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Leaf litter samples of 12 dicotyledonous tree species (belonging to eight families) growing

in a dry tropical forest and in early stages of decomposition were studied for the presence

of litter fungi. Equal-sized segments of the leaves incubated in moist chambers were

observed every day for 30 d for the presence of fungi. Invariably, the fungal assemblage on

the litter of each tree species was dominated by a given fungal species. The diversity of

fungi present in the litter varied with the tree species although many species of fungi

occurred in the litter of all 12 species. A Pestalotiopsis species dominated the litter fungal

assemblage of five trees and was common in the litter of all tree species. The present study

and earlier studies from our lab indicate that fungi have evolved traits such as thermo-

tolerant spores, ability to utilize toxic furaldehydes, ability to produce cell wall destruc-

turing enzymes and an endophyte-litter fungus life style to survive and establish

themselves in fire-prone forests such as the one studied here. This study shows that in the

dry tropical forest, the leaf litter fungal assemblage is governed more by the environment

than by the plant species.

ª 2015 Elsevier Ltd and The British Mycological Society. All rights reserved.
Introduction Studies on litter fungi of tropical ecosystems are limited
Microbial communities play amajor role in the decomposition

of plant litter in terrestrial ecosystems. Fungi contribute sub-

stantially to this complex phenomenon of nutrient recycling

in forest ecosystems as they elaborate an array of extracellular

enzymes that deconstruct the different types of organic

compounds in the litter (Baldrian and Lindahal 2011;

Ţif�c�akov�a et al. 2011) including lignocellulose which other

organisms are unable to decompose (de Boer et al. 2005).
T.S. Suryanarayanan).
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compared to those in temperate ecosystems (Sayer 2006;

McGuire et al. 2012; Xu et al. 2013). Many studies on litter

fungi in the tropics pertain to fungi occurring in the litter of

individual plant species such asMaglielia garrettii (Promputtha

et al. 2002), Magnolia liliifera (Kodsueb et al. 2008), Pandanus sp.

(Thongkantha et al. 2008), Ficus sp. (Wang et al. 2008), Hevea

brasiliensis (Seephueak et al. 2010), Anacardium occidentale and

Pavetta indica (Shanthi and Vittal 2010a, 2010b). Most of the

studies from India on litter fungi are concerned with
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identification of new fungal taxa or new reports for a region

(Subramanian and Ramakrishnan 1953; Subramanian and

Natarajan 1975; Subramanian and Sudha 1978; Subramanian

and Bhat 1987; Subramanian 1992; D’Souza and Bhat 2002,

2013); very few investigations address the ecology of litter

fungi (Sinsabaugh et al. 2002; Ananda and Sridhar 2004;

Suryanarayanan et al. 2009). We designed a study to assess

the diversity and distribution of litter fungi in a dry tropical

forest by comparing the fungi occurring in the leaf litter of 12

different dicotyledonous tree species.

As the litter decomposes due to microbial activity, its

chemical makeup is altered which in turn selects the species

of microbes (including fungi) that are adapted to occupy this

progressively decaying and dynamic substratum. This con-

tinues until decomposition is complete, and entails a suc-

cession of fungal species on litter which are arbitrarily

classified as early, intermediate and late colonizers (Frankland

1998; Dickie et al. 2012). Hence, long-term monitoring is

essential to determine changes in the fungal community

during litter decomposition (Treseder et al. 2013). One-time

samplings of litter for their fungal community have also

been undertaken to answer various questions regarding their

ecology (McGuire et al. 2012; D’Souza and Bhat 2013; Osono

et al. 2013). In the present study we chose a one-time sam-

pling method. Although this would not reveal the extent of

contribution of different fungi to the complete decomposition

of the litter, it helped to minimize the influence of environ-

ment on litter fungal community and facilitated comparison

across tree species.
Materials and methods

Sample collection

Leaf litter samples of 12 tree species (belonging to eight fam-

ilies) from private lands located adjacent to the dry deciduous

forest (DD) of the Mudumalai Wildlife Sanctuary (Lat. 11�320

and 11�430 N, Long. 76� 220 and 76� 450 E), which receives

1 200 mm of rainfall per annum were studied (Table 1). These

were the most common tree species growing in this forest

(Suryanarayanan et al. 2011a). DD constitutes the largest
Table 1 e Leaf litter of tree species studied for the
presence of litter fungi

