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ABSTRACT  

The present research papers deals with the investigations carried out on distribution and diversity of endophytic 

fungi associated with Calotropis gigantea (L.) R. Br, a medicinal plant. Diversity and distribution were assessed in 

terms of colonization frequency (CF), endophytic infection rates (EIR) and relative percentage occurrence (RPO). A 

total of 42 fungal species representing 27 genera were isolated. These fungi belonged to hyphomycetes, 

coelomycetes, aganomycetes and mycelia sterilia. Stems were colonized by more number of fungi followed by 

leaves. Penicillium and Aspergillus species dominated in all parts of the plant. Highest endophytic infection rate 

was recorded in fruits followed by roots.  Relative percentage of occurrence was found to be highest for 

hyphomycetes followed by coelomycetes and mycelia sterilia. Stem and leaves have shown more RPO for all 

endophytic fungi. The wide distribution of different endophytic fungal flora with C.gigantea reflects its role in 

ecophysiology of the host. It is concluded that these endophytes may contribute atleast to some medicinal 

properties attributed to the host. 
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Introduction  

Calotropis gigantea (L.) R.Br.(Family: Apocyanaceae) 

commonly known as milkweed or swallow wort is 

widely distributed in tropics and sub tropics and rare in 

cold countries. It is a moderate evergreen shrub found 

more or less throughout India in warm dry places. The 

plant secrets a poisonous milky latex. Since ancient 

times, it is recognized as a medicinal plant [1, 2] with 

unique properties. Traditionally, Calotropis is used 

alone or in combination with other medicinal [3] to treat 

common diseases such as fevers, rheumatism, 

indigestion, cough, cold, eczema, asthma, elephantiasis, 

nausea, vomiting and diarrhea [4]. Virtually, every part 

of the plant was proved to possess medicinal properties. 

The plant is also a source of reputed Homeopathic drug 

[5]. Phytochemical analysis of latex revealed the 

presence of cardiac glycosides, calotropin, uscharin, 

calotoxin, calactin, uscharidin and gigantin. Latex also 

contains the protease calotropin DI and DII and 

calotropin F1, F2 and some poisonous constituents. 

The biological diversity of fungal endophytes is 

enormous especially in tropical countries. Not only 

species diversity but also with intra species diversity, i.e. 

genotype diversity, with in small volumes of plant 

tissues can be high [6]. Fungal endophytes confer many 

ecophysiological benefits to the host plant [7] and are 

rich source of novel organic compounds with wide 

biological activities [8]. They have proved to be 

potential source for novel drugs [9].  

The study of medicinal plants along with their fungal 

endophytes may yield valuable information on the 

existence of medicinally important chemical 

constituents and their biological activities. Against this 

backdrop, investigations were carried to isolate and 

study the fungal endophytes of Calotropis gigantea. 
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Material and Methods  

Locality of collection  

A total of 250 samples of Calotropis gigantea plant parts 

were collected from different ecological locations of 

Telangana state, India (Warangal, Khammam, 

Karimnagar, Nalagonda, Hyderabad and Rangareddy) in 

different seasons. Healthy and 5 to 10 years old mature 

Calotropis gigantea plant parts were carefully chosen 

for sampling. 

Isolation of fungal endophytes 

Different parts of the plant, Calotropis gigantea such as 

root, stem, leaves, flower and fruits were collected from 

the plant growing in different edaphic and 

environmental conditions. The samples were brought to 

the laboratory in sterilized polythene bags and were 

washed thoroughly in tap water followed by sterilized 

water for few minutes to remove dirt and debris [10]. A 

total 1250 of segments (root-250, stem-250, leaves-

250, flower-250 and fruits-250) were selected for 

sampling. In root, maturation and elongation zones 

segments, the were cut in to vertically in 4 to 8 cm 

segments. The mature internodal parts of stem were 

collected and cut in to 0.5 -0.8 cm. Healthy and mature 

leaves lateral parts and midrib were cut into 

approximately 1cm segments. [11]. The segments of 

flower were trimmed to 0.2-0.4 cm. The middle-aged 

fruit samples were cut in to the small pieces of 

approximate 1 cm. 

The samples from leaves were dipped in 70 % ethanol 

for 5 seconds, and then they were transferred to 4 % 

sodium hypochlorite for 90 seconds and finally rinsed in 

sterile distilled water for 10 seconds and then removed 

excess moisture [12]. Surface sterilization of stem, root, 

and fruits parts were carried out by [13, 14] method. 

