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ABSTRACT 

Endophytic fungi were isolate from leaves of Melia azedarach L. (Meliaceae), which is an exotic tree with a widespread distribution 
and often cultivated. In Brazil Melia azedarach L. widely used medicinal plant in Indian sub-continent, was Investigated for 
endophytic mycoflora. Single mycelium method was used to isolate endophytic fungi from surface sterilized of medicinal plant. 
Seven hundred twenty segments of leaves of Melia azedarach L., collected from “Botanical garden of University of Rajasthan during 
2009-2010 were processed for the presence of endophytic fungi. According to morphological charatersities, 3 fungal species of 
Aspergillus viz., Aspergillus flavus, Aspergillus niger, Aspergillus sp. and one species of  Nigrospora sp. were isolate and identified. 
Interestingly all the fungi were isolate only from leaves and overall colonization frequency from surface sterilized leaves was found 
to be 10.8% in response to plant samples. 
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INTRODUCTION  

Endophytic fungi, at the beginning were applied for any 
organism found within the plant. The term endophytic 
was revered to the diverse group of fungi which live 
asymptomatic within photosynthetic tissue of plant for 
the all or some part their life cycle1,2. Recent studies have 
shown that fungal endophytes are ubiquitous in plant 
species3,4. Endophytic fungi infect and inhabit primarily 
the aerial tissue of the host plant without causing 
detectable symptoms. The relationships between 
endophytes are thought to be symbiotic, such as those 
endophytes obtained nutrients and protection from the 
host but contribute to effective host defense mechanism 
against pathogens herbivores or abiotic stress5,6. Globally, 
there are at least one million species of endophytes in all 
plant parts7. One of the important roles of endophytic 
fungi is to initiate the biological degradation of dead or 
dying host plant which is necessary for nutrient recycling8. 
Endophytic fungi are reported from plants grow in various 
environmental including tropic9, temperate7, xerophytic10 
and aquatic environment11. Medicinal plants are reported 
to harbour endophytes12 which in turn provide protection 
to their host from infection agents and also provide 
adaptability to survive in adverse environmental 
condition. It is therefore important to determine the 
endophytic fungi diversity of medicinal plants .Recently 
the knowledge about endophyte biodiversity is becoming 
more apparent. Usually several to hundred of endophytes 
species can be isolated from a single plant13. 

Melia azedarach L. also known as chinaberry or pride of 
India. It is native to India and has long been recognized 
for its medicinal and insecticidal properties14. Although 
the fruits are poisonous part of the tree. They have been 
used traditionally for the treatment of a variety of 
diseases, especially dermatitis and rubella15. It has long 

ethno botanical history and extensive uses in traditional 
medicine. It is a deciduous tree, drought – resistant high 
and salt tolerance moderate. 

The present study was carried out to determine 
endophytic mycoflora in Melia azeadarch L. by simple 
morphological characters.  

Isolation of endophytic fungi from Melia azedarach L. 

Endophytic fungi were isolated from the Melia azeadrach 
L. leaves of the plants were sampled for the present 
investigation of endophytic fungal communities. 

Sampling 

Healthy (showing no visual disease) and mature plant 
were carefully chosen for sampling. Fresh mature leaves 
of Melia azedarach L. (meliaceae) were collected from a 
healthy plant grown in “Botanical garden” of University of 
Rajasthan. The plant material was brought to the 
laboratory in sterile bags and processed within a few 
hours after sampling. Fresh plant materials were used for 
isolation work to reduce the chance of contamination. 

Isolation of Entophytic Fungi 

The plants were rinsed gently in running water to remove 
dust and debris. After proper washing, leaves were 
selected for further processing under aseptic condition. 
Highly sterile condition was maintained for the isolation 
of endophytes. All the work was performed in the laminar 
air flow (Shivam Institute, New Delhi. Modal No. HLF-3). 
Sterile glassware (Conical Flask) and mechanical things 
such as scissor, forceps, scalpel, and blades were used in 
all experiment. Leaves were cut into 3-4 mm in diameter 
and 0.5-1.0 cm in length with and without midrib. 

The isolation of endophytic fungi was done according to 
the method described by Petrini (1986) 1. 
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The surface sterilization was done by sodium hypochlorite 
(Naocl) and 75% ethanol. The time of treatment and 
concentration of sodium hypochloride was changed 
according to the type of tissue (E.g. Higher concentration 
was used for root samples). The concentration of NaOCl 
was used 1-13% and time of sterilization was 3-10 
minutes. Each set of plant material was treated with 75% 
ethanol for 30 seconds. Later the segments were rinsed 
three times with sterile distilled water. The plant pieces 
were blotted on sterile blotting paper. The efficiency of 
surface sterilization procedure was ascertained for every 
segment of tissue following the imprint method16. In each 
Petri plats 5-6 segments were placed on potato dextrose 
agar (PDA) supplemented with penicillium- G (a) 100 
units/ml and streptomycin (a) 100 micro/ ml 
concentration. The dishes were sealed with Para film and 
incubated at 27°C for 4-6 weeks in culture chamber. 
When liquid medium was used, single segment was 
inoculated in each test tube. Most of the fungal growth 
was initiated within two weeks of inoculation. The 
incubation period for each fungus recorded was almost 
similar for the same species. The day of first visual growth 
was observed from plating date was considered as an 
incubation period for growth. Isolation from the master 
plates was done by the transfer of hyphal tips to fresh 
Potato Dextrose Agar (PDA) plates without addition of 
antibiotics to obtained pure culture for identification 
endophytes isolates were identified on the basis of 

culture characteristics morphology of fruiting body and 
spores. 

