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Abstract 

In the present investigation, endophytic fungi were isolated from ten different medicinal 

climbers and then they were assessed for colonization rate and colonization frequency in 

various seasons.  Among the climber species, the total colonization rate (CR %) ranged 

from a minimum of (15.5533%) in Passiflora foetida (Pf) to a maximum of (52.8833%) in 

Cyclea peltata (Cp) during the monsoon season and the colonization frequency (CF%) of 

dominant endophytic fungi ranged from a minimum of (22.2167%) of Penicillium 

chrysogenum in the host Passiflora foetida to a maximum of (40.4400%) of Bipolalris 

maydis in Oxalis corniculatum during the monsoon season.  There was a significant 

seasonal difference found in the colonization frequency of dominant endophytic fungi 

irrespective host. CF was found to be the higher during monsoon (33.2077%), least in 

summer (16.3970%) and moderate in winter (22.4410%).  

  

Keywords: Medicinal climbers, sacred groves, endophytic fungi, colonization rate, 

seasonal variation. 

 
 

Introduction 

Microorganisms are found in all the ecological systems including plants. Leaves of plants are 

colonized by large and diverse group of fungi. Medicinal plants are nature’s gift to mankind and 

rich ancient heritage of India. Plants of high medicinal value which were abundant in the recent 

past are now threatened of their very existence and survival because of traditional exploitation 

to meet the ever increasing demand of those plants. Many scientific studies are still continued 

with modern research following the lead of old folklore and herbal uses to help finding new 

western medicine (Kurian, 1995). Medicinal plants are reported to harbour endophytes, which in 

turn provide protection to their host from infectious agents and also provide adaptability to 

survive in adverse environmental conditions. It is therefore important to determine endophytic 

biodiversity of medicinal plants (Strobel , 2002).  Study was conducted in sacred grooves of 

Madikeri taluk of Kodagu district which is situated on the Western Ghat portion of Karnataka 

state. Kodagu has a very rich forest area. (Keshavamurthy and Yoganarasimhan, 1990). The 

common climber flora of the jungle includes Tinospora cordifolia, Cyclea peltata, Smilax 

Zeylanica, Asparagus racemosus, Rubia cordifolia, Narvalia zeylanica, Gloriosa superba, 

Oxalis species etc. 

Endophytic fungi are one  of the largely untapped resources that are likely to have 

several economically important application in future. Both pharmaceutical industry and plant 

breeders are interested on endophytes for the production of novel compounds with 
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pharmacological, agricultural and industrial importance. Hence, major aim of this work was to 

investigate colonization rate and  frequency of endophytic fungi from the medicinal climber 

species in various seasons occurring in the sacred groves of Madikri Taluk, Kodagu district.  

 

Materials and Methods 

Collection of Plant Samples  

Ten medicinal climber species from sacred groves were chosen. Healthy and matured leaves 

were collected randomly from each plat and placed in polyethene bags, sealed and brought to 

the laboratory within 12 hrs, stored at 4
0 
C (Kumar and Hyde 2004). 

  

Isolation of Endophytic Fungi  
The endophytic fungi were isolated following the method observed by Kumaresan and 

Suryanarayanan, 2002. The collected leaf samples were washed thoroughly in autoclave 

sterilised 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 blot. Leaf 

segments were then placed on YEMA media and incubated for 7-15 days at room temperature. 

  

Identification of the Endophytic Fungi 
Identification was 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).  

 

Endophytic Colonization Rate  
Percentage of colonization rate (%) was calculated as the number of segments colonized by any 

fungus divided by total number of segments incubated, multiplied by 100 (Devarajan et al., 

2002). 

 

Results and Discussion 

Collection of Plant Samples  
A total of ten medicinal climber species from different families were selected from the study 

area for the isolation of endophytic fungi. Taxonomy and medicinal uses of the selected plants 

have been tabulated in table1 (Shetty et al., 2002; Keshavamurthy and Yoganarasimhan, 1990; 

Subbaiah, 1978; CEE, 2004).  

 

Isolation and Identification of the Endophytic Fungi 

In the present study, a total of 69 fungal colonies were isolated from ten climber species. 

Penicillium adametzi, P. aurantiogreisium, P. chrysogenum, P. citrinum, P. italicum, 

Cladosporium cladosporioides, Fusarium oxysporum, Chaetomium globosum, Curvularia 

lunata, Aspergillus spp., and Alternaria alternata were commonly isolated. Shankar and 

Shashikala (2010), isolated a total of 3,732 fungal isolates from 6000 leaf segments incubated 

from ten medicinal climbers and grass species during the monsoon, winter and summer seasons. 

Alternaria alternata, Chaetomium globosum, Cladosporium cladosporioides, C. hebarum, 

Curvularia lunata, Gliocladium roseum, Nigrospora sphaerica and Phyllosticta spp. were 

frequently isolated. 
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Table 1: Traditional/local uses of selected medicinal climber species 

Sl. 