The segments were immersed first in 75 % ethanol for 

60 seconds, followed by 4% sodium hypochlorite for 

180 seconds, and then again in 75 % ethanol for 30 

seconds and finally rinsed in sterile distilled water for 10 

seconds. The flower samples were dipped in 30% 

ethanol for 5 seconds, then they were immersed in 2% 

sodium hypochlorite for 60 seconds and rinsed in sterile 

distilled water for 10 seconds. The samples thus 

prepared kept were in sterile dry plate to remove excess 

moisture. The externally sterilized segments were 

placed on agar plates (Asthana and Hawkers medium 

and potato dextrose agar medium) supplemented with 

150 mg of streptomycin per litre. 

Each Petri dish containing 5 segments was incubated at 

27± 2 ºC at 12-h light/dark cycle [15]. After 10-15 days 

of incubation the fungal colonies developing from the 

sample fragments were isolated and transferred to 

fresh tubes. Colony morphology of each fungus was 

recorded. Slides of fungal colonies were made with 

lactophenol cottonblue and observed under 

microscope. Mycelia, spore characteristics were 

recorded. Photomicrographs were taken under 

fluorescent microscope and fungi were identified with 

the help of standard manuals [16, 17, and 18]. 

Colonization Frequency (CF), Endophytic Infection Rates 

(EIR) and Relative Percentage Occurrence (RPO) of 

different groups of fungi were calculated with the help 

of following formulae. 

Colonization Frequency (CF)  

                Number of species isolated 
CF (%) = ------------------------------------- x 100 
                Number segments screened 
Endophytic Infection Rates (EIR) 
                   Number of infected segments 
EIR (%) = -------------------------------------------------- x 100       
                   Total number of segments screened 
Relative Percentage Occurrence (RPO) of different 
fungal groups  

      Density of colonization of one group 
RPO (%) = --------------------------------------------------- x 100      
                      Total density of colonization 
 

Results and Discussion 

The results obtained in the present investigations are 

presented in Tables 1, 2, 3 and Text Fig-1 and 2.
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Table 1. Colonization Frequency of different endophytic fungi associated with Calotropis gigantean. 

S. No Name of the fungus Colonization frequency (CF) (in %) 

  Root Stem Leaves Flower Fruits 

1 Acremonium strictum 1.2 2.7 - - - 
2 Alternaria alternata - 3.1 2.1 - 1.9 
3 A. fasciculate - 1.8 - - - 
4 A. solani - 1.7 7.6 - - 
5 Arthrinium cuspidatum - 1.9 - - - 
6 Aspergillus candidus - 5.1 6.2 1.9 - 
7 A.flavus 1.5 6.7 6.2 1.9 2.2 
8 A.nidulans 4.5 - 3.7 - - 
9 A.niger 1.8 5.2 4.6 0.5 - 
10 A.ochraceus 2.6 3.7 3.7 - - 
11 A.oryzae 1.4 4.9 5.3 - - 
12 A.stellatus 3.7 - - 5.6 - 
13 Blastomyces dermatitidis - 3.3 - - 1.7 
14 Cercospora apii - - 2.8 - - 
15 Cladosporium herbarum - 3.1 - 1.5 - 
16 Colletotrichum falcatum - 4.5 3.8 0.2 - 
17 C. gloeosporioides - 1.9 - - - 
18 Curvularia lunata 1.4 5.6 4.6 1.8 - 
19 Diplodia andamanensis 1.8 3.7 4.4 - - 
20 Discosia maculicila - 3.5 5.2 2.1 5.2 
21 Fusarium chlamydosporum - 4.5 - - - 
22 F. equiseti - - 3.7 1.5 - 
23 F. oxysporum 2.5 5.4 4.1 1.4 - 
24 F. solani -- - 4.6 - 4.4 
25 Geotrichum albidum - 2.1 2.1 - - 
26 Gliocladiopsis  sagariensis - 6.1 4.6 2.5 - 
27 Heterosporium gracile           
28 Helminthosporium sativum 1.4 - 4.7 - - 
29 Lacellina graminicola - 2.9 4.7 - 2.1 
30 Microsporum gypseum 3.2 - 6.2 - 2.4 
31 Neurospora crassa. - 3.4 - - - 
32 Nigrospora sphaerica - - 1.6 - - 
33 Oidiodendron griseum - 3.7 3.2 - 1.5 
34 Periconia byssoides 2.5 - - - 1.8 
35 Penicillium citrinum 1.9 4.8 4.7 1.7 5.1 
36 P. chrysogenum 2.4 5.5 3.7 - 1.4 
37 P. notatum 2.5 4.6 - - 1.5 
38 P. rubrum - 5.9 8.6 -- - 
39 Phoma crysanthemicola - 4.2 2.6 1.8 - 
40 P.destructiva 2.3 5.8 4.4 - - 
41 P. glomerata - - 2.5 1.9 1.9 
42 Rhizoctonia bataticola 2.5 4.6 - - 1.7 
43 Stilbum cinnabarinum - - 2.9 - - 
44 Verticillium dahliae - 4..2 - 2.7 - 
45 Sterile mycelium 1 2.7 4.2 - - - 
46 Sterile mycelium 2 - 4.4 3.9 - - 
47 Sterile mycelium 3 - 3.5 - 2.7 - 
48 Sterile mycelium 4 - - 4.2 - - 
49 Sterile mycelium 5 2.1 - - 3.5 - 

