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Edge areas of forest fragments are the most exposed to external disturbances. This study aimed to evaluate 

the palm tree Attalea maripa (Aubl.) Mart. role in conserving the community of ferns from disturbed areas 

of the Ecological Reserve of the Bacurizal Forest, Salvaterra-PA. A total of 15 excursions were held 

between July and November 2017 to collect ferns in all living forophytes of A. maripa in disturbed areas. 

The phorophytes were divided into three ecological zones (base, trunk and sheath) where the ferns were 

located. The total variables of forophyte height, diameter at breast height; shaft height and sheath insertion 

height. We found 91 phorophytes of A. maripa with ferns, among which 266 specimens distributed in four 

species belonging to four families. Phlebodium decumanum (Willd.) J.Sm. (Polypodiaceae) was the most 

representative fern species with 110 specimens, followed by Nephrolepis biserrata (Sw.) Schott 

(Lomariopsidaceae) (91), Vittaria lineata (L.) Sm (Pteridaceae) (59), and Lygodium venustum Sw. 

(Lygodiaceae) (six). The highest representativeness of fern specimens in the ecological zone of the sheath 

(77%) it is probably related to the environmental conditions found in this area, which presents low 

temperatures and higher humidity that favor the establishment and development of ferns. There was no 

significant correlation between the number of fern specimens with the total height of the phorophyte, 

diameter at breast height, shaft height and sheath insertion height. A. maripa proved to be an important 

component for the fern establishment in disturbed environments, especially in the ecological area of the 

sheath by microclimatic conditions favorable to the colonization of ferns. 
Keywords: microhabitat, ecological relations, Salvaterra. 

 
As áreas de borda dos fragmentos florestais são porções mais expostas a distúrbios externos. Neste sentido, 

o estudo avaliou o papel da palmeira Attalea maripa (Aubl.) Mart. em conservar a comunidade de 

samambaiais em áreas antropizadas da Reserva Ecológica da Mata do Bacurizal, Salvaterra-PA. Foi 

realizado um total de 15 excursões entre julho a novembro de 2017 para coletar as samambaias em todos 

os forófitos vivos de A. maripa em áreas antropizadas. Os forófitos foram divididos em três zonas 

ecológicas (base do tronco, tronco e bainha) onde se encontravam as samambaias. Mediu-se as variáveis 

de altura total do forófito, diâmetro a altura do peito, altura do fuste e altura da inserção da bainha. Foram 

encontrados 91 forófitos de A. maripa com samambaias, dentre os quais, registrou-se 266 espécimes de 

samambaias distribuídas em quatro espécies pertencente a quatro famílias. Phlebodium decumanum 

(Willd.) J.Sm. (Polypodiaceae) foi a espécie samambaia mais representativa com 110 indivíduos, seguida 

por Nephrolepis biserrata (Sw.) Schott (Lomariopsidaceae) (91), Vittaria lineata (L.) Sm (Pteridaceae) 

(59) e Lygodium venustum Sw. (Lygodiaceae) (seis). A maior representatividade dos espécimes de 

samambaias na zona ecológica da bainha (77%) provavelmente está relacionada as condições ambientais 

encontradas nessa zona, a qual apresenta baixas temperaturas e maior umidade que favorecem o 

estabelecimento e desenvolvimento das samambaias. Não houve correlação significativa entre o número de 

espécimes de samambaias com a altura total do forófito, diâmetro a altura do peito, altura do fuste e altura 

da inserção da bainha. Os indivíduos de A. maripa mostraram-se um componente importante para o 

estabelecimento das samambaias em ambientes antropizados, principalmente na zona ecológica da bainha 

pelas condições microclimáticas favoráveis a colonização das samambaias.  
Palavras-chave: microhabitat, relações ecológicas, Salvaterra.  
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1. INTRODUCTION 

Habitat loss and changes in the structure of plant communities are growing disturbances in the 

Amazon and their main causes are associated with deforestation from agriculture [1], livestock 