Tree species Family Code

Anogeissus latifolia Combretaceae AL

Cassia fistula Caesalpiniaceae CF

Cordia wallichii Boraginaceae CW

Lagerstroemia microcarpa Lythraceae LM

Lagerstroemia parviflora Lythraceae LP

Ougeinia oojeinensis Papilionaceae OO

Premna tomentosa Verbenaceae PT

Shorea roxburghii Dipterocarpaceae SR

Syzygium cumini Myrtaceae SC

Tectona grandis Verbenaceae TG

Terminalia bellerica Combretaceae TA

Vitexa ltissima Verbenaceae VA
expanse of Mudumalai Wildlife Sanctuary and experiences a

continuous dry period fromNov. to Apr. Leaves are completely

shed in Jan. and Feb. and new leaves are flushed by the end of

Apr (Murali and Sukumar 1993). For each tree species, 20

mature, hard, brown leaves-representing neither freshly

fallen nor in a state of advanced decay-from the floor of the

forest (O horizon) were collected during Mar.eApr. and pro-

cessed as follows.

Isolation and identification of litter fungi

The moist chamber technique (Cannon and Sutton 2004) was

used for isolating fungi from the leaf litter. Twenty fallen

leaves were collected from the litter layer for each tree species

(Table 1) and from each leaf five segments (approx. 0.5 cm2)

were cut from the lamina region. The one hundred tissue

segments thus obtained for each tree species were rinsed in

sterile water. From these 100 segments, 90 were randomly

selected and incubated in Petri dishes (9 cm dia) containing

three layers of filter papersmoistened with sterile water. Each

Petri dish had nine tissue segments and the Petri dishes were

sealed using Parafilm� and incubated in a light chamber with

a 12 hr light: 12 hr dark cycle at 26 � 1 �C (Suryanarayanan

1992) for 30 d. The light chamber had a bank of three four

foot Philips day light fluorescent lamps. The tissue segments

received about 2 200 lux of light through the Petri dish lid.

Three litter segments were observed under amicroscope daily

for the presence of fungal spores from 3 d of incubation

onwards up to 30 d. The leaf litter segment was comminuted

using sterile water and a scalpel, placed on a glass slide,

stained with lactophenol and observed under a bright field

microscope (�400, Nikon, Labophot 2) for the presence of

fungal spores.

Fungi were identified based on their sporemorphology and

spore development. Every time a particular fungus was

observed from a leaf segment, it was recorded as one isolate.

The isolated fungi were identified using standard taxonomic

keys (Ellis 1976; Subramanian 1971; Sutton 1980; Onions et al.

1981; Ellis and Ellis 1988; Nag Raj 1993; Hyde et al. 2000).

Fungi that could not be identified were given codes (DLF 001,

002, 003, etc.) based on the size, shape, septation, orna-

mentation and pigmentation of the spores. Spores exhibiting

similar morphology were grouped under one morphospecies

(Arnold et al. 2000).

Detection of extracellular enzyme production by litter fungi

The method of Rohrmann and Molitoris (1992) and

Kumaresan et al. (2002) were used for qualitative screening of

the fungi for the production of amylase, cellulase, laccase,

lipase, pectinase, pectate transeliminase, and protease

enzymes. The methods involved growing the fungus in an

agar medium amended with a suitable substrate and visually

detecting the loss of substrate or the formation of the product

due to enzyme action.

