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Abstract: Endophytic fungi of inner bark of Prosopis cineraria have been investigated. 32 species belonging
to 21 genera were isolated. The colonization frequency of the endophytic fungi was reported as 62.55%. Fungus
composition included 13.6% zygomycetes 5.6%  ascomycetes,  72.8% hyphomycetes, 4% coelomycetes and
4% sterile fungi have been found. Colored colonies of endophytic fungi with pigmented single cell conidia were
found in abundance. The sterile endophytic fungi presently reported are expected to add to the list of new
fungal species. It is concluded that some pathogenic fungi might act as latent pathogen in cortical region of
the bark which become active and cause disease leading to sudden death of host tree. 
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INTRODUCTION of such new reports. They are a largely unexplored

Fungal endophytes are micro fungi that colonize Tropical  plants are expected to support a high diversity
living tissues of plants without producing any apparent of endophytes and only a few of them have been
symptoms or obvious negative effects [1]. Fungi that are screened  for endophytic presence. Endophytic fungi
biotrophic mutalists, benign commensals or latent have been isolated from leaves, stems and roots of woody
pathogens are included under the broad term plants from the temperate and tropical regions. However,
‘endophytes’ [2]. Many Endophytes produce unusual no attempt has been so far made to find out endophytic
secondary metabolites of industrial importance [3, 4]. fungi from the Thar Desert (India). Therefore, present
They have a protective role against insect herbivory and investigation has been under taken to explore the
many are producer of novel antimicrobial secondary endophytic mycoflora from living symptom less inner bark
metabolites [5]. Isolation of a potent anticancer agent, of Prosopis cineraria – a key stone tree species of Indian
taxol  from Pestalotiopsis microspore, an endophyte of Thar Desert.
the yew tree (Taxus wallichiana) and the phytohormone Prosopis cineraria is one of the  most common tree
producing fungus from rice plant, Gibberella fusikuroi of  the Indian desert belonging to family Mimosacease
suggests the potential of endophytes as a source of and locally known as Khejri. This is a preferred tree for
useful metabolites. Furthermore, some endophytes are agro-forestry   and   is  a  popular renewable source of
known to contribute to fitness and/or weakness of their fuel, fodder, timber and vegetables needed by local
hosts [2, 6-8]. populace [11]. It is an important component of desert

Hawksworth [9] estimated that there are 1.5 million ecosystem of India as biomass producer and as
species of fungi; of which, only 75,000 species have been leguminous tree it enriches desert soil, fixes atmospheric
so far described. Several mycologists have tried to answer nitrogen and provides a green coverage. The immature
the question where are these missing fungi? It is possible and mature pods are energy rich edible and have high
to locate them by identifying the habitats for their nutritional values [12]. P. cineraria is well adopted to arid
presence [10]. The internal tissues of plants harbouring and semi arid  conditions of  the  Indian  desert, perhaps
endophytes  may  well account for a substantial number due to their  well  developed and expansive tap root