[2], road construction [3] and mining [4]. On Marajó Island, although titled as a Conservation 

Unit and classified as an Environmental Protection Area of Marajó Island for the conservation of 

biodiversity, has been suffering from constant human pressure to supply the needs of agriculture 

and timber extraction [5, 6]. Salvaterra, a municipality located in the northeast of Marajó Island, 

has forest vegetation of dry land, floodplains, mangroves, savannas and restingas. In order to 

protect some of these areas that have been strongly anthropized by population growth and tourism 

activities, the Bacurizal Ecological Reserve was created [7], which has been constantly 

fragmented. 

The edge areas of the forest fragments are portions most exposed to external disturbances 

characterized by the strong influence of the high incidence of light, wind, higher temperature and 

lower relative humidity of the air [8]. In this sense, the edge of the forest may have a different 

species composition compared to the interior of the fragment, since only a few species are able to 

tolerate the environmental conditions of edge [9], such as the palm tree Attalea maripa (Aubl.) 

Mart. (Arecaceae), which presents great resistance in disturbed environments due to the density 

of its stem and its apical meristem, positioned below the ground [10]. Attalea maripa (Aubl.) 

Mart. it is a palm tree with wide occurrence in the Amazon, occurring mainly in secondary forests 

and silvopastoral systems [11], where they are frequently observed serving as phorophytes for 

several epiphytes [12]. This characteristic allows greater protection against fires and rapid 

regeneration and spread of the palm by all types of floristic cover [13], as well as the edge areas 

of the forest fragments. 

The choice of Attalea maripa (Aubl.) Mart. as a habitat sampling unit is mainly justified by the 

predominance of this species in the Bacurizal Ecological Reserve, according to which it is cited 

by Lisboa et al. [7] as the most frequent species with 36 specimens, equivalent to 59.01% of the 

relative density. The predominance of A. maripa is due, in part, to human intervention through 

the extraction of trees that resulted in the formation of clearings allowing the intense regeneration 

of this palm tree [7]. 

For the establishment of vascular epiphytes in the forophytes, some conditions such as light, 

humidity, temperature and the morphological characteristics of the phorophytes act as 

environmental filters that are decisive in the stratification and distribution of abundance of 

epiphytic species [14]. Among the epiphyte vascular plants, ferns form the second largest group 

with 29% richness in the world [15]. Such occurrence of ferns is greater in natural forests in 

relation to forest fragments that suffer anthropic action [16]. In tropical forests, ferns show 

significant biomass production, contributing to the stability of microhabitats and maintaining 

nutrient cycling [17]. 

The wide biological diversity of seedless vascular plants in the world is closely related to the 

heterogeneity of habitats that provide distinct environmental conditions, which can induce 

different processes of plant adaptation [18]. In Brazil, seedless vascular plants form a group that 

corresponds to 1.253 species (1.111 ferns and 142 lycophytes), with the Atlantic Forest (883 

species) being the richest phytogeographic domain continues and also with more endemic and 

threatened species, followed by the Amazon (503 species), Cerrado (269), Pantanal (30), Caatinga 

(26) and Pampa (eight) [19]. These data highlight that the occurrence of species is associated with 

the availability of different habitat heterogeneity conditions in each Brazilian phytogeographic 

domain. 

From the approaches mentioned above, our work was carried out by the following guiding 

questions: Is the occurrence of the palm tree Attalea maripa (Aubl.) Mart. in edge areas important 

for maintaining epiphytic fern communities? Have Ferns a distribution pattern on the palm A. 

maripa influenced by ecological zones and phytosiological variables in border areas? We adopted 

the premise that the highest occurrence of Attalea maripa (Aubl.) Mart. as a habitat unit in the 

border areas is a factor that plays an important role in the establishment of ferns. To test this, we 

use indicators such as ecological zones and phytosociological variables. With that, this study 
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aimed to evaluate the role of the palm A. maripa in the fixation of fern communities in anthropized 

areas of the Ecological Reserve of Mata do Bacurizal, Salvaterra, Marajó Island, Pará. 

