or moisture availability causes a reduction in radial growth of D. nigra
growing in summit positions, while trees growing in valleys exhibit faster annual growth.
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