Statistical methods used

Percentage of Abundance (PA) (Van Ryckegem and Verbeken

2005) was given by:
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PA of a taxon A ¼
P

records of taxon A
P

records of all taxa
� 100

Percentage of Occurrence (PO) (Van Ryckegem and

Verbeken 2005) was given by:

POof a taxonA ina tree litter¼
P

recordsof taxon
No:of leaf segmentsobserved

�100

The contribution to a litter fungal assemblage by the dom-

inant fungi (DF) was calculated using the formula:

DF ina tree litter¼
P

recordsof dominant taxonA
P

recordsof all taxa
�100

Fisher’s awas used for calculating the species diversity. It is

calculated using the formula S ¼ a*ln(1 þ n/a), where S-

number of taxa, n-number of individuals and a-the Fisher’s

alpha. This index was chosen as it is less affected by the

abundance of common species (Magurran 2004). Biodiversity

Pro version 2 (The National History Museum and The Scottish

Association for Marine Science) and EstimateS software ver-

sion 9.1.0 (Robert K. Colwell, University of Connecticut) [http://

viceroy.eeb.uconn.edu/estimates] were the two statistical

programs used for deriving various ecological parameters.

Jaccard’s similarity index (JI) was calculated to compare the

qualitative similarity between any two leaf species:

JI ¼ c
ðaþ bþ cÞ � 100

where, a ¼ number of fungal species in a leaf species,

b ¼ number of fungal species in another leaf species,

c ¼ number of fungal species common for both leaf species.
Results

In a 30 d incubation in moist chamber, the number of litter

fungal species isolated from the litter segment of each tree

species varied from 49 in Lagerstroemia microcarpa to 78 in

Ougeinia oojeinensis and Vitex altissima; the number of isolates

of litter fungi varied from503 inTerminalia bellerica to 1 371 inO.

oojeinensis (Table 2). The maximum number of isolates was

recovered from the litter of O. oojeinensis. The species diversity
Table 2e Comparison of species diversity of litter fungi in
the leaf litter of 12 tree species. Data represent total of
30 d observation

Tree species No. of
isolates

No. of
species

Fisher’s a

Anogeissus latifolia 698 59 15.4

Cassia fistula 732 56 14.1

Cordia wallichii 1 141 69 16.2

Lagerstroemia microcarpa 656 49 12.3

Lagerstroemia parviflora 613 60 16.5

Ougeinia oojeinensis 1 371 78 17.9

Premna tomentosa 884 71 18.2

Shorea roxburghii 696 57 14.7

Syzygium cumini 611 54 14.3

Tectona grandis 979 73 18.3

Terminalia bellerica 503 37 9.21

Vitex altissima 1 054 78 19.5
of litter fungi was lowest for T. bellerica (Fisher’s a9.21) and

maximum for V. altissima (19.5) (Table 2). Most of the fungal

species isolated belonged to the Ascomycotina (the dominant

ones belonging to Helotiales, Hypocreales, Microascales,

Pleosporales and Xylariales) represented by both anamorphic

and teleomorphic forms. The sufficiency of sampling of fungi

which sporulated at the time of sampling was ascertained by

plotting species accumulation and unique species curves

(Fig 1A) as well as a singleton curve (Fig 1B) for the fungal

species isolated in all the litter samples. The influence of

sample sequence on the shape of the accumulation curve was

avoidedby randomizing thedata 100 timesusing the computer

software EstimateS for plotting the curve (Suryanarayanan

et al. 2011a) (Fig 1). A ‘J’ shaped curve was obtained when the

% abundance of the fungal species was plotted indicating that

the assemblage at the time of observation was dominated by

one or two fungal species only and the rest of the fungal spe-

cies were less abundant. A representation of this trend, which

was seen in the litter of all the tree species studied here, is

given in Fig 2. While different fungi dominated the fungal

assemblage in the litter of different tree species, a Pestalotiopsis

sp. dominated the assemblage in the litter of Cassia fistula, L.

microcarpa, Syzygium cumini, T. bellerica and V. altissima

(Table 3).

