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Endophytic fungi were isolated from leaves of the medicinal plant, Indigofera suffruticosa collected at 
the Atlantic Coastal Forest and tropical dry forest (Caatinga), Pernambuco, Brazil, during the dry and 
rainy seasons. A total of 107 fungal isolates, representing nine fungal taxa, were obtained and classified 
as Ascomycota, among them Colletotrichum gloeosporioides with relative frequency (fr) 27.1% and 
Pseudocochliobolus pallescens with fr 16.82% were the most frequent. Curvularia australiensis and 
Chaetomella raphigera were isolated only in Caatinga during rainy and dry seasons, respectively, and 
for the first time they were isolated from a Caatinga plant. Lasiodiplodia theobromae was found only in 
Atlantic Coastal Forest in dry season, and according to Simpson (D') and Shannon-Wiener (H') indices 
fungal diversity were considered statistically significant in this forest. Besides, a greater similarity was 
observed between fungi isolated in Atlantic Coastal Forest and Caatinga in the dry season, suggesting 
the predominance of seasonality rather than geographical factor. This study is the first report on 
endophytes fungi from I. suffruticosa, and the results represent an important basis for further studies in 
the fields of ecology and biotechnology, since these endophytic fungi may be important source for 
future study in searching for new natural compounds with biological activities. 
 
Key words: Ascomycota, Caatinga, endophytic mycobiota, fungal diversity, Indigofera suffruticosa, seasonal 
predominance. 

 
 
INTRODUCTION 
 
Endophytic fungi are microorganisms that, during part or 
all of their life cycle, colonize inter and/or intracellularly 
healthy plant tissues, in an asymptomatic manner, 
without causing any apparent damage to their host (Tan 
and Zou, 2001), many of which are able to produce 

secondary metabolites that may offer protection against 
different phytopathogens and herbivores (Rivera-Orduña 
et al., 2011). The endophytic fungi represent a wide 
diversity of microbial adaptations that have developed in 
special and unusual environments, making them a great 
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source of study and research for new chemicals for 
medicinal, industrial and agricultural uses (Aly et al., 
2011; Kusari and Spiteller, 2011; Rajulu et al., 2011; Li et 
al., 2012; Kusari et al., 2013; Lou et al., 2013; Pharamat 
et al., 2013; Teiten et al., 2013). Furthermore, the 
production by the endophytic fungi of a variety of 
secondary compounds, such as alkaloids, terpenoids, 
steroids and aromatic compounds that are repellent or 
toxic to their enemies, gives greater competitive ability to 
colonized plants due to this symbiosis (Redman et al., 
2002; Arnold et al., 2003; Rodriguez and Redman, 2008; 
Porras-Alfaro and Bayman, 2011). 

Clarke et al. (2006) demonstrated that plants colonized 
by endophytes have greater resistance as compared to 
non-colonized plants, and that endophytic fungi may be 
used to suppress plant diseases in various environments. 
Although this resistance mechanism is not fully 
understood, some studies have shown that climate 
variation and cultivation conditions influence vegetable 
matabolism (Simões-Ambrosio et al., 2010; Zalamea et 
al., 2013) and that seasonal variation and geographical 
location affect endophytic colonization (Martín et al., 
2004; Göre and Bucak, 2007; Guo et al., 2008). 
Therefore, studies on endophytic fungi are of great 
importance for providing essential information for 
assessing fungal diversity under the influence of 
geographical and seasonal factors. 

Few studies have been conducted with the com-
munities of endophytic fungi in leaves of plants of the 
same species growing in different locations with distinct 
ecological characteristics (Collado et al., 1999; Martín et 
al., 2004; Göre and Bucak, 2007; Vaz et al., 2014). 
However, the composition of the endophytic mycobiota 
from different locations is very important for the 
understanding of the relationship between endophytic 
fungal populations and the establishment of plants 
subjected to distinct selection pressures in different 
ecosystems, mainly considering that endophytes may 
also increase the resistance of plants against biotic and 
abiotic stresses and produce compounds of 
biotechnological interest (Azevedo, 2014). 

