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Abstract 

Endophyte assemblages of seed coat, embryo with endosperm, leaves of young, mature, 

senescent were studied from Jatropha curcas (Biodiesel) plant. A total of 28 fungal species 

belonging to 20 genera and 3 main groups of taxa were identified. Two species belonging to 

Ascomycete, four species from Coleomycetes, 18 species from Hyphomycetes remaining one 

species from xylariaceous form, two yeast forms and sterile colonies were recorded. Some 

endophytes such as Colletotrichum gloeosporioides, Phyllosticta capitalensis were dominant 

endophytes.The number of species as well as the number isolates of endophytes increased 

with age of leaf. There was little overlap between the fungi assemblages of the air and soil 

group of fungi. A few fungi showed that nature of the host tissue as well as the environment 

determines the fungi present in the host. 

Key words: Fungal endophytes, seed coat, embryo with endosperm, young, mature and 

senescent leaves.  

mailto:gv2032@gmail.com


       
 

Studies on fungal endophyte assemblages in seed coat, embryo with endosperm, young, mature and 
senescent leaves of Jatropha curcas L. (Biodiesel) plant in Tamil Nadu, Southern India. G. VENKATESAN   

Sep 2013 Vol 1 (3) Page 29 

 

 

INTRODUCTION 

Jatropha curcas L. (Biodiesel plant) 

belongs to the family Euphorbiaceae is 

important cultivated plant. It is believed to 

be a native to Mexico and Central 

America. Since its introduction by 

Portuguese traders in the 16
th

 century in 

India. Jatropha curcas is a multipurpose 

plant and is grown in many parts of the 

world for example Brazil,idia, Maxico and 

Thailand (Foidl et al., 1996, David et al., 

2009). It is a widely used species for 

traditional medicine, hedging fences and 

preventing soil erosion. Jatropha fruits are 

used to treat diseases like dysentery, 

hemorrhoids, gonorrhea, coated tongue, 

infertility, small pox and other skin 

infections and oil is used for preparation of 

soap and cosmetics in many tropical 

countries. Jatropha gossypifolia is very 

commen herb found growing beside rail 

lines and on follow land throughout the 

year in india. Jatrophane-17, an 

anticompound that shows potent 

antileukomic and cytotoxic activity has 

been isolated from its leaves. The family 

Euphorbiaceae is being investigated for the 

medicinal properties of its latex (Swapan 

Kumar Ghosh,2003). Jatropha species is 

an importance of biodiesel plant and uses 

etc. Fungal endophytes colonize living 

plant tissues without producing any 

apparent symptoms or obvious negative 

effects (Hirsch and Braun, 1992).The term 

endophyte was coined by de Bary (1866) 

to denote organisms that colonize internal 

plant tissues. Carroll (1986) defined 

endophytes as organisms that cause 

asymptomatic infections within plant 

tissues. He excluded pathogenic and 

mycorrhizal fungi from this definition. 

Most of the plant species that have been 

studied for endophyte presence are from 

the temperate regions (Rodrigues and 

Petrini, 1997). Investigations focusing on 

endophyte associations of plants from 

tropical regions are not many (Rodrigues 

and petrini, 1997). This prompted, 

Rodrigues and Petrini (1997) to describe 

tropics as a “black box” with reference to 

our knowledge of fungal endophytes. 

However, recently tropical plants have 

been investigated for their endophyte 

associations. These include palms from 

Bermuda (Southcott and Johnson, 1997) 

Rhizophora from South India 
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(Suryanarayanan et al., 1998), Musa from 

Hong Kong and Australia (Brown et al., 

1998), Brazil (Pereira et al., 1999) and 

Thailand (Photita et al., 2001). Spondias 

mombin from Brazil (Rodrigues and 

Samuels, 1999) and Azadirachta indica 

(Rajagopal and Suryanarayanan 2000). A 

few studies have revealed the influence of 

seasonal change on endophyte population 

in host plants. Marked variations in 

colonization rates of endophytes have been 

observed in dry and wet seasons for leaves 

of Euterpe oleracea (Rodrigues, 1994) and 

Quercus garryana (Wilson and Carroll, 

1994).  A few studies have been endophyte 

assemblages in young, mature and 

senescent leaves of Rhizophora apiculata 

Kumaresan and suryanarayanan (2002). 