2. MATERIAL AND METHODS 

2.1 Area of Study  

The study was carried out at the Ecological Reserve of Mata do Bacurizal (0°46'23.6"S; 

48°31'08.1"W) in the municipality of Salvaterra, Marajó Island, Pará. Despite being an area of 

environmental preservation, this reserve was marked by strong anthropization associated with 

deforestation, burning and inadequate tourism. The climate in this study region is humid 

equatorial with an average temperature of 28°C and annual precipitation of 1670 mm (Instituto 

Nacional de Meteorologia - http://www.inmet.gov.br/portal/index.php?r=home2/index). 

According to Lisboa (1993) [7], the studied area consists of firm, open highland vegetation, 

containing palm trees in sandy and clayey soil. 

2.2 Sampling, collection and taxonomic identification 

There were 15 excursions between July and November 2017 for the collection of botanical 

material, with the number 51016-1 for approval in the Biodiversity Authorization and Information 

System (SISBIO). Epiphytic ferns were collected from all live phorophytes from A. maripa in 

edge areas (Figure 1), where three ecological zones were established base of the trunk, stem and 

sheath, according to Johansson (1974) [20] with modifications. The adopted phytosociological 

variables were phorophyte's total height (TH), diameter at breast height (DBH) obtained at 1.30 

meters from the soil surface; shaft height (SH) and sheath insertion height (SIH) were measured 

in meters (Figure 2), according to Kersten and Waechter (2011) [21]. During the collection, 

information about the location was recorded with descriptions of the collection site and 

geographic coordinates of latitude and longitude, ecological zone and height from the soil in 

which the plant was collected. 

 

 

 
Figure 1: Edge areas in the Ecological Reserve of Mata do Bacurizal, municipality of Salvaterra, Marajó 

Island, Pará. 
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Figure 2: Illustration of the phytosociological variables measured in Attalea maripa (Aubl.) Mart. 

 

The classification of ferns followed the classification system of Smith et al. (2008) [22]. The 

methods of preserving botanical material followed the methodology of Windisch (1992) [23] and 

the identification based on specific literature [24]. The database of Flora do Brasil 2020 was used 

to confirm the scientific names and all the material collected was included in the collection of the 

Herbário Profª Drª Marlene Freitas da Silva (MFS) of the State University of Pará. 

2.3 Data analysis 

The presence and absence of epiphytic ferns and the number of specimens in each phorophyte 

were analyzed, in the three ecological zones established. To check for differences in the number 

of specimens along the forophyte, the Mann-Whitney (U) test was used [25]. Spearman's 

correlation was used to analyze the number of specimens in each phorophyte and their relationship 

with TH, DBH, SH and SHI. All of these analyzes were performed in the PAST program using a 

95% confidence interval. 

3. RESULTS 

3.1 Species richness 

We classified and registered 266 specimens of epiphytic ferns of four species belonging to four 

families (in Table 1 and Figure 3). 
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Table 1: List of epiphytic ferns found in Attalea maripa (Aubl.) Mart. of anthropized areas of the 

Ecological Reserve of Mata do Bacurizal, Salvaterra, Marajó Island, Pará. Ns - number of specimens 

observed. 

Family/Species 
Ecological zone 

Ns Voucher 
Base Stem  Sheath 

Lomariopsidaceae      

Nephrolepis biserrata (Sw.) Schott 0 0 91 91 MFS008314 

Lygodiaceae      

Lygodium venustum Sw. 0 0 6 6 MFS008331 

Polypodiaceae      

Phlebodium decumanum (Willd.) J.Sm. 0 11 99 110 MFS008313 

Pteridaceae      

Vittaria lineata (L.) Sm. 0 49 10 59 MFS008323 

Total 0 60 206 266  

 

 

Figure 3: Arrow indicating Fern species in Attalea maripa (Aubl.) Mart. a. Lygodium venustum Sw.; b. 