Indigofera suffruticosa Mill. is a shrub 1-2 m high 
originally from the Antilles and Central America, which 
was introduced and cultivated in Brazil on a large scale 
for the extraction of natural indigo dye for the textile 
industry, but in the 1980s this natural dye was replaced 
by an artificially produced pigment (Alzugaray and 
Alzugaray, 1988). I. suffruticosa is found in different 
biomes of Brazil, among these tropical dry forests 
(Caatinga) and Atlantic Coastal Forest. This plant is used 
in the folk medicine as a febrifuge, purgative, sedative 
(Almeida, 1993; Hastings, 1990) and to treat epilepsy, 
infection  and inflammation such as  gastrointestinal  pain 

 
 
 
 
(Roig, 1988; Matos, 1999; Agra et al., 2007). Previous 
studies have shown that the leaves of I. suffruticosa have 
embryotoxic effects (Leite et al., 2004), antimicrobial 
(Leite et al., 2006; Bezerra dos Santos et al., 2015) and 
anticonvulsant (Almeida et al., 2013) activities, and act as 
gastroprotective agent (Luiz-Ferreira et al., 2011). 

Almost half of the world's tropical forests are 
represented by tropical dry forests. In Brazil, the tropical 
dry forests is named Caatinga due to the predominant 
type of vegetation (Albuquerque et al., 2012), and climate 
marked by high temperatures with sparse and irregularly 
distributed rains, with annual average precipitation 
ranging between 250 and 500 mm (Basso et al., 2005). 
The Caatinga soils are of different origins, and as a rule, 
are chemically fertile, well drained and oxygenated. 
Water bodies are rarely permanent, drying completely 
during the summer (Basso et al., 2005), but has faced 
intensive degradation from exhaustion due to deliberate 
introductions of exotic plants for giving support to farming 
activities (Leal et al., 2005). The rapid reduction of forests 
in tropical areas of Brazil is a major problem since this 
situation could result in the extinction of many endophytic 
fungi with the loss of potentially important products for 
use in agricultural, pharmaceutical, environmental and 
other fields of interest (Azevedo, 2014).  

Another important biome of Brazil is the Atlantic 
Coastal Forest one of the most widely distributed tropical 
forests in Southern America, occupying almost all 
Brazilian Eastern coast besides inland areas and is 
marked by the occurrence of three important forest types 
(Oliveira-Filho and Fontes, 2000). That is characterized 
by a high biodiversity, and by proximity to the Atlantic 
Ocean, which provides a stable source of humidity, 
allowing high vegetation density. A floristic survey of the 
southern limit of Atlantic Forest area has been carried 
out, revealing several species of economic interest, many 
of which exhibit medicinal properties (Basso et al., 2005). 
Ribeiro et al. (2009) reported that due to the frag-
mentation process only 11.73% of the Atlantic Coastal 
Forest remains in Brazil, of which 12.1% is in 
Pernambuco State, where the sugar-cane plantations is 
among one of the main factors responsible for the 
fragmentation (Lôbo et al., 2011).  

The isolation and identification of endophytic mycobiota 
is necessary, since the medicinal properties of a plant 
may be due to the ability of their endophytic micro-
organisms to produce biologically active secondary 
metabolites of medical and industrial interest, e.g. the 
taxol, which an anticancer agent produced by Taxus 
brevifolia Nutt., and by its endophyte fungus Taxomyces 
andreanae Strobel, A. Stierle, D. Stierle & W.M. Hess 
(Stierle et al., 1993; Bhardwaj and Agrawal, 2014). 

In this context, the results of this research may
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contribute to future search on bioactive compounds 
derived from endophytic fungi species, since this is the 
first study on endophytic fungi colonization associated 
with I. suffruticosa. Thus, the objective of this study was 
to evaluate the relative geographical influence of two 
different locations and seasonality on the endophytic 
mycobiota associated with I. suffruticosa. 
 
