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theretfore initiated o study the endophytic fungal population in Withania somnifera (L.) Dunal., a

commonly used medicinal plant in the subcontinent

Introduction

Endophytes are mncrpbes which colonize living, internal tissues of plants without
causing any harn? to their host (Bacon & White, 2000). All vascular plants harbour
endophytic organisms (Zhang et al., 2006). These endophytes protect their hosts from
infectious agents and adverse conditions by secreting bioactive secondary metabolites
(Azevedo et al., 2000; Carroll & Carroll, 1978; Strobel, 2003). The endophytic fungi play
important physiological (Maliowaki er al.,. 2004) and ecological (Tintjer & Rudger,
2006; Malinowski & Belesky, 2006) roles in their host life. The ubiquity of these
symbiotic microorganisms 1s clear, but diversity, host-range, and geographical
distributions are unknown (Arnold & Engelbrecht, 2007). Endophytes are now
considered as an important component of biodiversity. The distribution of endophytic
mycoflora differs with the host.

Medicinal plants are known to harbour endophytic fungi that are believed to be
associated with the production of pharmaceutical products (Zhang ef al., 2006).
Therefore, it is important to explore endophytic mycotlora in the medicinal plants. In the
present study, Withania somnifera, an important medicinal plant, was investigated for the
presence of endophytic community.
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Fio. 1. Withama somnifera (L.) Dun

| e el evergreen, tomentose shrub, 30-150 ¢m iy he

S ,l veg are simple, ovate and glabrous; wi, tho
with stout and fleshy tap-1o0ts * 18 007510 cm long, 2.5 = 07 cm wide,
the floral region being smaller and %Pgwél's’al‘e inconspicuous, borne in aX”];ll‘ie
eoud e’ and nAIDY e hed in persistent calyx, bear many yeloy,
umbellate cymes. Orange red berries clothed 11 PEiSts and fruits allithe ea:
There are about 600 seeds per gram. The plant flowers year roun

ropagated from seeds. ,
i pu%itlzania somnifera is an important tropical mzc.llcmé! I; Lz:]nt ?grloi':gs t% the fap;)
Solanaceae (Yang et al., 2007). It is known as Indian Gin : g bl S \;’/; € range f
therapeutic uses in ayurvedic and other tradltl.onal SyStEm.S 0 ImCZ(])((:)Te.W'Ore than 9
pharmaceutical products are produced from this plant (Rar er al., 2001). Wide range of
activity including anticancer, antistress, z}ntl-l.nﬂammat()rya antltlfmor, an.tlblotic,
anticonvulsant, CNS depressant, hepatoprotective, 1mmunomodulatp§y, Insect antolfeedam
properties are reported (Rasool & Varalakshmi, 2006; Scartezzini & Sparonj 2000:
Agarwal et al., 1999). , ,

It is believed that medicinal plants and their endophytic flora produce SImilar
pharmaceutical products. The use of endophytig fungqs for the production of
pharmacologically active metabolites has been on rise (Knight er al., 2003). Taxol, 4
potent anticancer drug, is one such example, produced by Taxus brevifoliq plant ang
endophytic fungi, including Taxomyces andreanae and several other fungi (Strobe] ¢y al.,
1996; Strobel, 2003; Gangadevi & Muthumary, 2007).

Endophytes are mostly unexplored group of microorganisms, but a few studies show
them as a huge source of medicinal compounds. Dreyfuss & Chapela (1994) estimated
that there may be one million species of endophytic fungi alone. There is a lack of
information about endophytic diversity in this region. There was an immense need to
understand the biodiversity of endophytic fungi in this semiarid region where the climatic
conditions remain extreme to high and annual rain-fall is less than 15 mm, most of the

time in a year. The present study was conducted to determine the diversity of endophytic
mycoflora of Withania somnifera in this geographical region.
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Aol Isolation ¢ .
(o (the method described by Perip; (1986) T';]é)f cndophytic fungi was done according

qnning Waler 10 Temove dust and depyi Leaf Plants samples were rinsed gently in
e with and without midrih- <. Samples were cut into 3-4 x 0.5-1 ¢
PILLLS \\" gy o \'ld.llb. Slems and roots sam | ¢ Cul !nl() 34 X (.5-1 cm
sieces. Each sample was disinfected Wi > >IPIEs were cut into 0.5-1.0 ¢cm long