Nephrolepis biserrata (Sw.) Schott; c. Phlebodium decumanum (Willd.) J.Sm. and d. Vittaria lineata (L.) 

Sm. 
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3.2 Ecological zones 

Was observed between the number of specimens that occur in the stem and leaf sheath of 

Attalea maripa (Aubl.) Mart. (U=26047 p=0.02) (Figure 4), with a greater representativeness of 

specimens (77%) in the ecological zone of the sheath. Among these, the species with the highest 

abundance were Lygodium venustum Sw. (6 specimens), Nephrolepis biserrata (Sw.) Schott (91) 

and Phlebodium decumanum (Willd.) J.Sm. (99). Only Vittaria lineata (L.) Sm. (59) presented a 

higher number of specimens in the ecological zone of the stem. 

 

 
Figure 4: Number of ferns that occur in the ecological zone of the stem and leaf sheath. ●- outliers; ▲- 

distribution of specimens. 

 

3.3 Spearman correlation 

A total of 91 specimens of Attalea maripa (Aubl.) Mart. were recorded with epiphytic fern 

species. As for the number of ferns per phorophyte, 38 (41.7%) of the 91 phorophytes presented 

only one individual and the maximum number of ferns found on a single phorophyte was 18 

specimens. Table 2 describes the averages and their variations from the measures observed in 

specimens of A. maripa. The results showed that there is no significant correlation between the 

number of fern specimens with the variables of TH (rs=0.05 p =0.39), DBH (rs=0.04 p=0.47), SH 

(rs=0.06 p=0.32) and the SHI (rs=0.02 p=0.68). 

 

Table 2: Variables observed in the Attalea maripa (Aubl.) Mart. found in the Ecological Reserve of 

Mata do Bacurizal, Salvaterra, Marajó Island, Pará. 

Variables Minimum Maximum Media 

DBH (m) 0.14 0.49 0.26 

TH (m) 3.77 20.88 9.31 

SH (m) 0.29 17.69 4.29 

SHI (m)  15.66 2.92 

Number of specimens per forophyte 1 18 7.72 
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4. DISCUSSION 

4.1 Species Richness 

Ferns form the second group (29%) with the greatest diversity of epiphytes [26] and the low 

richness found in this study may be related both to the only species of phorophyte investigated 

and to the conditions of the microhabitat in the vertical distribution that can limit the fundamental 

and perceived niche that are exploited by different species [27, 28]. Similar results were recorded 

in the Caatinga in the Vale do Catimbau National Park, in Pernambuco [29], on this occasion; the 

authors analyzed the fern community of 100 forophytes of the species Syagrus coronata (Mart.) 

Beec, and identified only six species of epiphytic ferns. 

Almost all genera of Polypodiaceae are adapted to the epiphytic habit, which makes this taxon 

more common among epiphytic ferns in different environments [30, 19], being common in altered 

areas (such as the Ecological Reserve of Mata do Bacurizal), and considerably most representative 

in restingas [31, 8]. The other families registered in this study are often raised in anthropized 

environments, such as Lomariopsidaceae [32] and Pteridaceae [33]. The first was represented by 

Nephrolepis biserrata (Sw.) Schott, found in other studies with a high number of specimens in 

areas with edge areas [32, 34]. The species N. biserrata it occurs in all states in the northern region 

of Brazil, often found with an epiphytic habit on palm trees and on the edges of forest fragments 

[35]. 

According to Smith et al. (2006) [36], Pteridaceae it is the taxon with the greatest range of 

distribution in the tropics, which is characterized by great specific richness in tropical forests. 