Calculation of colonizing frequency 

Colonization frequency (CF) was calculated as described 
by Suryanarayanan, et al., (2003). Briefly, proper time of 
incubation was given for colonizing frequency counting. 
Colonization frequency (%) of an endophyte species was 
equal to the number of segments colonized by a single 
endophyte divided by the total number of segments 
observed x 100. 

 

RESULTS                                                                                                                                

Seven hundred twenty (720 leaf samples) segments of 
Melia azedarach were processed for the isolation of 
endophytic fungi three species from Aspergillus’s and one 
species of Nigrospora were isolate (Table 1). All the 
isolates fungi from healthy tissue of Melia azedarach 
were belong to the class hypomycetes. Preliminary results 
shows only two genera of fungi produced only sterile 
mycelium. The most common genera found were 
Aspergillus’s in initial stages of investigation. Both fungal 
genera are cosmopolitan in nature and usually epiphytic, 
but may also occur endophytically24. 

 
Table 1: Name and colonizing frequency of Endophytic fungi isolate from Melia azedarach. 

S. No. Fungi Class - Hypomycetes Isolate from % Frequency of colonization Number of isolates 
1. Aspergillus’s flavus leaves 6.6% 2 
2. Aspergillus’s niger leaves 13.3% 3 
3. Aspergillus’s spp. leaves 16.6% 1 
4. Nigrospora spp. leaves 3.3% 1 

 
DESCRIPTION OF ENDOPHYTIC FUNGI: Morphological description of isolate endophytic fungi from Melia azedarach (L.). 
Plant 
organ Taxon Fungi Morphological description 

Leaves  hyphomycetes Aspergillus’s 
flavus 

Colonies: light greenish-yellow    
Reverse side colonies: primary stage -yellowish, mature stage- brownish. 
Conidiophores arose from submerged hyphae. 
Conidiophores walls: pitted, rough and uncolored.   Conidial head: hemispherical 
Conidia: pyrifrom and globose. 
Conidia size:3-4 

Leaves hyphomycetes Aspergillus’s 
niger 

Colonies: carbon black submerged mycelia.     
Conidiophores walls: smooth with thick and uncolored.                                                           
Conidial head: fuscous black, globose.   
Conidial chain was present over the entire surface of vesicles. 
Conidia: rough and globose. 
Conidia size:3-4 

Leaves 
 
 

hyphomycetes Aspergillus’s 
sp. 

Colonies: hairy-powdery.  Reverse side colonies: brown red. 
Conidiophores: slightly granular and colorless. 
Conidial head: blue green radiate, uniseriate.   
Conidia: smooth globose or subglobose. 

Leaves hyphomycetes Nigrospora sp. Colonies: white initially and then becomes grey with black areas and turns to black 
eventually from both frin and reverse.                                      Conidiophores: septate 
hyaline hypha, hyaline and slightly pigmented. 
Conidia: visualized. Conidia: black, solitary, unicellular.                                                           
Conidia size: 14-20 micros in diameter. 
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DISCUSSION  

Endophytic microorganism especially fungi established a 
symbiotic relationship with plants while living inside the 
plant and synthesize metabolites that often helps their 
host to survive and adapt in adverse environment17. 

Fungi have been widely investigated as a source of 
bioactive compounds. An excellent example of this is the 
anticancer drug, taxal, which had been previously 
suppared to occur only in the plants12. 

Endophytic fungi from medicinal plants can therefore be 
used for the development of drugs. Endophytic flora, 
both numbers and types, differ in their host and depends 
on host geographical position18,19. 

Melia azedarach is a well known medicinal plant and 
different part of tree, such as the bark and the leaves 
were used in folk medicine20. Where the tree leaf juice is 
anthlmintic, antilithic and diuretic. The root is highly 
effective against ringworm and parasitic and skin 
diseases21. The medicinal properties of the plant could be 
attributed to their endophytic fungi. Therefore, the 
present work was initiated to find out endophytic flora 
associated with in this widely used medicinal plant.  

A study of endophytic biodiversity of the temporal 
variation in Plumeria rubra leaves was conducted by the 
T.S. Suryanarayanan and S. Thennarasan (2004)22. They 
reported temporal pattern of endophytic infection in 

leaves of Plumeria rubra and isolate harbor fungal species 
in this plant throughout the year. The result shows fungal 
diversity was in September 2.6 and in October 2.66.  

In the preliminary study shows 2 different genera with 
Aspergillus’s (6.6%, 13.3%, 16.6%) and Nigrospora (3.3%) 
colonization frequency were isolate from Melia 
azedarach. This is slightly less than the above cited report 
by (T.S. Suryanarayanan & S.Thennarasan, 2004)22.  
During the present study, mainly Aspergillus’s sp. and 
Nigrospora sp. were isolate as endophytic fungi in Melia 
azedarach. All the isolate species of this plant belong to 
hyphomycetes class. Hypomycetes fungi were largely 
prevalent and showed the resistance too many 
pathogens. The genera Aspergillus’s found most conman 
in this plant.    There were the dominant genera or 
endophytic fungi found in this study. Similar to the 
findings reported previously in Calotropis Procera and 
Withania Somnifera23. 

Attempts have also been made to isolate pharmaceutical 
substances from plants and their endophytic fungi, as 
endophytes are considered to be a rich source of novel 
compounds12. Studies were also carried out on 
endophytic fungi to screen them for antibiotic, antiviral 
and anticancer, antioxidants, insecticidal and 
immunomodulatory compounds13. The endophytic fungi 
isolate from Melia azedarach will also be investigated for 
potential bioactive compounds, in future studies.     
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