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Abstract 

In the present investigation, about thirteen different endophytic fungi were isolated from 

different medicinal plants of Kodagu districts.  These endopytes were tested against the 

collar rot pathogen of Coffee viz., Rhizoctonia solani to understand their antifungal activity.  

Since medicinal plants are rich source for the endophytes and Kodagu district being a part 

of western ghat,  an attempt was made to isolate novel endophytic fungi from the common 

medicinal plants.  It is observed from the results that, most of the endophytic fungi isolated 

could show antagonism towards the collar rot pathogen.   
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Introduction 

Kodagu district produces 30% of India’s coffee in about 6000 hectares and most of the families 

live on the economy of coffee in Kodagu.  Coffee serves as good host for many fungi and 

bacteria.  Since coffee berries have high moisture content, it provides a fertile media for the 

growth of microbes (Krug, 1947).  There are many disease causing pathogens which infect 

coffee plants.  The major diseases include leaf rust, black root, anthrocnose, root diseases, berry 

blotch, brown eye spot and collar rot.   

Collar rot is a nursery disease and it occurs on 1-3 months old coffee seedlings and 

attacks coffee seedling causing pre and post emergence damping off (Anonymous, 1995).  

Collar rot or damping off is a major disease occurring in tropical and temperate climates and in 

every green house. The disease affects seeds, seedling and roots of the plant.  The greatest 

damage is done on to the seeds and seedlings during germination (Agrios, 1997). According to 

Coffee Guide, (2004) publication, collar rot caused by Rhizctonia solani Kuhn. is a very serious 

disease of coffee seedlings in the nursery and cause considerable loss in coffee growing areas of 

Kodagu district. The pathogen permeates in soil and crop residue as mycelia and sclerotias 

which remain viable for more years.  Impeded drainage in the nursery beds resulting in 

excessive soil moisture, thick overhead pendal, hot and humid weather and overcrowding of 

seedlings creates a faulty environment to seedling growth and predisposes them for infection by 

the fungus R. solani. Management of coffee diseases using biological, non polluting method is 

crucial for the future crop cultivation. 

 In the past, the major source of antimicrobial agents came from soil borne microbes. 

Biological control can provide long lasting and permanent suppression of plant pathogens,  as 

the target pathogen cannot adapt to natural enemies as quickly as they could against chemical 

pesticides (Brewer and Larkin, 2005) and they are far more environmental friendly and safe 
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(Papavizas, 1985). Many endophytes have already been proved potent biocontrol agents against 

many pathogens.   In this connection, it now appears that an enormous, relatively untapped 

source of microbial diversity is the microbial endophytes.  Fungal endophytes colonize and live 

within
 
healthy plant tissues without inducing symptoms of disease (Petrini,

 
1991). They are one 

of the largely untapped resources that are likely to have several economically important 

applications in future. Both pharmaceutical industry and plant breeders are interested on 

endophytes for the production of novel compounds with pharmacological, agricultural and 

industrial importance.   
 

Materials and Methods 
 

Isolation of Endophytic Fungi 

The endophytic fungi were isolated following the method of Kumaresan and Suryanarayanan, 

2002. The collected leaf samples were washed thoroughly in sterilized distilled water and cut 

into 1cm segments using sterilized scissors.   Five selected pieces were sterilized by dipping in 

75% ethanol for 1 min, Sodium hypochlorite solution (3.25%) for 3 min, ethanol (75%) for 30 

sec and washed thoroughly in distilled water and blotted with sterile tissue paper. 

The effectiveness of sterilization was checked by placing the sterilized leaf segments on 

the surface of the PDA medium (Schulz et al., 1993).  The absence of growth of any fungi on 

the medium after 7 days is an indication that sterilization procedure was effective in removing 

the surface fungi. 

 

Incubation of Leaf Segments 

Surface sterilized leaf segments were then transferred to  plates containing Yeast Extract Malt 

extract Agar (malt extract-2g, yeast extract-0.2g, agar-20g, dist water-1000ml) (Dreyfuss, 1986; 

Bills and Polishook, 1992) amended with 1% streptomycin to inhibit bacterial contamination.  