One approach to understand more about 

these endophytic organisms would be 

study them at the plant of J.curcas. 

However, I have an inchoate 

understanding of the distribution of 

endophytes in different organ such as seed 

coat, embryo with endosperm, young, 

mature and senescent leaves of this plant. 

This paucity of information motivated the 

present study. 

MATERIALS AND METHODS 

Study site 

 The leaf samples were collected and 

studies were carried out within the 

compound of a Jatropha curcas plantation 

from our college at Mannargudi, Tamil 

Nadu, and Southern India. The plants are 

cultivating Jatropha curcas occupying 

3000 square feet areas. As basically India 

is a tropical country, this town is very hot 

in summer season (April, May, June, July) 

and the rainy season lies in three months 

during October, November, December. As 

this village is located in Thiruvarur 

district, a coastal district in Tamil Nadu 

state, this town receives about 80% of total 

annual rainfall in rainy season October to 

December in North-East monsoon blowing 

from the Bay of Bengal. Annual 

precipitation during study period with the 

average maximum and minimum 

temperatures being 34˚C and 24˚C 

respectively.          

Sample collection 

        Jatropha curcas occupying minimum 

2000 plants were growing in this field. 

http://en.wikipedia.org/wiki/Monsoon
http://en.wikipedia.org/wiki/Bay_of_Bengal
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Yellowish green, thin, tender young 

leaves, dark green, thick mature leaves and 

yellow, old, senescent leaves of J. curcas 

growing in plantation in our study field. 

Hundred seeds were screened seed coat 

and embryo with endosperms and 

randomly selected twenty leaves of young, 

mature and senescent leaves without any 

symptoms of leaf were collected from the 

shrubby plants brought to the laboratory 

and processed within one hour. The fungal 

diversity and pattern of colonization were 

studied of symptomless seed coat, embryo 

with endosperm, and different stage of leaf 

such as young (thin), mature and senescent 

leaves.  

 Isolation of endophytes fungi from 

different organ 

     One hundred seeds were collected from 

approximately 20 mature plants; the seed 

coat and embryo with endosperm (0.5cm) 

cut one bit from each seed were screened. 

The three types of leaves were collected 

and screened for endophytes at the same 

time. The leaf segment cut from the 

middle portion of the leaves. Twenty 

healthy leaves were collected from five 

individuals of each leaf 5 segments 

(approx. 0.5 cm² each) were cut and 

screened for endophytes assemblages. For 

each plant tissues bits of 0.5 cm
2
 each 

were cut and surface sterilized by the 

method of Suryanarayanan et al. (1998). 

The samples were washed in running 

water, dipped in 70% ethanol for 5 

seconds, immersed in 4% NaOCl for 90 

seconds and then washed in sterile water 

for 10 seconds or three times. The 

sterilized samples were plated on Potato 

Dextrose Agar (PDA) medium amended 

with antibiotic contained in Petri dishes. 

Ten segments each were placed in 9 cm 

diameter Petri dishes. The Petri dishes 

incubated in a 12h light/ 12h dark cycle for 

21 days at 26 ± 1˚C; the light regimen was 

provided by 4 florescent lamps (Bills and 

Polishook, 1994). The fungi were 

periodically isolated as and when they 

emerged from fungal endophytes and 

identified using standard identification 

manuals (Ellis, 1971, Subramanian, 1971, 

Barnett and Hunter, 1972, Sutton, 1980, 

Onions et al., 1981).  

Statistical Analysis 

The colonization frequency (CF %) of an 

endophyte species in the leaf tissue was 



       
 

Studies on fungal endophyte assemblages in seed coat, embryo with endosperm, young, mature and 
senescent leaves of Jatropha curcas L. (Biodiesel) plant in Tamil Nadu, Southern India. G. VENKATESAN   

Sep 2013 Vol 1 (3) Page 32 

 

 

calculated by the method of Hata and Futai 

(1995). 