 
MATERIALS AND METHODS 

 
Plant material and study area 

 
The collection of the plant material was done at natural growing in 
two areas studied in the rainy season (June) of 2009 and dry 
season (January) of 2010, at two different ecosystems. One 
collection site is located at the municipality of Caatinga (08°19’33”S, 
36°04’21”W) in semiarid region of Pernambuco State, with average 
annual precipitation of 526.2 mm and a dry season that typically 
lasts nine months per year. The other site is in the municipality of 
Atlantic Coastal Forest (07°50’00”S, 34°54’30”W) in the coast of the 

Pernambuco State, with average annual precipitation of 1709.2 mm 
and a dry season that typically lasts three months per year (Rodal 
et al., 2008; APAC, 2013). Leaves of three health specimens of I. 

suffruticosa were randomly collected, in three different points of 
each areas studied and were put in plastic bags, transported to the 
laboratory, processed on up to 48 h for isolation and 
characterization of endophytic fungi according to methodologies 
established previously (Araújo et al., 2002). The plant material was 

authenticated by the Biologist Marlene Barbosa from the Botanic 
Department, Universidade Federal de Pernambuco (UFPE). A 
voucher specimen number 45217 has been deposited at the UFP 
Geraldo Mariz Herbarium of UFPE. 
 
 
Isolation of endophytic fungi 

 
The plant material was subjected to a surface sterilization process 
in accordance with the methodology described by Araújo et al. 
(2002), where healthy leaves of I. suffruticosa were washed with 
running water, followed by immersion in 70% ethanol for one 
minute, sodium hypochlorite (2-2.5% active chlorine) for four 
minutes and washed three times in sterilized, distilled water. After 
surface sterilization, the samples were cut into fragments of 0.5 cm

2
 

and transferred aseptically to Petri dishes containing potato 
dextrose agar (PDA) culture medium supplemented with 

chloramphenicol (50 mg L
-1

) to suppress bacterial growth. The Petri 
dishes were inoculated each with six leaf fragments from different 
points of each area studied, in triplicate, were incubated at room 
temperature (28 ± 2°C) for 30 days, analyzed daily and any fungal 
colony present was isolated, purified and kept in PDA medium for 
subsequent identification. The control of efficiency of the 
sterilization method was confirmed by seeding 1 mL of the last 
washing in Petri dishes containing PDA medium. 
 
 

Identification of endophytic fungi 
 
The morphological identification of endophytic fungi from I. 

suffruticosa was performed at the Micoteca URM, Department of 
Mycology, Federal University of Pernambuco, Recife, Brazil. The 
macro and micro morphological characteristics were observed 
based in technics and literature specific (Morton and Smith, 1963; 
Ellis, 1971, 1976; Sutton, 1980; Barnett and Hunter, 1987; Hanlin, 
2000). After morphological identification, the representative fungi 
cultures  were preserved in  the Culture Collection – Micoteca  URM  
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(WDCM604), Department of Mycology, Federal University of 
Pernambuco, Brazil. 
 
 
Data analysis 

 
The frequencies of isolation of endophytic fungi were calculated. 
The absolute frequency (f) was estimated as the total number of 
endophytes isolates, and the relative frequency (fr) was the number 
of endophytes of each species divided by the total number of 
endophytic fungi. The rate of colonization was estimated as the 
total number of fragments of leaves colonized by fungi, divided for 
total number of fragments used for isolation of endophytes, as 

reported by Larran et al. (2002). 
The number of isolates obtained was used to calculate the 

components of diversity: richness (S), number of different species 
found at each site and in each periods of the year, and evenness 
(J’), the Simpson (D’) and Shannon-Wiener (H’) diversity indices, as 
described by Magurran (1988) and the similarity matrix was 
constructed from the Sørensen index, which was grouped using 
UPGMA as clustering algorithm. 
 

 
 

 
 

evenness (J’) = H’ / ln N 
 
In the Shannon index, p is the proportion (n/N) of fungi of one 
particular species found (n) divided by the total number of fungi 
found (N), ln is the natural log, Σ is the sum of the calculations, and 
s is the number of species. 

In the Simpson index, p is the proportion (n/N) of individuals of 
one fungal species found (n) divided by the total number of fungi 
found (N), Σ is still the sum of the calculations, and s is the number 

of species. The evenness was the ratio of observed diversity to 
maximum diversity (ln N), N is the total number of fungi found. 
 