. t} 0 ‘
‘in Sodium hypochlorite (NaO() I-H"/(} 7(2T/O3Cllh(;mo! for I min followed by immersion
‘ Y Thinutes, depending on the type of

Ainsed three times 1n .m?,-nc distilled water 1 the blaca: e o )
plotting papet. The efficiency of surface sterilization )I:OLCLZS 'Wtr? ‘bloued-er 3 .S[C.'\IFC,
segment of tssues as per method of Schyly et al. (I(B()x)cl 'Lulc’ ko asc‘crlal.n?d . ?\,u'\"
ems., and mms)plcccs were made separately, Ab;)lll S-%) .gcsyo dllO‘n 9r.ltl']gl.£r0'l] lgd\.ﬁ\
dextrose agar (PDA) supplemented wih penicillin G (lboél':ll]ci:\gl.\n;-cllc‘pl(;m{c.l‘o? OECI:::
(100 HE ml‘ ) ‘Thc dlSh?S were sealed with parafilm and incubated )'ud r1’7:-”l”cC[‘) ?«??4-6
weeks. Most 0" the fungal growth was Initiated within 10 days of ino "ulabl' —r; The fungl
that grew oul trom the segments were periodically isolated anLl 1de t'(f" d ll)o t. ansf rrincﬂ
(he hyphal tips to fresh PDA plates without antibiotics, B

Colonization Frequency (CF) was calculated as descri
. g . L eSCl‘ b ‘ 28 o z . 2 =
(2003). Briefly, proper time of incubation wags given for CI; ce(?ugtyinsgury‘m‘“‘ly o S

Colonization frequency of endophyte = _Number of Segments colonized by fungi x 100
Total number of segment observed

Fungi' were grown on s.pecif.'led media under specified culture condition, for
identification. The fungi were identified on the basis of their morphological and cultural
characteristics (Domsch er al., 1980; Ellis, 1971: Kenneth et al., 1965; Sutton, 1980).

Results

The present study 1s the first one about the endophytic flora of Withania somnifera, a
medicinal plant found i this region. A total of 643 segments including 202 leaf, 391 stem
and 50 root segments obtained from 20 different plants were screened for the presence of
endophytic fungi. Twenty species belonging tol2 genera of fungi were isolated during the
present studies. It included 9 fungi from leaves, 20 from stems and 4 from roots (Table 1).
All the isolated fungal species were submitted to the Karachi University Culture Collection
(KUCC) bank. Among the 1solated fungi, four belonged to the class Ascomycetes and 20 to
class Deuteromycetes. Most dominant endophyte was Alternaria alternata which 1s not
organ-specific. It has been isolated from leaf and stem tissues. It was isolated five times
from four different plants at different times (i.e. April, May, and September). Overall
colonization frequency was determined 14.15% of surface sterihzed tissues.
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There 1s sufficient evidence that endophytic
plant physiology. They receive nutrition, protect;

their hOSIS (Clay & Schardl, 2002: Thrower & Lewis, 1973), while host plants are also

bcncﬁlcd from this symbiosis. Endoph)’tes provide protection to their hosts from insects,

pests, and herbivore, and help their hosts to adapt i different stress conditions (Knop er

al.. 2007: Clay, 2005: Clay & Schardl, 2002 Malinowski e al., 2006). However,

endophyles 250 act as opportunisic microorganisms under some conditions (Saikkonen
ot al., 1998 Faeth er al., 2004).

Attempts are being made to isolate and identif

_ y bioactive metabolites from endophytic
fungi (Strobel er al., 2004). Studies were also carried out on endophytic fungi to screen

them for antibiotics, antiviral and anticancer, antioxidants, insecticidal and
immunomodulatory compounds (Tan & Zou, 2001). The endophytic fungi isolated from W.
somnifera will also be investigated for potential bioactive compounds, in future studies.

In the present study, 24 different fungal species were isolated from Withania
somnifera. Our results are quite similar to the finding made by Suryanarayanan er al.,
(2003) who reported about the endophyte biodiversity in two dry tropical forests of the
Nilgiri Biosphere Reserve in India. Amongst the 24 plant species, the lowest number of
rungal diversity was 10 in Gmelina arborea Roxb., and the highest number was 26 in
Shorea roxbufghii G. Don.

Attempts have also been made to isolate pharmaceutical substances from plants and
their endophytic fungi, as endophytes are considered to be rich source of novel
compounds (Strobel et al., 2004).
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