Plates were labeled accordingly and incubated at 25±2°C (Lacap et al., 2003).  The growing 

hypal tips from the plated segments were transferred into MEA slant and maintained at 4°C. 

 

Identification of Endophytic Fungal Isolates 
For characterization of the morphology of fungal isolates, slides prepared from cultures were 

stained with lactophenol blue reagent and examined under a bright-field and phase-contrast 

microscope. Identification done based on morphological characteristics such as growth pattern, 

hyphal characters, colour of colony and medium, surface texture, margin character, aerial 

mycelium, mechanism of spore production and characteristics of the spores (Barnett and Hunter, 

1972; Subramanian, 1983; Von Arx, 1981; Nagamani et al., 2006).   

 

Isolation of Rhizoctonia solani from Coffee seedlings  

Collar rot infected coffee seedlings (1-4 month old) were collected from the nursery of Coffee 

Research Sub Station, Chettalli.  Infected portion were cut into 2-3cm size and placed in the 

moisture chamber apparatus and incubated at room temperature for 3-5 days.  After the 

incubation period, mycelia grown out from the infected portion was subcultured onto PDA 

media and after confirming it as R. solani,,  it was pure cultured and maintained on PDA slants 

in the refrigerator  at 4°C.   

 
Test Endophytes 

Thirteen isolates which were the dominant fungi in different medicinal plants were selected as 

the test endophytes. They were Chaetomium globosum, Pencillium citrinum, Cladosporium 

cladosporioides, Acrophialophora fusispora, Phyllosticta minima, Penicillium chrysogenum, 

Penicillium oxalicum, Pencillium adametzi, Botrotrichum piluliferum, Curvularia  lunata, 

Colletotrichum gleosporioides, Gliocladium roseum and  Aspergillus flavus. 

 

Dual culture Technique 

The experiments were carried to find out antagonistic efficacy of endophytic fungi.  Five days 

old mycelial discs (5mm diam) of test pathogens were placed at the centre of the petri plate 
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containing PDA medium.   Three, 5mm discs of the endophytic fungi were inoculated at the 

three sides of the centrally placed pathogen disc (Naik et al., 2006). The plates were incubated 

for 7-12 days at room temperature and radial growth of the pathogen was measured with respect 

to the control.  Percentage inhibition of the pathogen by the endophyte was calculated using the 

formula I=(C-T)/C X 100 (Joseph, et. al. 2003), where C is the radial growth of the pathogen 

(mm) in the control and T is growth of pathogen (mm) in the test.   
 

Results and Discussion 
 

To study the antagonistic property of endophytic fungi which were the dominant forms in 

different medicinal plants were selected and tested against Coffee pathogen by dual culture 

method.  Among the 13 isolates of 17 different medicinal plants, the isolate Gliocladium roseum 

(81.60 ±2.7) isolated from the medicinal plant, Justicia wyanaadensis showed higher percentage 

of inhibition zone against the collar rot pathogen, Rhizoctonia solani. Whereas, the isolate, 

Cladosporium cladosporioides (35.00 ±4.3), of Vateria indica showed minimum percentage of 

inhibition zone in the test (Table 1). 
 

 
 

Figure 1: Antagonistic activity of endophytic fungi against R. solani 

 
Table 1: Antagonistic activity of endophytic fungi isolated from different medicinal plants against 

Rhizoctonia solani 

 