                                      Total: CF % 45.90 142.20 137.20 35.20 34.80 
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Table 2.  Endophytic Infection Rates of different endophytic fungi associated with Calotropis gigantea 

                  
S. 
N
o 

                                                                             
Name of the 

fungus 

%    Endophytic Infection Rates (EIR) 

            Root             Stem         Leaves      Flower          Fruits 
S I EIR 

(%) 
S I EIR 

(%) 
S I EIR 

(%) 
S I EIR 

(%) 
S I EIR 

(%) 

1 Acremonium 
strictum 

- - - 3 1 33 - - - - - - - - - 

2 Alternaria 
alternata 

- - - 5 3 60 4 1 25 - - - 2 2 100
% 

3 A. fasciculate - - - 4 1 25 - - - - - - - - - 

4 A. solani - - - 6 2 33 8 5 62 - - - - - - 

5 Arthrinium 
cuspidatum 

- - - 1 1 100 - - - - - - - - - 

6 Aspergillus 
candidus 

- - - 7 4 57 4 1 25 1 1 100 - - - 

7 A.flavus 2 1 50 - - - 6 4 66 - - - 2 1 50% 

8 A.nidulens 5 4 80 - - - - - - - - - - - - 

9 A.niger 2 2 100 4 1 25 3 1 33 1 1 100 - - - 

10 A.ochraceus - - - - - - 5 3 60 - - - - - - 

11 A.oryzae 3 1 33 3 2 66 4 2 50 - - - - - - 

12 A.stellatus 5 2 40 - - - - - - 4 3 75 - - - 

13 Blastomyces 
dermatitidis 

- - - - - - - - - - - - 3 3 100 

14 Cercospora apii - - - - - - 2 1 50 - - - - - - 

15 Cladosporium 
herbarum 

- - - - - - - - - 1 1 100 - - - 

16 Colletotrichum 
falcatum 

- - - - - - - - - 4 3 75 - - - 

17 C. 
gloeosporioides 

- - - - - - - - - 2 2 100 - - - 

18 Curvularia lunata 2 2 100 4 2 50 3 2 66 - - - - - - 

19 Diplodia 
andamanensis 

2 2 100 7 3 42 - - - - - - - - - 

20 Discosia 
maculicila 

- - - - - - - - - 4 3 75 - - - 

21 Fusarium 
chlamydosporum 

- - - 4 2 50 - - - - - - - - - 

22 F. equiseti - - - - - - 3 3 100 - - - - - - 

23 F. oxysporum - - - 4 2 50 - - - - - - - - - 

24 F. solani - - - - - - 6 2 33 - - - - - - 

25 Geotrichum 
albidum 

- - - 5 3 60 - - - - - - - - - 

26 Gliocladiopsis  
sagariensis 

- - - 7 4 57 - - - - - - 2 2 100 

27 Heterosporium 
gracile 

5 4 80 - - - - - - - - - - - - 

28 Helminthosporiu
m sativum 

4 3 75 - - - - - - - - - 2 2 100 

29 Lacellina 
graminicola 

- - - - - - 4 1 25 - - - - - - 

30 Microsporum 
gypseum 

4 1 25 - - - - - - - - - 2 1 50 

31 Neurospora 
crassa. 

- - - 5 4 80 - - - - - - - - - 

32 Nigrospora 
sphaerica 

- - - - - - 6 2 33 - - - -   - 

33 Oidiodendron 
griseum 

- - - 3 2 66 - - - - - - - - - 

34 Periconia 
byssoides 

- - - - - - - - - - - - 5 3 60 
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35 Penicillium 
citrinum 

