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ABSTRACT

Endophytic fungi are known to possess novel compounds with bioactivity and have a large biodiversity. They are found in

almost all plant species. In the present study, an attempt has been made to isolate and screen Ocimum sanctum Linn. leaves

collected from Ratapani Reserve, Bhopal and adjoining areas for endophytic fungi aseptically in PDA media. Results

showed the biodiversity of endophytic fungi living in symbiotic relation with Ocimum sanctum. A total of 61 isolates were
obtained which had hyphomycetes (78.68%) and ascomycetes (14.75%).
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1. INTRODUCTION

Over the years, nature has been playing a key role in
biodiversity. They are inspiring source for researchers
due to their enormous structural diversity and
complexity [1]. The endophytes evolved when the higher
plants first appeared on earth, about a hundred million
years ago. To prove this, the fossilized tissues of plants
and leaves associated with microbes have been
deciphered [2]. Endophytes are those microorganisms
that inhabit at interior of plants especially leaves, stems,
roots shows no apparent harm to host [3]. The
endophytes which most often have been isolated are fungi
[4]. Approximately 1.5 million fungal species exist [5] of
which about 100,000 have been described. There is
evidence to suggest that endophytes protect plants
against diseases [6] and increase their fitness by enhancing
their tolerance to abiotic stress [7, 8]. Only few plants
have been investigated for endophytic biodiversity and
their  potential to produce bioactive secondary
metabolites. Currently, endophytes are viewed as an
outstanding source of bioactive natural products because
many of them occupy unique biological niches growing in
unusual environments.

Ratapani Reserve, Bhopal and adjoining forests have rich
microbial diversity. The climatic conditions provide
suitable moistured environment for growth of
endophytic fungi. The occurrence of sub-tropical forest
also makes the area unique [9, 10]. Endophytic fungi

biodiversity mostly obtained in such climate produces
active metabolites [11].

Ocimum sanctum L. (Tulsi) has been used in traditional
systems of medicine for curing various ailments due to its
therapeutic potential and widespread occurrence. It has
medicinal value for various diseases i.e., dysentery, fever
and haemorrhage etc. It is widely used in Indian herbals
and most promising in treatment of bronchitis and
possesses antimicrobial activity [12, 13]. Thus, the study
was conducted to identify the diversity and occurrence
pattern of fungal endophytes in O. sanctum leaves.

2. MATERIAL AND METHODS

2.1. Plant Sample collection

Collection of O. sanctum leaves was done from Ratapani
Reserve, Bhopal and adjoining areas. Samples were
mobbed, sealed in sterile plastic bags after surface
cleaning with ethanol; transported in ice, and stored at
4°C. Leaves were processed within 24 hours of
collection.

2.2. Isolation of Endophytic fungi

The collected leaves were washed thoroughly in running
water, air dried, immersed in ethanol (70% v/v) and
then in sodium hypochlorite (3.5 % v/v) for 3 min. Leaf
surface was sterilized with 0.01% mercuric chloride
solution and washed thoroughly with sterile distilled
water to remove contaminants / epiphytes and dried on
sterile blotters under laminar airflow to ensure complete
drying [9, 14]. From leaves samples, 200 segments were
excised into small pieces approximately 0.5cm x 0.5cm
in size with the help of a sterilized scalpel and the inner
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tissues were placed on potato dextrose agar (PDA) media
supplemented with streptomycin (100 mg/It) to inhibit
bacterial growth [10]. The efficacy of sterilization was
confirmed through control plate method [14]. The plates
were incubated at 252 1°C with 12 h light and dark cycle
for 2-3 weeks. Periodically the colonies were examined
and each colony that emerged was transferred to
antibiotic free PDA media and incubated at room
temperature for 10-15 days [15, 16]. Each fungal culture
was checked and identified for purity and transferred to
agar slants using hyphal tip and single spore isolation

method [17-19].

2.3. Identification on basis of cultural and
morphological characteristics
Morphological identification was based on fungal culture
colony/hyphae, characteristics of spores and repro-
ductive structures if the features were discernible [2, 20,
21]. From an actively growing culture, the hyphae were
picked with sterile loop and transferred to 95% ethanol
on the sterile glass slide. Then, one drop of lactophenol
cotton blue stain was added and cover slip placed
immediately on evaporation of ethanol, avoiding air
bubble and observed under microscope [22]. Those
endophytic fungi which did not sporulate even after 30

days of incubation were grouped as sterile mycelia
according to their cultural characteristics [19, 23].

2.4. Analysis

The percent frequency of occurrence or colonization
frequency (CF) of endophytic fungi was calculated as the
number of leaf segments colonized by a specific fungus
divided by total number of segments plated x 100.
Dominant  endophytic fungi were calculated as
percentage colony frequency divided by sum of
percentage of colony frequency of all endophytes x 100
[24, 25].

3. RESULTS AND DISCUSSION

Total 61 isolates were obtained from O. sanctum leaves
samples. Out of the 05 genera recovered, 03 genera
belonged to hyphomycetes (78.68%) in which fusarium
moniliforme (44.26%) showed maximum dominance
with minimum of Alternaria alternata (9.83%). While,
ascomycetes showed Melanospora fusispora (14.75%) and
coelomycetes was absent (table 1).

Chowdhary and Kaushik, (2015) reported alternaria
alternata and Fusarium sp- dominance in Ocimum sanctum
[13]. Ocimum sanctum, Ocimum bacilicum and Leucas aspera
were screened to study endophytic diversity of the
plants showed 103 fungal endophytes belonging to

fourteen genera [26].

Table 1: Biodiversity of endophytic fungi in Ocimum sanctum

Endophytic fungi No. of endophytes Colonization frequency (%) Dominance (%) Total (%)
Ascomycetes
Melanospora fusispora 9 4.5 14.75 14.75
Coelomycetes
No Isolates - - - 0.0
Hyphomycetes
Fusarium moniliforme 27 13.5 44.26
Cladosporium cladosporioides 15 7.5 24.59 78.68
Alternaria alternata 6 3 9.83
Sterile mycelia 4 2 6.55 6.55
Total No. of isolates 61 30.5

4. CONCLUSION

It was observed that the hyphomycetes dominated
during the monsoon and post monsoon time in leaves
of the Ocimum sanctum at Ratapani Reserve, Bhopal.
The presence of ascomycetes was suppressed by
Hyphomycetes, moreover coelomycetes was com-
pletely inhibited. These fungi survive accordingly due
to the presence of different compound which provide
them stability and helps to maintain symbiotic relation

and afford protection to the host plant.
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