Sl. No Host Endophytic fungi % inhibition 

1. Phyllanthus amarus Schum & Thonn Pencillium citrinum 51.00 ±4.1 

2. Vateria indica (Linn) Cladosporium cladosporioides 35.00 ±4.3 

3. Garcinia gummigutta (Linn) Robs Acrophialophora fusispora 60.00 ±6.0 

4. Adathoda zeylanica Medikus Penicillium citrinum 71.31 ±4.3 

5. Lantana camara (Linn) Chaetomium globosum 70.31 ±1.0 

6. Carissa congesta Wight Phyllosticta minima 72.60 ±2.4 

7. Centella asiatica (Linn) Urban Penicillium chrysogenum 59.20±2.5 

8. Leucas aspera (Willd) Link Penicillium oxalicum 57.71 ±1.9 

9. Cassia tora Linn Pencillium adametzi 66.11 ±5.4 

10. Rauvolfia serpentina Linn(Benth.ex.Kurz) Botrotrichum piluliferum 70.60±3.6 

11. Eclipta alba (Linn) Linn Curvularia  lunata 69.40 ±3.2 

12. Cinnamomum macrocarpum (Burm.f.)Bl Pencillium citrinum 64.80 ±2.7 

13. 
Solanum  xanthocarpum Linn.Schrad & 

Wendl. 
Colletotrichum gleosporioides 72.31 ±2.8 

14. Justicia wyanaadensis (Jw1)(Nees) Gliocladium roseum 81.60 ±2.7 

15. Justicia wyanaadensis (Jw2) (Nees) Penicillium adametzi 76.00 ±3.9 

16. Cyclea peltata (Lam)  Hook. F. & Thomas Aspergillus flavus 61.31 ±1.1 

17. Raphidophora pertusa(Roxb)Schott Chaetomium globosum 53.20  ±3.5 

Data are mean of five replicates ± = Standard deviation 
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Endophytic fungi isolated from other medicinal plants like Carissa congesta 

(Phyllosticta minima-72.60%), Raulfia serpentina (Botrotrichum piluliferum-70.6%), Solanum 

xanthocarpum (Colletotrichum gleosporioides-72.31%) and Adathoda zeylanica (Penicillium 

citrinum-71.31%) also showed good inhibition towards R.solani. It was found that the 

endophytes were effective in suppressing the growth of R. solani (Figure 1).  Results showed 

that the growth of the endophyte is directly related with its efficacy to inhibit the pathogen 

(Table 2). 

According to Shiomi et al., (2006) Gliocladium sp are known to produce Glycoviren, 

this metabolite is suppressive of Rhizoctonia solani that causes damping off and wilt diseases in 

cultivated plants. In the beginning, in control plates, pathogen could grow very fast as compared 

to antagonists and covered almost entire plate within 48 hrs.  However, in dual cultures, the 

pathogen stopped growing towards the isolate, as the antagonists started secreting the diffusible 

antifungal metabolites, thus forming a clear halo zone.   

 
Table 2: Scheffe Post hoc test for antagonistic study. 

 

Sl. No. Host 

Subset for alpha = .05 

a b c d e f g h i 

1. Vi 35.0000                 

2. Pm   51.0000               

3. Rp   53.2000 53.2000             

4. La   57.7100 57.7100 57.7100           

5. Ca     59.2000 59.2000 59.2000         

6. Gg     60.0000 60.0000 60.0000         

7. Cp       61.3100 61.3100 61.3100       

8. Cm       64.8000 64.8000 64.8000 64.8000     

9. Ct         66.1100 66.1100 66.1100     

10. Ea           69.4000 69.4000 69.4000   

11. Lc             70.3100 70.3100   

12. Rs             70.6000 70.6000   

13. Az             71.3100 71.3100   

14. Sx             72.3100 72.3100   

15. Cc             72.6000 72.6000   

16. Jw2               76.0000 76.0000 

17. Jw1                 81.6000 
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In the present investigation, it was found that the endophyte, Glocladium sp isolated 

from J. wayanadensis was more potent in inhibiting the pathogen followed by Penicillium 

adametzi. According to Chattopadhyay and Mustafee (2007), Pencillium sp are known to 

control R. solani by the process of antibiosis. According to Rechigl and Rechigl (2007), 

endophytic Cocchliobolus sp and Cladosporium sp are used to control Collar rot of Ground nut 

caused by Aspergillus niger. In the antagonistic studies on rice endophytes, strains of 

Chaetomium, Penicillium and Streptomyces exhibited antifungal activity against various 

phytopathogens in vitro (Shankar et al., 2007). 

Different works carried out so far regarding the role of endophytes in host plants 

indicate that they can stimulate plant growth, increase disease resistance, improve ability of 

plant to withstand environmental stresses and recycle nutrient. Hence, the endophytic fungi can 

be isolated and studied for the control different plant diseases.  Isolation and characterization of 

the active principle from the endophyte is very much necessary to know the actual antifungal 

agent. 
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