3 3 100 - - - - - - - - - 6 5 83 

36 P. chrysogenum - - - 5 2 40 - - - - - - 2 2 100 

37 P. notatum 4 3 75 - - - - - - - - - - - - 

38 P. rubrum - - - 9 4 44 - - - - - - - - - 

39 Phoma 
crysanthemicola 

- - - - - - 5 2 40 - - - - - - 

40 P.destructiva - - - 8 5 62 4 2 50 - - - - - - 

41 P. glomerata - - - - - - 6 4 66 - - - 4 3 75 

42 Rhizoctonia 
bataticola 

- - - 6 2 33 - - - - - - - - - 

43 Stilbum 
cinnabarinum 

- - - - - - 5 1 20 - - - - - - 

44 Verticillium 
dahliae 

- - - - - - - - - 6 2 33 - - - 

45 Sterile mycelium 
1 

- - - 4 2 50 - - - - - - 3 3 100 

46 Sterile mycelium 
2 

- - - 2 2 100 3 2 66 - - - - - - 

47 Sterile mycelium 
3 

3 3 100 - - - - - - 4 2 50 - - - 

48 Sterile mycelium 
4 

- - - - - - 5 1 20 - - - 4 2 50 

49 Sterile mycelium 
5 

2 1 50 - - - - - - 3 2 66 - - - 

  
 Total-  EIR % 

  69.5     50.90     46.50     66.60     78.30   

 

Table 3.  Overall relative percentage Occurrence of endophytic fungi recorded in Calotropis gigantea. 

S.NO Name of the fungus  % Relative percentage Occurrence ( RPO ) 

Root Stem Leaves Flower Fruits 

HYPHOMYCETES DC            RPO 
% 

DC            RPO 
% 

DC           RPO 
% 

DC         RPO 
% 

DC        RPO 
% 

1 Acremonium strictum - - 3 3.79 - - - - -   
2 Alternaria alternata - - 5 6.32 4 6.34 - - 2 8.33 
3 A. fasciculate - - 4 5.06 - - - - -   
4 A. solani - - 6 7.59 8 12.6 - - -   
5 Arthrinium cuspidatum - - 1 1.26 - - - - -   
6 Aspergillus candidus - - 7 8.86 4 6.34 1 7.69 -   
7 A.flavus 2 4.87 - - 6 9.52 - - 2 8.33 
8 A.nidulans 5 12.1 - - - - - - -   
9 A.niger 2 4.87 4 5.06 3 4.76 1 7.69 -   

10 A.ochraceus - - - - 5 7.93 - - -   
11 A.oryzae 3 7.31 3 3.79 4 6.34 - - -   
12 A.stellatus 5 12.19 - - - - 4 30.7 -   
13 Blastomyces 

dermatitidis 
- - - - - - - - 3 12.5 

14 Cercospora apii - - - - 2 3.17 - - -   
15 Cladosporium herbarum - - - - - - 1 7.69 -   
16 Curvularia lunata 2 4.87 4 5.06 3 4.76 - - -   
17 Fusarium 

chlamydosporum 
- - 4 5.06 - - - - -   

18 F. equiseti - - - - 3 4.76 - - -   
19 F. oxysporum - - 4 5.06 - - - - -   
20 F. solani - - - - 6 9.52 - - -   
21 Geotrichum albidum - - 5 6.32 - - - - -   
22 Gliocladiopsis  

sagariensis 
- - 7 8.86 - - - - 2 8.33 

23 Heterosporium gracile 5 12.1 - - - - - - -   
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24 Helminthosporium 
sativum 

4 9.75 - - - - - - 2 8.33 

25 Lacellina graminicola - - - - 4 6.34 - - -   
26 Microsporum gypseum 4 9.75 - - - - - - -   
27 Neurospora crassa. - - 5 6.32 - - - - -   
28 Nigrospora sphaerica - - -   6 9.52 - - -   
29 Oidiodendron griseum - - 3 3.79 - - - - -   
30 Periconia byssoides - - - - - - - - 5 20.83 
31 Penicillium citrinum 3 7.31 - - - - - - 6 25 
32 P. chrysogenum - - 5 6.32 - - - - 2 8.33 
33 P. notatum 4 9.75 - - - - - - -   
34 P. rubrum - - 9 11.39 - - - - -   
35 Stilbum cinnabarinum - - - - 5 7.93 - - -   
36 Verticillium dahliae - - - - - - 6 46.15 -   

