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Total 85 endophytic fungi of 10 genera were isolated from 200 segments of fresh 
Azadirachta indica leaves collected from Panchmarhi biosphere reserve. The endophytic 
fungi recovered belong to hyphomycetes (68.2%), coelomycetes (19.99%), ascomycetes 
and sterile mycelium (5.88%) each. The most dominant endophytes observed were 
Trichoderma (21.17%), Pestalotiopsis spp. (16.47%) and Penicillium (15.29%). 
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Introduction 

Azadirachta indica A. Juss. (syn. Melia indica Brandis; 
Melia azadirachta Linn.) is an indigenous medicinal plant in 
India and Africa, commonly known as Neem (Hindi) and Indian 
lilac (English). Neem is an evergreen tree growing in tropical to 
subtropical regions, semiarid to wet tropical regions, and from 
sea level to about 700m elevation, belongs to the family 
Meliaceae (order Rutales) [1]. It is widely used in Indian 
traditional medicine for various restorative purposes as well as 
the source of agrochemicals for many centuries. Based on the 
recent claims that the metabolites secreted from the 
endophytes recovered from medicinal plants play a key role as 
therapeutics, extracts has been scientifically investigated from 
the past two decades for anti-microbial, antipyretic anti-
inflammatory effects and against malaria and cancer [2,3].  

 Endophytes are microbes that colonize the living internal 
tissues of plants without causing any immediate overt negative 
effects [4]. Fungal endophytes reside within the living tissues of 
higher plants without producing any apparent symptoms 
[5]. Although abundant, the extent of their contribution to fungal 
biodiversity remains unclear. Endophytic fungi had been 
previously isolated from leaves, stems and roots of a wide 
variety of plants in the temperate regions[6-8]. Where as, 
endophytic fungi are poorly known, especially in the tropics; 
therefore the current estimate of fungal species is probably 
conservative. Panchmarhi area was designated as Biosphere 
Reserve (BR) by Government of India vide notification no. J-
220116/17/94-BR in March 1999. Panchmarhi BR lies in 
between latitude 22º 11’ to 22º 56’ N and 77º 47’ to 78º 52’ E 
longitude and falls under tropic region. It has a rich microbial 
diversity as of different climatic factors at various altitudes 
giving rise to well-off and luxuriant vegetation which is amongst 
the richest in Central India. The occurrence of biodiversity 
makes the area unique and the association of endophytic fungi 
with tropical plant species of this region has not yet been 

explored[9]. Endophytes are constantly exposed to intergeneric-
genetic exchange with the host plant. The practical 
applications of these endophytes are manifold; potent 
anticancer agent, taxol from Pestalotiopsis microspora, an 
endophyte of the yew tree (Taxus brevifolia) and anti-microbial 
agent Altersolanol A from Phoma sp. isolated from Taxus 
wallichinia  suggests the potential of endophytes as a source of 
useful metabolites [10,11], as biocontrol agents in plant 
protection, sources of novel metabolites for  therapeutics and 
as model systems for studying the host parasite interactions in 
natural ecosystems [12-14]. Therefore, the current study was 
carried out to isolate and identify fungal endophytes from leaf 
tissues of Neem (Azadirachta indica A. Juss) from Panchmarhi 
biosphere reserve.  

Materials and Methods 
 Leaf samples of Neem (Azadirachta indica A. Juss) were 

collected from the area of Panchmarhi Biosphere Reserve, during 
the monsoon of 2010 (July to September). The samples were 
placed in labeled sterile polyethylene bags and transported in ice 
box to the laboratory and placed in a refrigerator at 4°C. All 
samples were processed within 24 hours of collection. The 
collected leaves were washed thoroughly in running water 
and air dried. Leaf samples were first immersed in 70% ethanol 
(v/v) for 1 min followed by second immersion in sodium 
hypochlorite (3.5 % v/v) for 3 min. The samples were rinsed 
three times in sterile distilled water and dried on sterile 
blotters under laminar airflow to ensure complete drying. 200 
segments from leaf samples of 5x5 mm size were excised with 
the help of a sterile s ca l p e l  and the inner tissues are 
carefully placed on water agar plates. After several days of 
incubation, hyphal tips of the fungi are removed and 
transferred to Potato Dextrose Agar (PDA) supplemented 
with streptomycin (100 mg/l) to suppress bacterial growth. The 
efficacy of sterilization was confirmed by pressing the 
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sterilized leaf on to the surface of PDA medium. The 
absence of growth of any fungi on the medium confirms 
that the sterilization procedure was effective in removing the 
exogenous fungi [15,16]. The plates were incubated at 25°C ± 
1 with 12 hours light and dark cycles for up to 6 weeks [17,18]. 
Periodically the colonies were examined and each colony 
that emerged was transferred to antibiotic-free Potato 
Dextrose Agar medium (PDA) for identification.  Endophytic 

isolates were identified on the basis of culture 
characteristics, morphology of fruiting body and spores. 

 The percent frequency of occurrence was calculated as 
the number of leaf segments colonized by a specific fungus 
divided by total number of segments plated x 100 and 
dominant endophytes were calculated as percentage colony 
frequency divided by sum of percentage of colony frequency of 
all endophytes x 100 [19,20]. 
Results and Discussion

 
Table 1: Endophytic fungi isolated from leaf of Neem (Azadirachta indica) 

Endophytic Fungi 
  

No. of 
Endophytes 

Colonization Frequency* (%) Dominance  
(%) 

Ascomycetes    

    Chaetomium globosum  5 2.5 5.88 
Coelomycetes    
    Pestalotiopsis spp.  14 7.0 16.47 
    Phoma sp.  3 1.5 3.52 
Hyphomycetes    
    Aspergillus flavus  9 4.5 10.58 
    Aspergillus niger  8 4 9.41 
    Alternaria alternata (Fr.) Keissl. 6 3.0 7.05 
    Fusarium spp. 4 2.0 4.70 
    Penicillium spp.  13 6.5 15.29 
    Trichoderma spp.  18 9 21.17 
Sterile mycelia 5 2.5 5.88 
Total No. of isolates 
 

85 42.5%  

* Based on 200 segments for frequency analysis. 
 
 A total of 85 endophytic fungi were isolated from the leaf 

tissue of A. indica belonging to 10 genera. The colonization 
frequency was calculated 42.5% (Table 1). The fungal 
composition included 68.2% of hyphomycetes, 19.99% of 
coelomycetes, 5.88% each of ascomycetes and sterile 
mycelia. In the tropics, only a few studies have been carried 
out on endophytes of tree species [21]. In the previous 
endophytic fungi as Fusarium spp. and some sterile fungi had 
been recorded in the leaves of A. indica, and effect on 
endophyte assemblages and colonization by leaf tissue type, 
site and seasonality was shown [22]. We have recovered 
endophytic genera like Alternaria spp., Fusarium spp., Phoma 
sp. which are reported as endophytes. In this study 
Trichoderma, Pestalotiopsis spp. and Penicillium were the 
most dominant endophytes. Pestalotiopsis spp. obtained as 
endophytes in the Himalayan yew (Taxus wallichiana) produce 
taxol, an important chemotherapeutic drug used in the 
treatment of breast and ovarian cancers [23]. Penicillium spp. 
had been found to produce significant antibiotics, which 
deteriorate or exterminate bacteria and other organisms 
causing disease. But, the occurrence of endophytes seems to 
be influenced by environment and type of host tissue and is 
mainly influenced by seasonal variation [6,24]. Currently, we 
are pursuing fermentation of the endophytes recovered to 
obtain the secondary metabolites to facilitate screening against 
therapeutic targets.  
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