 
Statistical analysis 

 
Data were analyzed using Bioestat v. 5.0 by one-way analysis of 
variance (ANOVA) and Tukey test to determine statistical 
significance. A p-value of <0.05 was considered to be statistically 
significant. 
 
 
RESULTS AND DISCUSSION  
 
From 216 fragments analyzed, of which 54 were 
collected at each site and in different periods of the year, 
a total of 107 fungal isolates, representing 9 fungal taxa, 
were obtained from isolations. The isolates were 
identified as Ascomycota and belong to the groups 
Pleosporales, Sordariomycetidae, Xylariales, 
Diaporthales, Leotiomycetes and Bryosphaeriales. 
Among them, the Colletotrichum gloeosporioides (Penz.) 
Penz. & Sacc. was the taxon most frequent (27.41%), 
followed by Pseudocochliobolus pallescens Tsuda and 
Ueyama (16.82%), Khuskia oryzae H.J. Hunds (14.95%)

                                                    s  

Shannon-Wiener index (H’) = - ∑ pi ln pi 

                                                   i=1 

                                          s 

Simpson index (D’) = 1 / ∑ pi2 

                                         i=1 
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Table 1. Absolute (f) and relative (fr) frequency of endophytic fungi isolated from I. suffruticosa at Atlantic Coastal Forest and Caatinga (tropical 
dry forest) in rainy and dry season (Brazil).  
 

Endophytic fungi 

Atlantic Coastal Forest Caatinga 
Total 

Rainy Dry Rainy Dry 

f fr f fr f fr f fr f fr 

Colletotrichum gloeosporioides (Penz.) Penz.  & 
Sacc.  

  8 23.55 6 37.5 15 57.7 29 27.10 

Colletotrichum dematium (Pers.) Grove (URM-
6063) 

4 12.9   2 12.5   6 5.60 

Pseudocochliobolus pallescens Tsuda & 
Ueyama (URM-6064)  

14 45.17   4 25.0   18 16.82 

Phomopsis archeri B. Sutton (URM-5630) 2 6.45   2 12.5   4 3.74 

Curvularia australiensis (Tsuda & Ueyama) 
Manamgoda, L. Cai & K.D. Hyde 

    2 12.5   2 1.87 

Pestalotiopsis maculans (Corda) Nag Raj (URM-
6061) 

9 29.03 6 17.64     15 14.02 

Khuskia oryzae H.J. Huds. (URM-6060) 2 6.45 6 17.64   8 30.77 16 14.95 

Chaetomella raphigera Swift       3 11.53 3 2.80 

Lasiodiplodia theobromae (Pat.) Griffon & Maubl.   3 8.82     3 2.80 

Sterile mycelia   11 32.35     11 10.30 

Total of endophytic fungi 31 100 34 100 16 100 26 100 107 100 

 
 
 
and Pestalotiopsis maculans (Corda) Nag Raj (14.02%). 
The isolates that did not develop reproductive structures 
in medium culture were grouped as sterile mycelia (Table 
1). 

The species P. pallescens, Phomopsis archeri B. 
Sutton and Colletotrichum dematium (Pers.) Grove were 
detected in both sites and in particular only during the 
rainy season. Also, Colletotrichum gloeosporioides and 
Khiskia oryzae were detected in both sites, but not 
season association was observed. The species P. 
maculans presented locality specificity, since this species 
was isolated only in collections made in the Atlantic forest 
in both periods of the year (Table 1). Moreover, 
Chaetomella raphigera Swift, Lasiodiplodia theobromae 
(Pat.) Griffon & Maubl. and Curvularia australiensis 
(Tsuda & Ueyama) Manamgoda, L. Cai & K.D. Hyde 
exhibit specificity regarding the locality and period of the 
year. Specifically, C. australiensis and C. raphigera were 
isolated only in Caatinga during the rainy season and in 
the dry season, respectively, whilst L. theobromae was 
found only in Atlantic forest during the dry season (Table 
1).  