Its % occurrence and% dominance in the litter ranged from

58.9 to 97.8 and 7.1 to 17.5 respectively (Table 3). Furthermore,

in the litter of seven of the tree species (Anogeissus latifolia,

Cordia wallichii, L. parviflora, O. oojeinensis, Premna tomentosa,

Shorea roxburghii and Tectona grandis) where this fungus was

not dominant, its % occurrence was 50 and above. The %

abundance of fungi such as Cladosporium cladosporioides, Col-

letotrichum sp. 1, Corynespora cassiicola, Idriella lunata, Nigro-

spora oryzae, Periconia sp., Pestalotiopsis sp. and Spegazzinia

parkeri was relatively higher in the litter of many tree species.

To understand the litter community composition better,

the data accumulated from the 30 d observation for all the tree

species were split into three groups of 10 d each and analyzed

further. This revealed that the total number of species and

isolates as well as the species diversity recovered from the

decaying leaf samples increased initially and started to fall

later (Table 4). Pestalotiopsis sp. dominated the overall litter

assemblage throughout the 30 d incubation; Colletotrichum sp.

1 was co-dominant during the early period and Periconia sp.

was dominant during the later period. To discern any pattern

in the frequency of distribution of litter fungi, the data ranged

were further analysed by considering only those morpho-

species which appeared in the litter samples of six or more

tree species. This showed that fungi such as Alternaria alter-

nata, Arthrinium sp., Colletotrichum sp. 1, Lasiodiplodia theo-

bromae, Nectria sp., N. oryzae, Periconia sp., Pestalotiopsis sp.,

Phoma sp. andWiesneriomyces javanicus occurred in the litter of

all 12 tree species and were present throughout the study

period. Cercospora sp., C. cassiicola, Curvularia lunata, Drechslera

australiensis, Glomerella sp., and Sporidesmium sp. were also

very prevalent and could be recovered from the litter of 11 tree

species. Of the 47morphospecies (which appeared in the litter

of six or more plant species), 42 were isolated from V. altissima

while only 30 were isolated from the litter sample of S. rox-

burghii and T. bellerica. The presence of a few fungal species

such as Chaetomium sp., Periconia sp., and Zygosporium sp.

http://viceroy.eeb.uconn.edu/estimates
http://viceroy.eeb.uconn.edu/estimates


Fig 1 e (A) Species accumulation and number of unique species curves for litter fungi isolated from twelve different tree

species of dry deciduous forest. Data were randomized 100 times for plotting the graph. The uniques curve represents a

polynomial trend line. (B) Number of singletons for litter fungi isolated from twelve different tree species of dry deciduous

forest. The singletons curve represents a polynomial trend line.
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increasedwith incubation timewhile a reverse trendwas seen

for a few other species including Cercospora sp., C. clado-

spoioides, Colletotrichum spp., Corynespora sp., D. australiensis,

and Fusarium sp. A comparison of the rarefaction curves

showed that the litter of O. oojeinensis supported more fungal

species for a given number of isolates while that of T. bellerica

supported the least number of species (Fig 3). A Jaccard’s

similarity index showed that the overlap of fungal species

occurring on the leaf litter of the 12 tree species ranged from

25.11 % (between SR and AL) to 67.46 % (between SC and CF)

(Table 5).

Forty six fungi isolated from the different litters were

screened by agar plate assays for the production of extrac-

ellular enzymes. More than 80 % of them were positive for

lipase and cellulase. Pectinase was produced by 78 % of the

fungi tested; 65 % of them produced pectate transeliminase,

63 % produced protease enzymes and 59 % produced amylase
(Fig 4). A Phoma sp. isolated from the litter of Radermachera

xylocarpa and a Robillarda sp. from the litter of O. oojeinensis, R.

xylocarpa and T. grandis produced all the enzymes tested.