This family was mentioned with six species recorded in a remnant of lowland Atlantic forest in 

Rio Formoso (PE), of which, Vittaria lineata (L.) Sm. similar to the present study, it also occurred 

with epiphytic habit [37]. Specimens of V. lineata they were reported to occur in the entire 

ombrophilous forest and in the igapó forest near the banks of the rivers in the Experimental Field 

of Embrapa Amazônia Oriental, municipality of Moju (PA) [38]. These two environments 

mentioned above, present high humidity and greater heterogeneity of microhabitat, increasing the 

chances of colonization of species dependent on water for reproduction, which is probably related 

to the low representativeness of V. lineata in the Bacurizal Ecological Reserve. 

The low representativeness of specimens from Lygodium venustum Sw in the palm tree A. 

maripa it is related to the habit of this species, that is, terrestrial plants of a scandant habit [39, 

40, 41]. The species L. venustum was also mentioned by Fernandes et al. (2010) [42] with 

occurrences in edge areas and clearings of forest fragments in the state of Maranhão. 

4.2 Ecological Zone 

The greater representativeness of specimens in the stem and sheath area may be related to the 

best microclimatic conditions in these environments, which have low temperatures and higher 

humidity that favor the establishment and development of fern communities [43]. According to 

Irume et al. (2013) [44], the occupation by epiphytes in phorophytes may be linked to their 

individual characteristics. Thus, the greater the establishment of epiphytic ferns in the sheath may 

be related to the accumulation of organic matter and high humidity in this microhabitat. Most 

records of Vittaria lineata (L.) Sm. in the phorophyte stem they were associated with the 

populations of bryophytes, probably due to the positive correlation already mentioned by Krömer 

et al. (2013) [45], between the humidity provided by the bryoflora of a given phorophyte and the 

establishment of ferns. 

4.3 Spearman Correlation 

The potential of palm trees as phorophytes was evidenced in the work of Hernández-Rosas 

(2001) [46] with Oenocarpus batatau Mart. as one of the species most used by epiphyte plants in 

the tropical forest of the Alto Orinoco Biosphere Reserve, Venezuela. For Irume et al. (2013) 
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[44], palm trees stand out as phorophytes due to their wide distribution and density in disturbed 

areas. 

The non-correlation between palm variables Attalea maripa (Aubl.) Mart. with the fern 

communities indicate that other variables must be determining the permanence of these specimens 

in the microhabitat. Zotz and Vollrath (2003) [47] noticed the absence of correlation of the palm 

DBH Socratea exorrhiza (Mart.) H. Wendl. With the occurrence of epiphytic bryophytes. In 

another study, Machado, Gonzatti and Windisch (2016) [48], also found no relationship between 

the variables of the forophytes and their epiphytic fern community. 

In relation to other possible variables, which may be acting on the results of the present study, 

Medeiros, Jardim and Quaresma (2014) [49] realized that the abundance of epiphyte orchids was 

influenced by the roughness of the bark and correlated to the larger diameters of the forophytes 

with classes 2 (31.8┤63.7) and 3 (63.7┤95.5). Regarding the importance of DBH, Nieder et al. 

(2000) [50] found in a flooded forest in Venezuela, that all orchids occur in phorophytes with 

DBH greater than or equal to 30 cm, showing that epiphytic orchids are preferred by larger 

phorophytes. 

5. CONCLUSION 

Palm tree Attalea maripa (Aubl.) Mart. proved to be an important component for the 

establishment of epiphytic fern communities in edge areas, if we consider that this species is 

recognized by the high frequency of species in the Ecological Reserve of Mata do Bacurizal. 

Probably, the niche of the ecological zone of the sheath presented microclimatic conditions in the 

tolerance range most suitable for the establishment, and development of ferns that are sensitive 

plants and dependent on water for reproduction. It is expected that in this scenario A. maripa, 

assist in the recovery and maintenance of biodiversity, supporting not only fern communities, but 

also organisms that need the same environmental conditions for survival. Studies aimed at 

analyzing other variables that may be influencing the floristic composition of fern communities, 

as well as their richness and abundance, are recommended for a better understanding of the 

relationships between epiphytes and phorophytes. 
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