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ABSTRACT: Atotal 75 plant samples of Azadirachta indica A. Juss. Viz., leaf, stem and root were
collected from different region of Jabalpur district of Madhya Pradesh state for isolation and
identification of endophytic fungi. A total 11 different species of endophytic fungi were recorded.
A maximum frequency Aspergillus flavus showed the highest colonizing frequency (36.36%)
followed by Alternaria alternata (28.57%), Penicillium (28.00%), Aspergillus niger (24.00%),
Aspergillus oryzae (23.80%), Fusarium spp. (20.00%) Aspergillus fumigatus (18.75%)
Cladosporium cladosporioides (15.78%) Phoma spp. (13.63%) Chaetomium globosum (13.33%)
and Colletotrichum spp. (13.33%) respectively.
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1. INTRODUCTION
Azadirachta indica A. Juss belong to the family (Meliaceae) having its origin from south East Asia

now has worldwide presence. It is native to India and significantly contributes to the forest cover of
the northern areas. All parts of this plant show an array of negative effects on insects including
ovipositor deterrent, antifeedant, and other inhibitory activities [1, 8]. The word endophyte means
“in the plant” (endo-within, phyton-plant) [27]. Plants may provide as a reservoir of large numbers
of microorganisms known as endophytes. Endophytes are microorganisms (mostly fungi and

bacteria) that inhabit plant hosts for all or part of their life cycle. They colonize the internal plant
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tissues beneath the epidermal cell layers without causing much disturbance in their host plants

natural system and machinery, living within the intercellular spaces of the tissues and its seems that
they may penetrate the living cells [32]. More than 100 compounds have been isolated from various
parts of the neem tree [3, 26] and most of the active principles (Limonoids) belong to the group of
tetranortriterpinoids especially ‘Azadirachtin’ and its analogs [5]. The people of India have known
the useful properties of neem since time immemorial, and only recently have other people in more
developed countries realized the value and importance of this tree to human activity [23]. For
instance, various researchers have studied the medicinal properties of Azadirachta indica including
its antipyretic effects [15,7], antimalarial effects [32,21], anti-tumor effects [4], anti-ulcer effects
[18], anti-diabetic effects [25], anti-fertility effects [29], CNS effects [28], and cardiovascular
effects [34]. Preliminary investigations of leaves and bark of neem [19, 26] cited the fact that living
tissues of neem can successfully harbor endophytic fungi. Several reports in the recent years show
that the endophytic fungi from this host produce several bioactive compounds [38, 11, 6, 37].
Approximately endophytes are microorganisms that are present inside in living tissue of various
plant parts (root, stem, leaf etc.) establishing mutual relationship without apparently any symptom
of diseases. [22, 30]. These endophytes protect their hosts from infectious agents and adverse
conditions by secreting bioactive secondary metabolites [2, 31, 13]. The endophytic fungi play a
vital roles in physiological and ecological in their host life. Recent investigation have been
intensified by the potentialities of endophytic fungal strains in production of bioactive metabolites
like taxol, pestaloside, torreyanic acid and enzymes [12, 35, 20]. Endophytic fungi are a good source
of antibiotics, anticancer agents and biological control agents. Endophytic fungi are also capable to
produce antimicrobial metabolites. The production of Hypericin (C3°H*0?®), a naphthodianthrone
derivative and Emodin (C™HX 0% believed to be the main forerunner of hypericin, by the
endophytic fungus isolated from an Indian medicinal plant [2]. A compound polyketide citrinin
produced by endophytic fungus Penicillium janthinellum from fruits of Melia azedarach, presented
antibacterial activity against Leishmania sp. [4]. Medicinal plants are known to harbor endophytic
fungi that are believed to be associated with the production of pharmaceutical commodities. [39].
Therefore, it is important to survey endophytic mycoflora in the medicinal plants. The present study
was carried out to isolate, identify of endophytic fungi which are isolated from different parts of
Azadirachta indica A. Juss (Neem).