Pestalotiopsis sp. isolated form R. xylocarpa litter elaborated

all the enzymes except amylase.
Discussion

Plant biomass represents a complex mixture of rapidly

degradable and recalcitrant nutrient sources for the biomass

decomposing fungi. Hence, a succession of fungi is observed

during litter decay represented by those saprotrophic species

adapted to utilize the different types of nutrients present in it.

Each stage in the succession could alter the nutrient status

and the chemistry of the substratum leading to the creation of

a different niche which would then be colonized by another



Fig 2 e Percentage abundance of fungi in the litter of S. cumini after 30 d incubation.
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set of fungal species. This dynamic nature of decomposition

necessitates continuous and long-term monitoring of plant

litter to record the complete succession and species diversity

of litter fungi (Vo�r�ı�skova and Baldrian 2013). While long-term

studies are needed for understanding the dynamics of litter

decay and estimating the diversity of the fungi involved in the

process (Sayer 2006; Treseder et al. 2013), studying a given

successional phase is important as it reveals the key species

involved and their diversity in the sequential alteration of

biomass. It is with this aim that we studied the leaf litter of 12

tree species of the DD forest in the early stage of decom-

position. It should be stressed that the litter samples were

visually graded as in their early state of decomposition and

their exact stage of decay was not known; this and the fact

that the difference expected in the chemistry of the leaves of

the 12 different tree species could be the reason for the
Table 3 e Percentage of occurrence and % abundance of
dominant fungi in the leaf litter of tree species

Tree code Dominant
fungus

% Occurrence % Abundance

AL Idriella lunata 92.2 11.9

CF Pestalotiopsis sp. 71.1 8.7

CW Spegazzinia parkeri 91.1 7.2

LM Pestalotiopsis sp. 58.9 8.1

LP Subulispora sp. 67.8 10.0

OO Periconia sp. 94.4 6.2

PT Corynespora cassiicola 93.3 9.5

SR Helminthosporium sp. 74.4 9.6

SC Pestalotiopsis sp. 93.3 13.7

TG Nectria sp. 50.0 4.6

TB Pestalotiopsis sp. 97.8 17.5

VA Pestalotiopsis sp. 83.3 7.1
difference in the number of species contained in a given

number of fungal isolates as exemplified by the rarefaction

curves (Fig 3). For quantifying diversity, it is imperative that

the sampling method used is effective in capturing as many

species as possible. The flattening of the species accumulation

curve and the falling of the unique species curve (Fig 1A)

indicated that our sampling was adequate and nearly com-

plete at least for the fungi which could sporulate on these

substrata (Longino 2000; Henderson 2003; Suryanarayanan

et al. 2011a). Furthermore, a plot of the singletons also

showed that the appearance of singletons progressively

decreasedwith increase in sample size (Fig 1B); this could also

be taken as an indication that the asymptote of species

accumulation curve is nearing. It is likely that this might

change when a molecular approach is made to account even

for the non-sporulating forms. The difference in the number

of isolates and species diversity of the fungi observed on the

litter of different trees (Table 2, Fig 3) could be attributed to the

difference in the texture, ratio of lignin:cellulose and secon-

dary metabolites content in the litter (Berg and McClaugherty

2003; Vo�r�ı�skova et al. 2011; Talbot and Treseder 2012). A
Table 4 e Species diversity, number of isolates and
species, and dominant fungi in leaf litter of 12 tree
species after 10, 20 and 30 d of incubation

10 d 20 d 30 d

Total no. of isolates 3 638 3 900 2 400

Total no. of species 158 165 136

Fisher’s alpha (a) 33.7 34.9 31.3

Dominant species Pestalotiopsis

sp.

Pestalotiopsis

sp.

Pestalotiopsis

sp.

Co-dominant

species

Colletotrichum

sp. 1

Periconia sp. Periconia sp.
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phylogenetic factor may be affecting the occurrence of litter

fungi at this stage of decomposition since the Jaccard sim-

ilarity index was almost 40 for LP and LM in the same genus

and 55 % for PT and TG belonging to the same family (Table 5).