Incidental species are frequently observed in studies 
with endophytic fungi and represent those which have 
been isolated in a small number, as described by 
Siqueira et al. (2011). Incidental species were observed 
in the present study and included C. australiensis, C. 
raphigera and L. theobromae. The genus Curvularia was 
also found as incidental species in Lippia sidoides Cham. 
(Siqueira et al., 2011), and in the study of Bezerra et al. 
(2013) from the analysis of the endophytic fungi isolated 
from cactus Cereus jamacaru DC. growing in Caatinga, 

Brazil. The species L. theobromae has been isolated as 
endophytes associated with Piper hispidum Sw. 
(Piperaceae) leaves (Orlandelli et al., 2012) and C. 
raphigera were also found as incidental species in 
Catharanthus roseus (L.) G. Don and Cassia tora L., 
herbaceous medicinal plants from the Malnad region, 
southern India (Krishnamurthy et al., 2008). Investigation 
of fungi isolated from plants that live in extreme 
environments is of paramount importance, since some 
studies have raised the hypothesis that endophytic fungi 
can alter the levels of the plant hormones that control 
stomatal behavior and osmotic adjustment (Malinowski 
and Belesky, 2000; Mandyam and Jumpponen, 2005). 
Given that plants are exposed to environmental stress 
due to factors such as low water availability, high salinity, 
high irradiance and nutrient deprivation, the association 
with these microorganisms can be the determining factor 
in the adaptation of plants to environmental conditions 
adverse. 

In our study, the properties of the Atlantic Coastal 
Forest and Caatinga ecosystems present differences in 
several aspects. In terms of altitude, the municipality of 
Atlantic Coastal Forest is approximately 19 m a.s.l. 
(above sea level) and Caatinga approximately 552 m 
a.s.l. Comparing the type of soil, in Atlantic Coastal 
Forest, there is a predominance of floodplain type soil, 
while in Caatinga, clay types predominate. In terms of the 
vegetation around the site, the Caatinga is generally 
described as a woody vegetation with discontinuous 
canopy, variable in both height (3-9 m) and density, 
composed mostly of succulent (cacti essentially) and 
nonsucculent shrubs and trees, most of which are armed  



 
 
 
 
with either thorns or prickles and bear microphyllous 
foliages, though they are leafless during the long-lasting 
periods of drought; the ground layer is rich in bromeliads 
annual herbs, and geophytes (Ab’Saber, 1974; 
Prado,2003; Cardoso and Queiroz, 2011). According to 
data shown in Table 1, it can be seen that the 
environmental conditions found in Atlantic Coastal Forest 
may have favored more endophytic colonization than 
those found in Caatinga, since the number of fungi 
isolated in Atlantic Coastal Forest in the two seasons 
studied, was higher than the number of isolates from 
Caatinga in the same periods. Differences related to the 
number of species and specimens of endophytic fungi, in 
studies conducted in different locations and periods of the 
year, can be explained by the fact that the species 
involved can vary according to the host, geographic 
distribution, host plant age, ecological and seasonal 
conditions, including altitude and precipitation, and 
differences in the vegetation around the local where the 
plant was collected (Arnold et al., 2003; Helander et al., 
2007).  

Our results are in agreement with those observed in 
other studies, where it is reported that the population of 
endophytic fungi is directly related to the difference in 
intensity and period of exposure of these organisms to 
solar radiation, which generally occurs in areas that have 
differences in climatic factors (Collado et al., 1999; Martín 
et al., 2004; Martin Pinto et al., 2006; Hashizume et al., 
2010). In addition, other environmental parameters such 
as soil, amount of available water, plant physiological 
condition at the time of collection and management, can 
also influence endophytic colonization (Hashizume et al., 
2008). 

The dominant endophytic fungi differed according to 
the collection sites and the period of the year (Table 1). In 
the municipality of Atlantic Coastal Forest, it was 
observed that the dominant endophytes differed 
according to the period of the year in which the 
collections were made. The fungus C. gloeosporioides 
was the dominant species in Caatinga in both periods of 
the year, unlike Atlantic Coastal Forest where P. 
pallescens was the dominant species in the rainy season 
and sterile mycelia was dominant in the dry season. 