2. MATERIALS AND METHODS

In the present study endophytic fungal species were isolated from different parts of the medicinal
plant Azadirachta indica A. Juss. commonly called neem were collected from different regions of
Jabalpur, Madhya Pradesh (India). Healthy and mature plant parts were carefully chosen for
sampling. The plant parts were brought to the laboratory in sterilized polythene bags and processed
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Isolation of Endophytic fungi

Isolation of endophytic fungi from different parts of Azadirachta indica A. Juss. was done according
to the method described by [17, 30]. First the plant parts material was rinsed in tap water to remove
the dust and debris then cut into the small pieces by a sterilized blade under aseptic conditions. Each
sample was surface sterilized by 70% ethanol for 1 minute and after that plant parts were immersed
in sodium hypochlorite (NaOCI) solution for 30 seconds to 1 minute. The plant samples were rinsed
in sterile distilled water for 1 minute and then allowed to surface dry on filter paper. After proper
drying 4 pieces of plant parts were inoculated in PDA plate supplemented with antibiotic
(Tetracycline) and incubated at 28 +1°C for 5 to 7 days. Pure colonies were transferred on PDA
slant. The fungal strains in the pure culture were preserved on potato dextrose agar (PDA) slant at
4 to 5°C with proper labeling and were subcultured from time to time. The microscopic observation
of Endophytic fungi was carried out by using cotton blue staining technique [14]. The rate of
colonization percentage of endophytes was calculated by following formula.

Rate of colonization (%) = Number of segments colonized by single fungus x 100
Total number of segment observed

3. RESULTS AND DISCUSSION

Table 1: List of endophytic fungi isolated from different parts of Azadirachta indica A. Juss.

S. No. | Plant parts Name of endophytic fungi Class

1 Leaf Aspergillus fumigatus Hyphomycetes
2 Leaf Aspergillus oryzae Hyphomycetes
3 Stem Aspergillus niger Ascomycetes
4 Stem Fusarium semitectum Hyphomycetes
5 Leaf Cladosporium cladosporioides Hyphomycetes
6 Root Phoma sp. Hyphomycetes
7 Leaf Alternaria alternata Hyphomycetes
8 Root Chaetomium globosum Ascomycetes
9 Root Penicillium Hyphomycetes
10 Leaf Colletotrichum sp. Coelomycetes
11 Root Aspergillus flavus Hyphomycetes
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Table 2: Colonizing frequency (%) of Endophytic fungi isolate from different parts of
Azadirachta indica A. Juss.

S. Name of Endophytic Fungi | Isolate from % Frequency of | No. of isolates
No. colonization

1 Aspergillus flavus Root 36.36% 4
2 Alternaria alternata Leaf 28.57% 6
3 Penicillium Root 28.00% 7
4 Aspergillus niger Stem 24.00% 6
5 Aspergillus oryzae Leaf 23.80% 5
6 Fusarium spp. Stem 20.00% 4
7 Aspergillus fumigatus Leaf 18.75% 3
8 Cladosporium Leaf 15.78% 3

cladosporioides

9 Phoma spp. Root 13.63% 3
10 Chaetomium globosum Root 13.33% 2
11 Colletotrichum sp. Leaf 13.33% 2

W Aspergillusflavus Root

B Alternariaalternata Leaf

W Penicillium Root

W Aspergillusniger Stem

W Aspergillusoryzas Leaf

B Fusarium sp. Stem

Aspergillusfumigate s Leaf

Figure 1: Percentage of endophytic fungi isolated from different parts of
Azadirachta indica A. Juss.
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Figure 2: Colonizing Frequency (%) of endophytic Fungi isolated from from different parts
of Azadirachta indica A. Juss.
Figure: (a) Isolation of endophytic fungi, (b and c) Pure fungal isolates,

(d) Preservation of pure fungal isolates

Fig.(c) pure cultures of endophytes  Fig.(d) Preservation of pure fungal isolate.
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It was observed that more endophytic fungi were isolated from stem (22.22%) as compared to root

(21.91%) and leaves (20.65). During this study a total 11 different endophytic fungi were found.

Among these Aspergillus flavus showed the highest colonizing frequency (36.36%) followed by

Alternaria alternata (28.57%), Penicillium (28.00%) ,Aspergillus niger (24.00%), Aspergillus

oryzae (23.80%), Fusarium sp. (20.00%) Aspergillus fumigatus (18.75%) Cladosporium

cladosporioides (15.78%) Phoma sp. (13.63%) Chaetomium globosum (13.33%) and

Colletotrichum sp.

4. CONCLUSION

There is a symbiotic relationship between endophytic fungi and host plants. Plants provide nutrition and

shelter to endophytes and in returns endophytic fungi excrete functional products and increase their

resistance to different stresses. Therefore, endophytic fungi, producer of a wide array of secondary

bioactive metabolites with their peculiar potential compounds, namely, melanin, antimicrobials,

antioxidant, anti-inflammatory, insecticides, nematicides, etc. These bioactive compounds have arrange

of potential to combat etiologic agents of plants and animals disease.
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