However, the overlap of species composition on all the litter

was high (25e67 %) showing that there were many generalists

capable of exploiting the different litter in this forest, thereby

suggesting the stronger role of environment in determining

the fungal assemblage on the litter (Table 5). Fungi such as C.

cladosporioides, I. lunata, Pestalotiopsis sp. and Xylaria sp., which

are reported to be abundant in the leaf litter of wet tropical

forests (Polishook et al. 1996; Santana et al. 2005), were also

dominant or commonly isolated in the litter we studied.
Fig 3 e Rarefaction curves for the expected number of species [En

dry tropical forest. Number in parenthesis indicated the numbe
Similarly, the species abundance distribution of the fungi also

followed the known pattern of a few abundant and many rare

species (Polishook et al. 1996) (Fig 2). In all litter types, fungi

belonging to the Ascomycota were predominant (Table 3).

Culture-based and molecular studies have confirmed that

ascomycetes invariably dominate the litter of most plants in

early stages of decay (Frankland 1998; Santamar�ıa and

Bayman 2005; Aneja et al. 2006; Jumpponen and Jones 2009;

Poll et al. 2010; Seephueak et al. 2010).

Extracellular enzymes of litter microbes directly determine

their community organization and litter composition

(Sinsabaugh et al. 2002). According to Sinsabaugh et al. (2002),

plant biomass degradation bymicrobes follows a successional
(S)] of litter fungi from leaf litter of 12 different tree hosts in

r of species expected to be present in 301 isolates of fungi.



Fig 3 e (continued)
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loop where the substratum selects the microbial community,

which elaborates extracellular enzymes that deconstruct and

modify the existing substratum, and thismodified substratum

then selects a suitable microbial community thus ensuing

microbial succession. Consistent with the observation that

cellulose decomposition ability is common among sapro-

trophic ascomycetes (Weber et al. 2011), we found that most of

the fungi tested produced cellulases (Fig 4). We also observed

that 50 % of the isolates screened for extracellular enzymes

produced laccases which play a role in lignin decomposition.

Although basidiomycetes are themajor decomposers of lignin

in the litter and appear at a later stage in the succession

(Osono 2007), some saprotrophic ascomycetes also produce

extracellular lignolytic enzymes thus contributing to lignin
decomposition (Liers et al. 2006). Although basidiomycetes

generally colonize the litter during relatively advanced stages

of decomposition, when lignin would be the major residual

carbon source (Frankland 1998), the absence of these fungi in

our study could be attributed to the following reasons as well.

It is possible that the small size of the litter fragments used

could have precluded these fungi (Lodge et al. 2008). A more

likely explanation is that this forest experiences a prolonged

seasonal dry period and the sampleswere collected during the

dry period; unlike in the wet tropical forests where basidio-

mycete colonization of even the newly fallen leaves through

pre-existing rhizomorphs and hyphal cords is favoured by

moisture, the moisture limitation in our forest site could have

prevented litter colonization by these fungi (Lodge et al. 2014).



Table 5 e Jaccard Similarity index for fungi isolated from the leaf litter of 12 different tree species

AL CF CW LM LP OO PT SR SC TG TB VA

AL 32.87 29.69 34.86 38.14 31.13 28.57 25.11 33.31 29.82 37.64 29.34

CF 36.63 43.52 48.77 29.96 46.78 45.52 67.46 43.37 46.15 44.46

CW 36.17 31.81 35.75 39.11 30.38 33.33 40.75 28.59 40.27

LM 39.56 38.48 37.53 32.25 39.78 39.27 37.10 40.12

LP 26.41 34.60 46.29 51.31 32.16 46.06 34.43

OO 36.36 26.80 29.06 44.68 26.89 42.23

PT 42.66 41.61 55.18 32.16 51.08

SR 45.60 34.51 31.36 39.09

SC 39.25 57.99 44.44

TG 41.57 59.22

TB 45.73

VA
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Generally, the early stage leaf litter is rapidly colonized by

many fungal species with no species dominating the assem-

blage (Seephueak et al. 2010). As the litter ages and is altered by

the action of these pioneer fungi, new species begin to colo-

nize the litter resulting in increased diversity (Vo�r�ı�skova and

Baldrian 2013). We also observed this trend as the diversity

of fungi increased on the 20th d compared to that on the 10th

d of incubation (Table 4). Being an in vitro study, however, this

is also likely due to the difference in the time required for the

different fungi to sporulate on the litter substratum.