These results are in accordance with other studies of 
endophytes where it has been reported that many 
species of fungi can be isolated from a certain plant, but 
only a few are frequently found. This was the case, for 
example, in the study by Xing et al. (2010), which 
investigated the distribution and diversity of endophytic 
fungi in different tissues and ages of American ginseng. 
Among the 27 taxa isolated, Glomerella sp. was the 
dominant fungus in most tissues. In addition, Siqueira et 
al. (2011) analysing the endophytic mycobiota of leaves 
and stems of L. sidoides observed that C. 
gloeosporioides was the most frequent species in the 
leaves, while Alternaria alternata (Fr.) Keissl. was most 
frequent  in  stems. In  a  recent  study, Vaz et  al.  (2014)  
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observed that Pseudocercospora basintrucata Crous and 
Xylaria sp. were the most frequent taxa isolated from the 
Luma apiculata (DC.) Burret in Andean Patagonian 
forest, while Colletotrichum sp. was the most frequent 
fungal species isolated from Eugenia neomyrtifolia M. 
Sobral in Atlantic rainforest, Brazil. 

Studies in the semiarid region of the Brazilian northeast 
showed the endophytic associations of Opuntia ficus-
indica (L.) Mill. and Cereus jamacaru with isolates of K. 
oryzae and species of the genus Curvularia (Bezerra et 
al., 2012, 2013). The genera Curvularia was also isolated 
by Oliveira et al. (2013) in a study on filamentous fungi 
diversity obtained from the soil of the semiarid area 
(Caatinga), Pernambuco, Brazil.  

Although, the species C. australiensis and C. raphigera 
of endophytic fungi have been reported in isolates from 
other plant species, our study is the first to report on 
these fungi isolated from a plant of the semiarid region of 
Brazil. However, C. australiensis and C. raphigera were 
isolated as endophytic fungi in seed of Withania 
somnifera (L.) Dunal collected in a semiarid region of 
Pakistan (Khan et al., 2010). These species have also 
been isolated from leaves of Ziziphus sp. collected in the 
mountains of arid regions located at the South of the 
Arabian Gulf (El-Nagerabi et al., 2013). Nevertheless, in 
the semiarid region of Pernambuco, Brazil, the species C. 
australiensis was found in soil (Oliveira et al., 2013), and 
the genus Drechslera (nowadays known as Curvularia) 
was also isolated as endophyte in seeds of Cowpea 
(Vigna unguiculata (L.) Walp.), a plant of the Fabaceae 
family (Rodrigues and Menezes, 2002). 

In our work, there was an occurrence of fungi that was 
not possible to sporulate in culture after a certain 
incubation period and they were classified as sterile 
mycelia. This was not a surprise since sterile mycelia 
were prevalent in several studies with endophytes (Xing 
et al., 2010; Siqueira et al., 2011; Sun et al., 2012; 
Bezerra et al., 2013). We hypothesized that the difficulty 
that some fungi have to develop reproductive structures 
is probably related to the fact that artificial culture media 
do not offer the same set of conditions that these fungi 
encounter in their host plants. These fungi have been 
identified in some studies with the aid of molecular 
biology (Guo et al., 2003; Giordano et al., 2009; Lacap et 
al., 2003), and the species classified as sterile mycelia in 
this study will also be identified through these tools in 
future studies. 

Table 2 shows the diversity indices of endophytic 
fungal species isolated at different study sites and 
season, which compose three groups in accordance with 
the component of diversity that express richness (S), 
evenness (J') and dominance (D). The results obtained 
indicate that the richness of fungal species at the different 
study sites was S=5 during the rainy season, but showed 
variations in the dry season with S=4 in the Atlantic 
Coastal Forest and S = 3 in the Caatinga. The diversity 
was analyzed by Shannon-Wiener (H') and Simpson (D')
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Table 2. Diversity, evenness and species richness of endophytic fungi isolated from I. 
suffruticosa at Atlantic Coastal Forest and Caatinga (tropical dry forest) in rainy and 
dry season (Brazil). 
 

