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Abstract 
Endophytic fungi were isolated from the leaves, petioles, and roots of different banana var. grown in 

Odisha. The local varieties Bantal, Champa, and Singpuri revealed associations with more number of 

fungi. All fungal isolates were evaluated against pathogenic fungi F. javanicum, F. equisetum, 

Colletotrichum gloeosporioides, and Nigrospora sp. Three fungal species namely, Penicillium 

citrinum, Cladosporium variable and P. capsulatum were active against most of the test pathogenic 

fungi. Bantal and Singapuri exhibited a higher similarity index with the Champa variety. The survey 

found a substantial and multifunctional diversity of culturable endophytes in Odisha banana varieties. 
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Introduction 

The banana is one of the most significant fruit crops commercially farmed in a lot of nations 

across the world for use as a dessert and a staple food in many parts of the world. Diseases 

caused by fungi, bacteria, and viruses are the principal limiting factors in the crop's 

successful quality production, and nearly all commercial var. of bananas are highly sensitive 

to lethal disease (Mendoza and Sikora, 2009; Yang et al., 2021) [5, 11]. The use of pesticides 

and other commercially available fungicides has provided a ray of hope for increasing crop 

yield; however, the widespread use of these pesticides and fungicides, as well as the rapid 

development of pathogen tolerance to new pesticides, has intensified the problem of disease 

management in bananas. Biocontrol agents seem to be one of the promising approaches in 

this regard that involves the use of naturally occurring nonpathogenic microorganisms that 

reduce pathogenic activity and suppress diseases (Cao et al., 2005) [1]. Following the 

preliminary investigation, fungus isolations from various banana cultivars were performed 

and their antifungal potential was assessed. 

 

Materials and Methods  

Various plant samples from eight distinct banana kinds were gathered and treated for the 

isolation of endophytic fungus between June and August 2016. Prior to the isolation of fungi 

on Czapek dox and Sabouraud medium agar plates, the surfaces were serially sterilised with 

sodium hypochlorite (0.01%) and rinsed with sterile dist. water (Cao et al., 2005; Tafinta et 

al., 2013; Xia et al., 2011) [1, 7, 10]. By using the co-inoculation approach, all fungal isolates 

were provisionally identified morphologically and evaluated for antifungal activity (Raper et 

al., 1984; Nagamani et al., 2005; Watanabe et al., 2010; Panda et al., 2023a) [6, 2, 3, 8]. The 

isolation rate, colonisation rate, percentage occurrence, and species richness were calculated 

for each banana variety (Panda et al., 2023b) [3]. 

 

Results and Discussion  

Overall, 36 fungi have been isolated from cultivated varities such as Bantala, Champa, 

Musapuri, Patakpura, Singapuri, and Sankar, as well as introduced varities such as Fia and 

Yagambi. Bantala and Champa var. were discovered to be related with 20 fungi from the 

Asperillus, Chaetomium, Curvaulara, Fusarium, and Peniccilium genera (Table 1, Fig. 1). 

The Jacard similarity index was determined for the fungal isolates from different banana 

varieties shown in Table 2. Bantal and Champa were the most comparable to Sigapuri in 

terms of species. Champa and Bantal had the highest percentage of fungus incidence, 

followed by Singapuri (Fig. 2). Singapuri and Champa had the highest fungal colonisation 

rates (Fig. 3). Sanker var. had the highest fungus isolation rate (0.166), followed by 

Patakpura (fig. 4).  
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All of these fungi were tested for antifungal activity against 

four pathogenic fungus: Fusarium equiseti, Colletotrichum 

gloeosporioides, Fusarium javanicum, Nigrospora sp., and 

Fusarium acuminatum. Aspergillus niger ochraceus and 

Penicillium citrinum were two that showed broad-spectrum 

action against the pathogen fungi examined. (Table -3). The 

preliminary survey on the fungal associations of different 

varieties of Banana grown in Odisha revealed a rich 

endophytic fungal diversity and bioactive potential that can 

be explored further for the formulation of biocontrol agents 

against the deadly fusarial wilt and Anthracnose diseases of 

local banana varieties (Wang et al., 2013; Zhang et al., 

2021) [11-12]. 
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Table 1: Distribution of endophytic fungi in different cultivars of banana 

 