component of biodiversity, especially in the tropics.
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system which  reach  up  to a length of 20 m, often carefully dissected into small piece (1.0 x 0.2 cm). 200
reaching out the  ground  water resources [13]. In segments of small bark piece were plated on water agar
Rajasthan, there is a common practice to harvest the green medium (15 g lG ) amended with streptomycin (100 mg lG )
pods, which are boiled, dried and sold as vegetable either (40 samples of bark piece from each district) and
singly or in combination  with other local plant products incubated at 25°C-+2°C for three weeks. The plates were
to yield Pach-kutta, a mixture of five species. Green pods monitored regularly for the growth of endophytic fungi.
locally called as sangria or hangri and the ripened ones, The hyphal tips that grew on surface sterilized bark pieces
called khokha, are used as vegetables. During India’s were isolated on to potato dextrose agar (PDA). The
infamous Rajputana famine (1868-69), many lives were percent frequency of occurrence was calculated as
spared using the sweetish bark as a food. It was ground proportion  of  No.  of  bark   segments  colonized  per
into flour to make cakes. Wood used for boat frames, total No. of plated segments. Similarly the percentage
houses, posts and tool handles. The poor form of frequency  of  dominant  endophytes was calculated as
unimproved trees limits its use as timber with 31% soluble No. of species endophyte colonies per total no. of all
potassium salts and the wood ash may serve as a potash endophyte colonies [17] Endophyte fungi were identified
source. Pods and leaves provide valuable fodder during using standard indentification manuals [18-21].
the dry season. Bark and leaf galls are often used for
tanning. The gum exuding from the trunk is suggestive of RESULTS AND DISCUSSION
gum Arabic. Reported to be astringent, demulcent and
pectoral, ghaf is a folk remedy for various ailments. The A total of 32 species belonging to 21 genera were
flowers are mixed with sugar and administered to prevent isolated from inner bark of P. cineraria. The colonization
miscarriage. The ashes are rubbed over the skin to remove frequency was 62.5% (Table 1). The fungus composition
hair. The bark considered antihelminthic, refrigerant and included 13.6% Zygomycetes, 5.6% Ascomycetes, 72.8%
tonic that are used for asthma, bronchitis, dysentery, Hyphomycets, 4% Coelomycetes and 4% sterile fungi.
leucoderma, leprosy, muscle tumors, piles and wandering Aspergillus, Fusarium and Alternaria spp. were found
of the mind. Smoke from the leaves is used for eye most dominant endophytes of Prosopis cineraria in this
troubles, but the fruit is said to be indigestible, inducing study. During the present investigation, it was found that
biliousness, destroying nails and hairs. the colonies represented a very wide spectrum of color,

Little information is available about disease incidence Chaetomium, Alternaria, Aspergillus, Cladosporium,
on P. cineraria. Recently heavy mortality of standing age Curvularia, Drechslera, Penicillium, Rhizoctonia,
old trees has been recorded due to their attacks of root Trichoderma, Torula, Macrophomina and Pestalotiopsis
and wood rotting fungi (Gonoderma sp., Fomes sp., species are characterized by colored colonies and were
Phillinus sp.) especially in areas which receive less than presented  in  abundance  than  the white color colonies
250 mm rainfall [14]. 2-20% mortality was observed in of Fusarium species. It was also noticed that the
Rajasthan by combined activity of insect and fungal frequency  of  fungi  with hyaline or light color conidia
organisms [15, 16]. was less than the fungi with pigmented conidia. Conidial

MATERIALS AND METHODS with single cell spores were higher than with fragmented

Five districts of Indian Desert (Jodhpur, Jaislamer, However, Nicot [23] has observed that in arid region fungi
Barmer,  Bikaner and Churu) were selected for collection with strongly pigmented and segmented conidia
of bark samples from trees. Bark of the stem has been dominate. 
peeled at 1.5 m above the ground level and 1.5 cm depth The occurrence of fungal endophytes is mainly
with ethanol-disinfected machete.  Approximately  5x5  cm influenced by environment factors and type of host
barks pieces were taken for the study. The samples were tissue. Suryanarayanan  et  al. [24]  observed  that  the
processed within 24 h of their collection. Surface dry tropical forest had much less endophytic diversity
sterilization  of  bark  samples  were done by immersing compared to wet tropical forest. In the present
the bark pieces in 70% (v/v) ethyl alcohol for 1 min and investigation, a high diversity of endophytes is being
3.5% (v/v) sodium hypochlorite for 2 min and rinsed three reported. The  main  cause  of  such significant diversity
times in sterile distilled water for 1 min.The outer bark was in dry  thorny forest is high moisture and organic
removed and the inner portion containing the cortex was substances of inner bark which provided better nutrition

1       1

morphology  is concerned with the frequency of foam

conidia. Bohra [22] has found similer observations.
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Table 1: Endophyte fungi isolated from inner bark of Khejari (P. cinearia)