No. 
Host Family Local Name Uses 

1 
Asparagus racemosus 

Willd 
Liliaceae Satavari 

Fresh root juice mixed with honey 

and taken as a digestive, usually in 

epigastric discomfort after meals. 

Oil extracted from the root is used 

to treat nervous and rheumatic 

complaints.  

2 Cyclea peltata (Lam) 

Hook. F..& Thoms 
Menispermaceae Haadeballi 

The jelly obtained from leaf is used 

as cooling agent to eyes  

3 Gloriosa superba (Linn) Liliaceae Thok poo 

Rhizome is used as abortifacient, 

digestive, stomatic and tonic, in 

inflammations, ulcers, parasitic skin 

diseases, in expulsion of the 

placenta.  

4 
Naravelia zeylanica 

(L.)DC., 
Ranunculaceae Agniballi 

The entire plant is used as an anti-

inflammatory and de worming 

agent. The roots and stems have a 

strong penetrating smell and are 

used by the tribals of Kodagu to 

treat severe migrane pains.  

5 Oxalis corniculata (Linn) Oxalidaceae Hulisoppu 
It is used as antiseptic, in anemia, 

fever and diarrhea.  

6 Passiflora foetida (Linn) Passifloraceae 
Passion 

flower 

Not well understood  

7 Rubia cordifolia Rubiaceae Kaadigeballi 

Juice of the leaves is used to cure 

sore eyes, swelling in the eyeballs 

and conjunctivitis. Decoction of the 

whole plant except root with cumin 

seeds mixed with milk and sugar is 

taken to purify blood. The soot 

obtained from burning a wick 

dipped in the juice of the leaves is 

used as Kajal by the local people  

8 
Raphidophora pertusa 

(Roxb.)Schott 
Araceae Vodibaale 

Stem ground with lemon juice and 

sandalwood which gives out a red 

paste is applied in the body to 

relieve pain.  

9 Smilax zeylanica (Linn) Liliaceae 
Mundrath -

balli 

It is used as rubet for sarsaparilla in 

the treatment of venereal diseases. 

It is applied for rheumatism and 

pains, leaves used as vegetables  

10 
Tinosopora cordifolia 

(Willd) Hook.f. Thoms 
Menispermaceae Amrithaballi 

Used as anti-inflammatory, 

digestive, galacto purifier and tonic, 

in vitiating conditions of pitta, 

burning sensation, skin diseases, 

cough asthma and jaundice  

 

Endophytic Colonization Rate  
Ten climber species were selected for the isolation of endophytic fungi in three different seasons 

for the present study. The isolated fungi were analysed for colonization rate in all the three 

seasons. Among the climber species, the total colonization rate (CR %) ranged from a minimum 

of (15.5533%) in Passiflora foetida (Pf) to a maximum of (52.8833%) in Cyclea  peltata (Cp) 

during the monsoon season.   It ranged between a minimum of (7.1100%) in Asparagus 

racemosus (Ar)) and a maximum of (51.5500%) in Cyclea peltata (Cp) during winter season 

(table.2.). Similarly, the CR(%) ranged from a minimum of (3.9967%) in Passiflora foetida (Pf) 

to a maximum of (25.3300%) in Gloriosa superba (Gs) during the summer season.  
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There was a seasonal variation with respect to colonization rate among the climber 

species. CR was least during summer season, moderate in winter and highest in monsoon 

season. When all seasons put together, among the climber species, Passiflora foetida showed 

the least colonization rate of 9.0333% and Cyclea peltata showed the highest rate of 

colonization of fungi of 40.4400 % .According to Shankar and coworkers, Chaetomium 

globosum (10.1%), Colletotrichum gleosporioides (7.7%), Nigrospora sphaerica (5.0%), 

Phyllosticta spp. (3.5%), Alternaria alternata (2.3%), Cladosporium herbarum (2.2%) were 

frequently isolated fungal species in the medicinal climber species from the Malnad region of 

Southern India (Shankar and Shashikala, 2010). 

 
Table 2:  Colonization Rate (CR) % of endophytic fungi in climber species . 

Host 
Colonization rate % 

Monsoon Summer Winter Mean Total 

Asparagus racemosus(Ar)  16.4433 7.1100 7.5533 10.3689 

Cyclea peltata (Cp)  52.8833 51.5500 16.8867 40.4400 

Gloriosa superba (Gs)  39.5533 38.6633 25.3300 34.5156 

Naravelia zeylanica (Nz)  27.1100 20.4400 19.7733 22.4411 

Oxalis corniculata (Oc)  15.9967 11.9967 13.3300 13.7744 

Passiflora foetida (Pf)  15.5533 7.5500 3.9967 9.0333 

Rubia cordifolia (Rc)  21.7767 27.1067 14.6633 21.1822 

Raphidophora pertusa (Rp)  25.3300 13.3300 11.8867 16.8489 

Smilax zeylanica (Sz)  29.7767 34.6633 17.7767 27.4056 

Tinospora cordifolia (Tc)  19.1100 18.2200 7.1100 14.8133 

 
Petrini (1991) also observed high colonization rate and frequency during the month of 

June –August where the leaves are mature and there was very little precipitation, and according 

to him endophytic species are be affected by season.  