TOTAL 39 94.87 79 99.91 63 99.83 13 99.92 24 99.98 
Total: -  RPO % 41.10 79.07 63.10 13.01 24.00 

COELOMYCETES DC          RPO % DC          RPO% DC       RPO % DC     RPO % DC      RPO% 

1 Colletotrichum falcatum - - - -   - - 4 40 - - 
2 C. gloeosporioides - - - -   - - 2 20 - - 
3 Diplodia andamanensis 2 100 7 46.6   - - - - - - 
4 Discosia maculicila - - - -   - - 4 40 - - 
5 Phoma crysanthemicola - - - -   5 33.3 - - - - 
6 P.destructiva - - 8 53.3   4 26.6 - - - - 
7 P. glomerata - - - -   6 40 - - 4 100 

TOTAL 2 100 15 99.9   15 99.9 10   4 100 
Total: -  RPO % 2 15.01 15.01 10 4 

AGANOMYCETES   
8 Rhizoctonia bataticola - - 6 100   - - - - - - 

TOTAL - - 6 100   - - - - - - 
Total: -  RPO % 0% 6% 0% 0% 0% 
STERILE FORM   

9 Sterile mycelium 1 - - 4 66.6   -   - - 3 42.8 
10 Sterile mycelium 2 - - 2 33.3   3 37.5 - - - - 
11 Sterile mycelium 3 3 60 - -   - - 4 57.1 - - 
12 Sterile mycelium 4 - - - -   5 62.5 - - 4 57.1 
13 Sterile mycelium 5 2 40 - -   - - 3 42.8 - - 

TOTAL 5 100 6 99.9   8 100 7 99.9 7 99.9 
Total:-  RPO  % 5 6 8 7 7 
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In the present study, a total of 42 fungal species 

representing 27 genera were isolated from different 

parts of Calotropis gigantea. Caruso et al. [19] isolated 

150 fungal and 71 actinomycete endophytes from 

internal tissues of woody braches, shoots and leaves of 

different plants of Taxus baccata and T. brevifolia. 

Arnold et al, [20] isolated 418 endophyte 

morphospecies from 83 healthy leaves of Histiria 

concinna and Ouratea lucens. These fungal genera 

belonged to diverse groups of fungi, hyphomycetes, 

coelomycetes, aganomycetes and sterile mycelia. 

However, a majority of them belonged to 

hyphomycetes. Among different genera, Aspergillus is 

represented by seven species followed by Fusarium and 

Penicillium with four species each. Four different types 

of mycelia sterilia were isolated. Lacap et al. [21] 

reported that sterile mycelia dominated in the findings 

of most of the endophytic research. Amirita et al [12] 

also reported the dominance of sterile fungi which was 

similar to the studies conducted earlier in many tropical 

endophytes by Carrado and Rodrigues, and Khan et al. 

[22,23] while working on endophytic fungi of Calotropis 

procera reported the dominance deuteromycetous 

fungal species. Similar were the observations of Frohlich 

and Hyde [24].  

 

45.90%

142.20% 137.20%

35.20% 34.80%

Text Fig 1. Colonization frequency of different endophytic
fungi associated with  Calotropis gigantea.

Root Stem Leaves Flower Fruits

HYPOMYCETES,
68.75

COELOMYCETES
12.5

AGANOMYCETES
3.12

STERILE FORMS, 
15.62

Text Fig 2. Relative percentage occurrence of endophytic fungi 
recorded in Calotropis gigantea.
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Colonization frequency 

Colonization frequency (CF) is the expression of ratio 

between the number of species isolated and number of 

segments screened. In the present study, CF of different 

parts of the test plant viz, root, stem, leaves, flowers 

and fruits was assessed (Table 1 - Text Fig 1). It is evident 

from the table that out of five parts of the plant, stem 

was colonized by more number of species (35) followed 

by leaves (32). Fruits were colonized by least number of 

species (14). Flowers and roots were also colonized by 

less number of species. In terms of percentage 

colonization, the same trend was observed as that of 

number of fungal species. Analysis of species wise 

colonization, Penicillium rubrum (8.6 %) was highest in 

leaves that was followed by Aspergillus flavus (6.7 %). 