Colonization

No. of frequency Dominant

Endophytic fungi endophytes (200 segments) fungi

A. Zygomycetes

Rhizopus stolonifer 8 4.0 6.4

Mucor racemosus 7 3.5 5.6

Mucor sp. 2 1.0 1.6

B. Ascomycetes

Chaetomium globosum 6 3.0 4.8

Chaetomium sp. 1 0.5 0.8

C. Hyphomycetes

Alternaria alternate 3 1.5 2.4

Alternaria solani 1 0.5 0.8

Alternaria tenuis 1 0.5 0.8

Aspergillus flavus 13 6.5 10.4

Aspergillus niger 14 7.0 11.2

Aspergillus tamari 11 5.5 8.8

Aspergillus terreus 4 2.0 3.2

Cladosporium herbarum 3 1.5 2.4 symptoms are developed on infected plants. We presume
Curvularia lunata 4 2.0 3.2

Drechslera tetramera 3 1.5 2.4

Fusarium oxysporum 1 0.5 0.8

Fusarium moniliforme 6 3.0 4.8

Fusarium sp. 3 1.5 2.4

Penicillium citrinum 5 2.5 4.0

Penicillium sp. 6 3.0 4.8

Rhizoctonia sp. 1 0.5 0.8

Trichoderma harzianum 5 2.5 4.0

Trichoderma sp. 5 2.5 4.0

Torula sp. 2 1.0 1.6

D. Coelomycetes

Macrophomina phaseolina 3 1.5 2.4

Pestalotiopsis sp. 1 0.5 0.8

Phoma sp. 1 0.5 0.8

E. Sterile fungi

Sterile mycelium (hyaline) 1 0.5 0.8

Sterile mycelium (brown) 1 0.5 0.8

Sterile mycelium with 1 0.5 0.8 However  there are still more challenging question
chlamydospore

Sterile mycelium (narrow width) 1 0.5 0.8

Sterile mycelium (Specific 1 0.5 0.8

branched hyphae)

No. of Isolates 125 62.5

that  are  pre-requisites  of  any fungi for establishment
and to survive under adverse conditions of desert.
Suranarayanan et al. [25] observed neither host
specificity among the endophytes nor association of
distinct fungal communities with any specific host tree.

Present study showed the occurrence of five sterile
mycelia that deferred in shape and size of chlamydospore,

breadth  and  color  of  mycelium, branching of hyphae
etc. Characterstically they do not reproduce either by
asexual  method  or  through conidial formation even
when cultured in well defined nutrient media, there by
represently  a  new  phylogentic  lineage  of  fungi and
also contribute to broad spectrum of exploring fungal
biodiversity.  Manoharachary  et al. [26] reported that
host specifity of endophytes helped by (concomitant
with) broad range of host  diversity  often leads to
enhanced  endophytic floral diversity.The authers
presume that this group of sterile fungi are the answers
for the famous question of “where are the missing fungi”.
Thus,  there is an urgent need for investigating these
fungi to raise pure culture on well-defined nutrient
specific media so as to enable their proper identity. 

Some pathogenic fungi easily survive without any
apparent symptoms in the host plants. Fusarium and
Macrophamina are pathogenic to legume but no

that several leguminous trees endophytic fungi like
Trichoderma and Aspergillus spp. have been found to
suppress  the  growth  of such latent pathogenic fungi.
For examplr an endophytic Penicillium spp. has been
found to produce antibiotic that weaken or kill other fungi
that can cause disease [17].

Singh et al. [15] have reported an unusual
phenomenon, observed in natural stands of Prosopis
cineraria growing in particular areas/ districts, where tens
to hundreds of mature trees have shown “sudden death”,
owing to no known reasons. Present authors are of the
opinion that a major cause of sudden death can be the
endophytic fungi.It is opined that some pathogenic
endophytic fungi, act as latent pathogen, which are
harboured in cortical region of the bark in infected trees.
These endophytic fungi are expected to become active,
cause diseases leading to sudden death of the host tree.

like how these pathogenic endophtic fungi survive
without pathogenesis? how they can remain latent and
become active at latter stages? still remain unanswered.
Besides these, there is an urgent need to work on the
culture  media,  nutritional  and  environmental  factors
(eg. Biotrophic or axenic culture) which can induce a
reproductive phase in these sterile fungi. It is also
necessary  to  discover  certain  biocontrol  agents (may
be endophytic fungi), which can suppress the growth of
latent pathogenic endophytic fungi.

The present authors are vigorously pursuing their
investigation in finding answers/ solution to these
questions. 
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