It is increasingly recognized that molecular and next gen-

eration sequencing approaches provide more complete esti-

mates of litter fungal diversity than traditional culture-based

investigation such as the one used in the present study

(Vo�r�ı�skova and Baldrian 2013). However, a culture based study

could help in understanding the functional basis of fungal

presence in the litter as described below. Here, our results are

in consonance with that of Xu et al. (2013) who state that the

plant species as a factor does not influence greatly the com-

position of litter fungal community. In the present study, a

Pestalotiopsis sp. appeared to be amore successful litter fungus
Fig 4 e Percentage of litter fungi producing different
as it was (i) present in the litter in all tree species belonging to

taxonomically disparate families, (ii) dominant in the litter of

many of the tree species (Fig 2 and Table 3), and (iii) dominated

the overall fungal assemblage for the 30 d study (Table 4). This

ecological fitness of this fungus could be attributed to the

following. The DD forest is a seasonally dry tropical forest

experiencing prolonged dry periods and periodic forest fires

during the dry seasons (Mondal and Sukumar 2014).

Suryanarayanan et al. (2011b) reported that the conidia of a

Pestalotiopsis sp. occurring in the litter of these fire-prone for-

ests are heat tolerant and survive exposure to 105 �C for 5 hr.

Furthermore, this fungus utilizes furaldehydes, the most

abundant volatile compounds formed during biomass burning

(which are toxic to most fungi), as a source of carbon and also

produces cellulase enzyme (Govinda Rajulu et al. 2014). These

adaptations along with the ability of the genus to produce

many of the biomass destructuring enzymes (present study)

could ensure its dominant and constant presence in the litter

of different trees species [representing different resources

(Cornwell et al. 2008)]. Murali et al. (2007) reported that Pesta-

lotiopsis spp. survive as foliar endophytes in many tree species
extracellular enzymes (agar plate assay n [ 46).
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of the dry deciduous forest currently studied for the litter

fungal diversity. Earlier works have suggested that foliar

endophytes could persist in leaf litter and switch to a sapro-

trophic mode of life style and function as pioneer litter

decomposers (Kumaresan and Suryanarayanan 2002;

Korkama-Rajala et al. 2008; Vo�r�ı�skova and Baldrian 2013).

Notwithstanding the fact that amolecular approach is needed

to establish if the Pestalotiopsis species exhibiting all the above

traits and existing in these dry topical forests belong to one or

different species, it appears that, as a genus, Pestalotiopsis is

well adapted to exploit successfully the ecological niche as an

early/mid stage litter decomposer. This line of argument could

be extended to the more prevalent litter fungal genera

occurring in the litter of different tree species in the present

study such as Alternaria, Chaetomium, Drechslera and Fusarium,

Bartalinia and Curvularia as these fungi utilize furaldehydes as

carbon source (Govinda Rajulu et al. 2014); interestingly, the

last two fungi also produce thermotolerant spores

(Suryanarayanan et al. 2011b).

Our results suggest that in the relatively dry tropical for-

ests, environment plays a greater role compared to the tree

species in determining the assemblage of saprotrophic fungi

in the litter at least during the early stage of decomposition.

Circumstantial evidence suggests that fungi with specific

traits selected by the environment could evolve into general-

ists occupying both living tissues (endophytes) and dead tis-

sues (litter fungi) of a wide variety of plants thus depressing

the overall fungal diversity in these ecosystems (Govinda

Rajulu et al. 2014).
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