            CF%   = (Ncol / Nt) x 100 

      Where, Nco1 and Nt are the number of 

segments colonized by each endophyte and 

the total number of segments observed 

respectively. 

The species richness (R1, Margalefs 

index), species evenness (E5, modified 

Hill’s ration) and species diversity 

(H’,Shannon’s index) for the  endophytes 

were calculated as described by Ludwig 

and Reynolds (1988) using the software 

provided by John Wiley and Sons, 

SPDIVERS. BAS. 

RESULT AND DISCUSSION 

A total of 100 bits of plant tissues such as 

seed coat, embryo with endosperm, young, 

mature, senescent leaves of J.curcas were 

isolated fungal endophytes. The number of 

endophytes isolated from seed coat and 

embryo with endosperm were low, but 

foliar endophyes isolates recovered 

increased with the age of the leaf (Table 

1). The endophyte assemblages’ senescent 

leaves were densely colonized when 

compared with young leaves. The number 

of endophyes that can be recovered from 

leaf tissues has been shown to increase 

with the age of leaves in several hosts 

incuding Douglas-fir (Stone, 1987), 

Coastal redwood (Espinosa-Garcia and 

Langenheim, 1990), Trachycarpus fortunei 

(Taylor et al., 1999), Azadirachta indica 

(Rajagopal and Suryanarayanan, 2000), 

Rhizophora apiculata (Kumaresan and 

Suryanarayanan, 2002). The increased 

density of colonization of older leaves is 

due to repeated reinfection of the leaf over 

time, probably from air and soil born 

inoculums (Carroll et al., 1977, Rodrigues 

et al., 1993). Similar, results were obtained 

in the endophytes population present in the 

J. curcas plant. I found that total of 29 

fungal species were encountered  from 

plant organ out of 400 bits. A total of 28 

species belonging to 20 genera and 3 main 

groups of taxa were identified. Two 

species belonging to Ascomycetes, four 

species from Coleomycetes, 18 species 

from Hyphomycetes, two yeast forms and 

remaining unidentified sterile colonies 

were recorded. A Coelomycetes member 

Colletotrichum gloeosporioides, 

Phyllosticta capitalensis were isolated in 

dominant endophytes from different age of 
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leaf. This species has been found to the 

dominant in Musa (Brown et al., 1998). 

Some species such as Phoma sp. 1, 

Phomopsis sp. 1 were recorded co-

dominant endophytes. These endophyte 

genera are classified as true endophytes by 

Petrini, (1986). Phyllosticta capitalensis 

has been isolated as endophyte from 

several Gymnosperms (Carroll and 

Carroll, 1978, Petrini and Carroll, 1981) 

and Angiosperms (Suryanarayanan et al., 

2002). A single plant species usually 

harbors different fungi as endophytes. 

Suryanarayanan et al. (1998) isolated 20 

and 21 different endophytic fungi from 

Rhizophora mucronata and R.apiculata 

respectively. Phyllosticta and Phomopsis 

are ubiquitous forms and contribute 

substantially to the endophyte assemblage 

of the leaves of many plants 

(Suryanarayanan et al., 2002, Murali et al., 

2007).  Alternaria alternata, Curvularia 

lunata, Paecilomyces variotii were found 

to occur as endophyte in all the stage of 

leaf. Fungal endophytes (of non-grass 

plants) belong to diverse taxa and cause 

discrete symptomless infections with 

restricted hyphal growth within the aerial 

parts of their hosts. They are not seed - 

borne but are transmitted from plant to 

plant by way of spores (Saikkonen et al., 

1998).  Different ecological groups of 

fungi such as leaf spot fungi, saprotrophs 

and dung fungi have been recorded as 

endophytes suggesting that the endophytic 

mode of life is a successful survival 

strategy (Carroll, 1999). Anamorphs of 

xylariaceous fungi (Geniculosporium and 

Nodulisporium) are common hyphomycete 

form that occurs as endophytes (Bills and 

Polishook, 1992). None of them  

Basidiomycete member was present as 

endophyte. Members of this class are 

rarely encountered as endophytes (Petrini, 

1986). Of the differed plant organ were 

studied, seed coat, endosperm with 

embryo, young, mature, senescent leaves 

showed high species diversity with 

reference to their foliar endophytes (Fig 1). 