 
Table 3: Dominant  Endophytic fungi isolated from selected climber species. 

Host Endophytic fungi isolated 
Percentage Dominance (%) 

Monsoon 

(June-Sept) 

Winter 

(Oct-Jan) 

Summer 

(Feb-May) 

Mean 

Total 

Ar  Phyllosticta minima  29.7767 22.2200 14.6633 22.2200 

Cp  Aspergillus flavus  30.6633 25.7733 15.9967 24.1444 

Gs  Penicillium oxalicum  31.9967 22.2167 14.6633 22.9589 

Nz  Penicillium citrinum  36.8833 27.9967 19.5533 28.1444 

Oc  Bipolalris maydis  40.4400 21.3300 15.1100 25.6267 

Pf  Penicillium chrysogenum  22.2167 14.6633 11.9967 16.2922 

Rc  Alternaria alternata  30.2200 19.1067 11.9967 20.4411 

Rp  Chaetomium globosum  35.9967 20.8867 19.1067 25.3300 

Sz  Geosmithia lavendula  37.4433 22.6633 13.3333 24.4800 

Tc  Penicillium citrinum  36.4400 27.5533 27.5500 30.5144 
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Table 4:  Scheffe Post hoc test for endophtyic colonization frequency in climbers 

Host Dominant Endophytic 

Genus 

Subset for alpha=0.05 

a b c d 

Pf Penicillium chrysogenum  16.2922    

Rc Alternaria alternata  20.4411 20.4411   

Ar Phyllosticta minima   22.2200   

Gs Penicilium oxalicum   22.9589 22.9589  

Cp Aspergillus flavus   24.1444 24.1444  

Sz Geosmithia lavendula   24.4800 24.4800  

Rp Chaetomium globosum   25.3300 25.3300 25.3300 

Oc Bipolalris maydis   25.6267 25.6267 25.6267 

Nz Penicillium citrinum   28.1444 28.1444 

Tc Penicillium citrinum     30.5144 

 

According to Rather et al., (2010), leaves of Asparagus racemosus sampled during wet 

seasons harbored more endophytes rather than the dry season. The diversity of endophyte 

assemblage comprised various hyphomycete and coelomycete members. Geotrichum sp., 

Phomopsis sp., Trichoderma sp., Humicola sp., have proven their recurrence along with 

Colletotrichum in all seasons. Rajgopal and Suryanarayanan (2000) isolated five endophytes 

from Azadirachta indica leaves. Of these, four were sterile forms and one was Fusarium 

avenaceus. The frequency of colonization was higher during rainy season than dry season.  

Seasonal changes in distribution of colonization frequeny of endophytic fungi were 

reported from many host plant studied (Wilson and Carroll, 1994; Lodge and Cantrell, 1995; 

Suryanarayanan et al., 1998). The frequently isolated fungi such as Chaetomium globosum, 

Colletotrichum gloeosporioides, Phyllosticta spp., Cladosporium spp. are general species which 

grow rapidly on culture medium (Frohlich and Hyde, 1999; Cannon and Simmons, 2002; 

Suryanarayanan et al., 2003; Krishnamurthy et al., 2008). The greater number of total isolates in 

monsoon seasons than in the winter and summer season suggests that colonization by 

endophytes is correlated with climatic factors (Wilson and Carroll, 1994). These factors may 

determine spread and germination success of endophytic fungal spores (Schulthess and Faeth, 

1998). 

Aspergillus, Penicillium and Cladosporium species isolated in this study are common 

soil or air borne fungi but they also have the potential to live endophytically, especially in 

leaves (Petrini, 1984). Precipitation is a major factor influencing endophyte assemblage and 

changes of colonization frequency in different seasons. However, other factors that may 

contribute to changes in the endophytic community include leaf age, weathering of leaf cuticle, 

the presence of wounds, increased exposure to propagules with time and changes in leaf 

physiology, leaf chemistry and also soil characteristics (Lumyong et al., 2009; Marquez et al., 

2010). 

Conclusion 
 

the present research work, we isolated various genera and species of endophtyic fungi.  They 

found to be occurring in all seasons.  But there was a seasonal variation with respect to the 

colonization rate and frequency a particular endophytic fungi.  This suggests that endophytic 

fungi occur more in wet seasons.  Thus we can isolate  various types of edophytes in different 

seasons which can further be used for commercial exploitation. 
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