Name of fungi 

Cultivars of Banana 

Cultivated verities Introduced verities 

Bantala Champa, Musapuri Patakpura Sankara Singapuri Fia Yangambi 

Alternaria alternata + - - - - - + - 

Aspergillus niger flavus + + - - - - - - 

Aspergillus niger niger + + - - - + - - 

Aspergillus niger sp. - - + - - + - + 

Aspergillus niger tamari + - + + - - - + 

Aspergillus niger terreus - - - - + - - - 

Aspergillus niger caespitosus - - - - - - + - 

Aspergillus niger ochraceus + + + - + + - + 

Cladosporium cladosporioides + - - + - - - - 

Cladosporium cladosporum - - - - - - - + 

Cladosporium variable - - - - - - + + 

Cochliobolus hawaiiensis + + - + - + + + 

Colletotrichum gloeosporioides + + - - + + - + 

Curvularia brachyspora - - - - - - + - 

Curvularia sp. - + - - - - - - 

Curvularia lunata + + - - - + - - 

Curvularia sp. + + - - - - + - 

Curvularia trifolata + + - + - - - - 

Curvularia vermicularis - + - - - - - - 

Eu Penicillium brefeldianum - + - - - - - - 

Fusarium accuminatum + + - - - + - - 

Fusarium chlamydosporium + + - - - + + + 

Fusarium culmorum - - - - - - + - 

Fusarium equiseti - + - - - + - - 

Fusarium javanicum + + - - - - - - 

Mycelia sterilia -1 - - + + - - - - 

Mycelia sterilia -2 - - - + - - - - 

Mycelia sterilia -3 + + - - - - - - 

Mycelia sterilia -4 + - - - + - - - 

Mycelia sterilia -5 - + - - - + + + 

Nigrospora sphaerica + + - + - - - - 

Penicillium capsulatum + - + - + + - - 

Penicillium citrinum - - - - - + - - 

Penicillium thomii + + - - + + - - 

Penicillium variculosum + - - - + - - - 

Ulocladium sp. - - + - - - - - 

+, Presence of fungi; absence of fungi 
 

Table 2: Jaccard Similarity Index calculated for the fungal types isolated from different cultivars of grown in Odisha 
 

 
Champa Banatal Patakpura singapuri Sankara Musapuri Fia yagmbi 

Champa 1.00 
       

Banatal 0.5 1.00 
      

Patakpura 0.14 0.22 1.00 
     

singapuri 0.45 0.33 0.06 1.00 
    

Sankara 0.1 0.30 0.00 0.29 1.00 
   

Musapuri 0.04 0.14 0.18 0.23 0.22 1.00 
  

Fia 0.2 0.17 0.07 0.20 0.00 0.00 1.00 
 

yagmbi 0.22 0.22 0.15 0.36 0.14 0.30 0.26 1.00 

https://www.plantpathologyjournal.com/
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Table 3: Screening of fungi for antifungal activity 
 

S. no. Name of fungi Pathogenic fungi   

  1 2 3 4 5  

1 Alternaria alternata - - - -   

2 Aspergillus niger flavus + - + -  2 

3 Aspergillus niger niger    +  1 

4 Aspergillus niger sp.       

5 Aspergillus niger tamari + +    2 

6 Aspergillus niger terreus       

7 Aspergillus niger caespitosus       

8 Aspergillus niger ochraceus + + + + + 5 

9 Cladosporium cladosporioides       

10 Cladosporium Cladosporium       

11 Cladosporium variable + + +   3 

12 Cochliobolus hawaiiensis       

13 Colletotrichum gloeosporioides       

14 Curvularia brachyspora       

15 Curvularia gloeosporioides       

16 Curvularia lunata   + +  2 

17 Curvularia sp.    +  1 

18 Curvularia trifolata       

19 Curvularia sp.   +   1 

20 EuPenicillium sp.       

21 Fusarium acuminatum  +  +  2 

22 Fusarium chlamydosporum    +  1 

23 Fusarium culmorum       

24 Fusarium equiseti       

25 Fusarium javanicum       

26 Mycelia sterilia -1    +  1 

27 Mycelia sterilia -2       

28 Mycelia sterilia -3 +   +  2 

29 Mycelia sterilia -4       

30 Mycelia sterilia -5 +  +   2 

31 Penicillium capsulatum ++ ++ +  + 4 

32 Penicillium citrinum ++ +++ + +++ ++ 5 

33 Penicillium thomii   + +  2 

34 Penicillium sp.       

35 Ulocladium sp.       

Pathogenic fungi -1 Fusarium equiseti, 2 Colletotrichum gloeosporioides 3 Fusarium javanicum, 4 Nigrospora sp. 5. Fusarium 

accuminatum 
 

 
 

Fig 1: Fungal species richness in cultivera of banana 
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Fig 2: Occurrence of fungi in different cultivers of banana 
 

 
 

Fig 3: Rate of fungal colonization (%) in banana cultivers 
 

 
 

Fig 4: Isolation rate of fungi in banana cultivers 
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