A comparison of the seed with the leaf 

endophyte assemblage of the hosts showed 

that high diversity. The maximum 323 

number of colonies was isolated from 

senescent leaf followed by young leaf 157 

were isolated and the least number of 7 

colonies were isolated form embryo with 
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endosperm (Table 1). Colonization 

frequency (CF %) of fungi was high in 

senescent leaf but when compared to seed, 

embryo with endosperm, young and 

mature leaves. Mature and senescent 

showed maximum species richness with 

reference to their leaf endophytes (Fig 1). 

The species diversity estimations were 

calculated using Margalef’s index (R1), 

Shannon index (H’), Hill’s Ratio (E5 ), 

Fisher’s Alpha were also dissimilar to seed 

coat, embryo with endosperm,  leaves of 

young, mature and senescent (Table 2). 

The least richness index (R1) was recorded 

for seed coat and embryo with 

endosperms. To our knowledge, this is one 

of the first reports dealing with the 

mycoflora of Jatropha curcas from Tamil 

Nadu, south India. Further studies are 

warranted can throw more light on 

climatic and nutrient factors and 

endophytic fungi would elucidate their 

importance in role of Jatropha curcas 

plant. 
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Table 1. Colonization frequency (CF %) of endophytes from Jatropha curcas different   plant 

organs.  

        Leaves      

S.No Name of the fungi 

Seed 

Coat 

Seed 

Embryo 

with 

endosperm 

 

Young Mature Senescent   

 Ascomycete       

1 Guignardia perithecium    5 11  

2 Pestalopsis sp. 1 2  16 5 2  

 Coleomycetes       

3 Colletotrichum gloeosporioides  3 28 99 100  

4 Phoma SP. 1   8 25 18  

5 Phomopsis sp. 1  2 24 11 26  

6 Phyllosticta capitalensis   59 96 100  

 Hyphomycetes       

7 Alternaria alternata   7  12  

8 Aspergillus  candidus 4    3  

9 Aspergillus clavatus   2  1  

10 Aspergillus flavus 4  2  1  

11 Aspergillus niger   1  4  

12 Aspergillus wentii 4    1  

13 Asperigillus versicolor    6 1  

14 Aureobasidium pullulans 4    2  

15 Cladosporium cladosporioides    1 2  

16 Cladosporium sphaerospermum 2    1  

17 Curvularia lunata  1 7 5 13  

18 Drechslera rostrata    1 4  

19 Fusarium oxysporum  1   2  

20 Humicola grisea 1    1  

21 Nigrospora oryzae    1 6  

22 Paecilomyces variotii 20    2  

23 Penicillium sp. 1 2  2 1 1  

24 Penicillum frequentans    1 3  

 Sterile form       

25 Sterile form. 1 5   1 2  

 Xylariaceous form       

26 Xylariaceous form. 1    1 2  
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 Yeast forms       

27 Yeast form. 1 (JC1)   1 3 1  

28 Yeast form. 2 (JC2)    1 1  

  No.of species 10 4 12 17 28  

  No.of Isolates 48 7 157 263 323  

 

Table 2. Various measures of diversity indices fungal endophytes from Seed coat, embryo with 

endosperm, leaves of young mature, and senescent in Jatropha curcas plant. 

  

Seed 

Coat 

Seed 

Embryo 

with 

endosperm 

 

Young 

leaves 

Mature 

leaves 

Senescent 

leaves 

Species 
10 4 12 17 28 

Individuals 48 7 157 263 323 

R1(Margalef's) 2.32 1.54 2.18 2.87 4.67 

H' (Shannon Index) 1.91 1.28 1.86 1.62 2.11 

E5 (Hill's Ratio) 0.69 1.64 0.70 0.62 0.54 

Fisher's Alpha 3.84 3.88 0.03 4.06 7.36 

 

Fig 1.  Colonization frequency (CF %) isolated fungal endophytes from Seed coat, embryo with 

endosperm, leaves of young mature, and senescent in Jatropha curcas plant. 
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