Site of collection  H’ D’ J’ S 

Atlantic coastal forest 

Rainy season 1.334 3.215 0.388 5 

Dry season 2.328 8.000 0.660 4 

     

Caatinga 

Rainy season 1.490 4.048 0.537 5 

Dry season 0.926 2.272 0.284 3 
 

Shannon-Wiener (H’) and Simpson (D’) diversity indices, evenness (J’) and richness (S). 

 
 
 
indices, and showed distinct variation of fungi, without 
repetition of the results at any of the study sites or period 
of the year. The highest diversity indices and evenness 
(J') was found in Atlantic Coastal Forest in the dry 
season. Based on the Shannon-Wiener (H') and Simpson 
(D') indices, it is possible to see that there is a dominance 
of species during the rainy season as compared to the 
dry season in Caatinga was significant, while during the 
dry season in relation to the rainy season in Atlantic 
Coastal Forest, it was not significant. The differences in 
fungal endophytic assemblages observed in this study, 
indicate that variations in the study site and period of the 
year influence the species colonization and distribution in 
I. suffruticosa leaves, since the differences observed in 
the rainy and dry seasons in the different study sites were 
considered statistically significant. However, other factors 
may also influence endophytic colonization, such as the 
age of the plant collected, the differences in nutritional 
supply of host tissue and the differences in climatic 
conditions for example, relative humidity and intensity of 
light exposure (Talley et al., 2002; Vieira et al., 2011).  

Moreover, some studies have indicated that the 
endophytic diversity in dry areas is low due to 
enviromental factors, such as reduced rainfall and low 
vegetation density (Arnold et al., 2003; Suryanarayanan 
et al., 2002, 2003, 2005). For instance, Tejesvi et al. 
(2005) found only five species in a study with endophytic 
fungal assemblages from inner bark and twig of 
Terminalia arjuna (Roxb.) Wight & Arn. In a study on 
leaves and stems of plants from desert areas in China, 
Sun et al. (2012) found values for Shannon’s index 
varying from 0.29 to 4.78, and for Simpson’s index from 
1.00 to 6.60. However, in contrast to our results, some 
studies have reported high endophytic diversity in plants 
of Caatinga, Pernambuco. A total of 71 fungi species 
involving 23 genera was found within four hundred seeds 
of Cowpea (Vigna unguiculata (L.) Walp) collected in 
Caruaru and Serra Talhada counties (Rodrigues and 
Menezes, 2002). Bezerra et al. (2012) studing the cactus 
Opuntia ficus-indica (L.) Mill. obtained 44 endophytic 
fungi, belonging to 12 genera and 13 species. In another 

survey with cactus C. jamacaru, Bezerra et al. (2013) 
reported values for Shannon’s index varying from 2.273 
to 2.597, and for Simpson’s index from 0.8127 to 0.9008. 

According to the dendrogram shown in Figure 1, it is 
possible to perceive that there is a greater similarity 
between fungi isolated in Atlantic Coastal Forest and 
Caatinga in the dry season as compared to the rainy 
season, suggesting that it may be showing the 
predominance of seasonality rather than geographical 
factor.  

The results presented in this work are the first study of 
endophytic fungi from leaves of I. suffruticosa growing in 
Atlantic Coastal Forest and Caatinga in Brazil. This study 
documents that the properties of the Atlantic Coastal 
Forest biome associated with increased rainfall seem to 
favor greater endophytic colonization of I. suffruticosa, in 
comparison with the Caatinga. In this study, it is reported 
for the first time, the isolation of endophytic fungi C. 
australiensis and C. raphigera from a plant of the 
Brazilian Caatinga. Finally, the results indicate that there 
is a diversity of the endophytic fungi from I. suffruticosa, 
which are of ecological importance to plant growing in 
different areas studied, and also these fungi may be 
important source for future study in searching for new 
natural compounds with potential antimicrobial properties. 
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Figure 1. Dendogram showing the relationship of communities of endophytic fungi isolated from I. 

suffruticosa at Atlantic Coastal Forest and tropical dry forest (Caatinga) in rainy and dry season (Brazil) 
from Sørensen similarity index. AF, Atlantic forest; C, Caatinga. 
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