Highest colonization in root. root, stem, leaves, flowers 

and fruits was associated with Aspergillus nidulans (4.5 

%), Aspergillus flavus (6.7 %). Penicillium rubrum (8.6 

%), Aspergillus stellatus (5.6 %), and Discosia maculicila 

(5.2 %) respectively. Variation in CF of endophytic fungi 

in different parts of different plants was also reported 

by a number of workers [25,26,27]. 

Endophytic Infection Rates (EIR) 

EIR is the percentage of segments that yielded the 

endophytic fungal colonies. The data presented in table 

2 shows that EIR varied with the plant part of C. 

gigantea (78.3%). Highest EIR was recorded in fruits 

(78.3%) followed by root (69.5%). Stems (50.9%) and 

leaves (46.5%) have shown almost the same infection 

rate. Flowers have shown moderate infection rate 

(66.6%).  Huang et al [28] opined that tissue specificity 

plays an important role of fungal assemblage in single 

or many plant species. The distribution and infection 

rate of endophytic fungi in a particular plant part is 

determined by several fungal and host characteristics. 

Fungal characters include ability to produce enzymes, 

withstand against the host chemicals. On the other 

hand, host factors include type of tissue present and 

other physical stresses [29]. Under certain conditions, 

endophytes may become parasitic and become 

pathogenic causing symptomatic infection [30]. Schulz 

and Boyle [31] proposed that asymptomatic 

colonization of endophytes is a balanced antagonistic 

interaction between host plant and endophyte 

Relative percentage occurrence (RPO)  

RPO indicates the percentage of occurrence of different 

taxonomic groups of endophytic fungi (Table 3; Text Fig 

2). In the present study, four different groups of fungi 

viz, hyphomycetes, coelomycetes, aganomycetes and 

mycelia sterilia were isolated from different parts of 

Calotropis gigantea. RPO was found to be highest for 

hyphomycetes followed by coelomycetes and mycelia 

sterilia. The number of genera and species of 

hyphomycetes was far greater than other groups. As far 

as different parts of the plant are concerned, stems and 

leaves have shown more RPO for all endophytic groups. 

Least RPO was recorded for fruits and roots. The 

difference in endophytes, difference in their metabolic 

profile and hence difference in their biological activity 

even in between the same isolates of same species 

might be related to the chemical difference of host 

plants [32]. 

 

Discussion 

Fungal endophytes are diverse group of organisms 

forming association with almost ubiquitously 

throughout the plant kingdom. Endophytic fungal 

strains have been isolated from diverse plants including 

trees, fodders, vegetables, fruits, cereal grains, 

commercial crop and medicinal plants [33]. It has been 

estimated that there may be as many as one million 

different endophytic fungal taxa, thus endophytes are 

hyper diverse [34] They are an ecological, polyphyletic 

group of highly diverse fungi, mostly belonging to 

ascomycetes and anamorphic fungi [35]. Endophytic 

fungi are one of the most unexplored and diverse group 

of organisms that make symbiotic association with 

plants and may confer beneficial effects on host [36]. 

These fungi have been widely investigated as source of 

bioactive compounds. The endophytic fungi from 

medicinal plants can, therefore, be used for the 

development of drugs. The endophytic fungal flora, 

both qualitatively and quantitatively differ with their 

host and depends on host geographical locations 

[37,38]. The objective behind the present investigation 

was to isolate the endophytic fungi from Calotropis 

gigantea and screen them for medicinal properties. 

Calotropis gigantea is a well-known medicinal plant 

widely distributed in tropical countries. We presume 

that at least some of the medicinal properties of the 
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plant would be due to endophytic fungi. Occurrence of 

a wide range of endophytic fungi with different plant 

parts lends a support for this assumption. 

 

Conclusion 

A variety of relationships can coexist between 

endophytes and their host plants, ranging from 

mutualism or symbiosis to antagonism or slightly 

pathogenic [39]. The host endophytic relationships can 

be described in terms of host specificity, host-

recurrence, host selectivity and host preference [40,41]. 

The diversity, distribution of endophytic fungi in 

different parts of C.gigantea can be understood against 

this background. Distribution, occurrence of a large 

number of fungi indicates a significant role of 

endophytic fungi in host metabolism, ecology and 

survival. The metabolites of different fungi encountered 

in the present study need to be isolated, characterized 

and screened for pharmacological properties.  
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