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INTRODUCTION

Tropical forests and associated ecosystems of the neotropical 
region represent 7% of the planet surface, and the Brazilian 
territory, mainly tropical, concentrates the greatest biodiver-
sity in its diverse biome (Backes 2012). 

The degradation, fragmentation and/or destruction of 
habitats and hence the expansion of human spaces and activi-
ties consist of negative actions to biodiversity (Backes 2012, 
Pinho et al. 2012, Gutzler et al. 2015). On a global scale, 
about half of the destruction of the tropical forest is a result 
of cultivation of small crops, and conversion into agricultural 
areas and permanent pasture.

Even when a habitat is not destroyed or fragmented, the 
communities and the species within it can be affected by hu-
man activities. Biological communities may suffer the im-
pact, for example, habitat fragmentation, agriculture and 
intensive livestock, soil and water contamination, and the 
species can be driven to extinction due to external factors 

that do not alter the community dominant structure, result-
ing in a damage that is not immediately noticed (Primack & 
Rodrigues 2001).

Lichens, especially species that occur in old forest areas, 
are among the most affected group of organisms, which react 
even to slight changes in their habitat structure (Richardson 
& Cameron 2004), and are also important epiphytic compo-
nents in forest environments (Ellis 2012).

Among the effects that the changes and management of 
forest areas may cause to lichen communities are the grow-
ing inhibition and thallus development, anatomical and mor-
phophysiological changes (Schlensog & Schroeter 2001), 
and changes in species diversity and vitality (Sillet et al. 
2000, Pykälä 2004). Substrate characteristics such as macro-  
and micronutrients availability, alkalinity of the host tree 
barks, luminosity and humidity are all factors that can also 
affect lichen communities (Brodo 1973, Hawksworth 1975, 
Martínez et al. 2006, Schmidt et al. 2001). 
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Background and objectives – Changes in forest landscapes and management practices strongly influence 
biodiversity. The main objective of this study is to evaluate the lichen community structure considering 
species diversity parameters, such as: richness, cover, diversity and average thallus size, at different forest 
stands in the Environmental Protection Area (EPA) of Ibirapuitã, Brazil.
Methods – The lichens were analyzed in relation to their position on the tree trunks and the possible 
correlation with some environmental factors was studied. The data was analyzed by calculating the lichen 
diversity value (LDV) and a Canonical Correlation Analysis (CCA) was used in order to evaluate the 
relationships between the lichen communities and the environmental variables through the use of correlation 
analyses. 
Key results – A total of 193 lichen species were registered. Significant differences have been registered 
regarding the coverage and average size of lichen thalli between the two trunk sides (N and S), while 
for the LDV values, these differences occurred in the sampled forest areas. The CCA showed that some 
environmental variables had influence on the lichen community. Heterodermia obscurata, Crespoa 
carneopruinata and Physcia atrostriata showed high frequency in forest areas. 
Conclusion – Riparian forest preservation and the management of the Environmental Protection Area are 
essential for lichen community conservation, maintenance of the ecosystem balance, lichen establishment 
and dispersion.
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Research on epiphytic lichens from forest areas have fo-
cused on the analysis of species richness and models of spe-
cies composition along ecological gradients, including forest 
structure and climate (Ellis 2012, Pinho et al. 2012), as well 
as the conservation status of forest areas through the species 
diversity parameter (Nordén et al. 2012, Boudreault et al. 
2013, Király et al. 2013, Estrabou et al. 2014, Hämäläinen 
et al. 2015).

Studies about the environmental effects on lichen com-
munities in forest areas of Brazil are scarce (Käffer & 
Martins-Mazzitelli 2005, Cáceres et al. 2008, Fleig & Grü-
ninger 2008, Käffer et al. 2009, 2010, Martins & Marcelli 
2011, Koch et al. 2012). For the area of the Pampa Biome, 
Käffer & Martins (2014) and Käffer et al. (2015) analyzed 
the environmental quality of riparian forest areas and found 
that some regions were influenced by the presence of cattle 
and that in more preserved areas, typical lichen species were 
found. 

Therefore, the main objective of this paper was to ana-
lyze the lichen community structure based on species rich-
ness, coverage, abundance, diversity and average thallus 
size. We also aimed to verify the vertical distribution of spe-
cies in different areas of riparian forests from the Environ-
mental Protection Area (EPA) of Ibirapuitã and their position 
on the host trees trunk (north and south), studying possible 
correlations with environmental factors.

MATERIAL AND METHODS

Study area 

The EPA of Ibirapuitã is classified as a Conservation Unit for 
Sustainable Use and its territory is distributed in four munic-
ipalities of Rio Grande do Sul state, Brazil: Alegrete, Quaraí, 
Rosário do Sul and Santana do Livramento, the last one cor-
responding to the greatest portion (57%). This study was car-
ried out in Santana do Livramento (29°05′S 55°29′W), in the 

Figure 1 – Map of the studied sites at the environmental protection area of Ibirapuitã (EPA of Ibirapuitã) in Southern Brazil: Lolita Farmland 
(LO1–LO6); São Maurício Farmland (MA1–MA3) and Rincão Bonito Farmland (RB1–RB3).  


