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Abstract
Endophytic fungi l ive inside the plants, without causing any harm to the hosts and i ts
produce the secondary metaboli tes which are known to possess antimicrobial activi ty.
Justicia adhatodahas been used in Ayurveda, Unani, and Homeopathy medicine. In this
study, 40 samples of plants were col lectedfrom area of Samba distr ict (J&K) and screened
for the endophytic fungi.The plant f irst r insed in running tap water to remove the dust and
the other debris present in i t .  Segments of approximately 0.5 cm were cut with steri le
lancet blades and surface steri l ized by agitat ing in 70% ethanol (5 s), fol lowed by
treatment with 4% NaOCl (90 s) and then r insed in steri le dist i l led water (10 s). 40 ( leaf
and stem) segments from different plants are processed for the isolat ion of endophytic
fungi. A total of 27 endophytic fungi was isolated and identi f ied. The leaf segments showed
a maximum repository for endophytic fungi than the stem segments. Among the 27
endophytic fungi, the predominant endophytic fungi isolated belonged to the genera of
Alternaria alternata,Cladosporium oxysporum, Aspergi l lus fumigatus,  and some steri le
fungi , fol lowed by Cercosporaoxysporum .  In this study, i t  is also observed that the majori ty
of the fungi belonged to dematiaceous hyphomycetes.   From this study i t  is   concluded that
the isolat ion of endophytic fungi from Justaciaadhatoda  may be a good sourcefor   some
novel bioactive compound. However, further studies are required to screen these
endophytic fungi for production of novel bioactive compounds. 
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Introduction

Endophytes are microorganisms that are present inside the   l iving t issue of various plants
(root, fruit ,  stem, seed, leaf, etc.) which are establ ishing mutual relat ionship without   any
symptom of diseases(Arnold et al. ,  2003). These endophytes protect their hosts from
infectious agents and adverse condit ions by secreting bioactive secondary metaboli tes.
The endophytic fungi play important physiological and ecological roles in their host l i fe.
Many tradit ional medicinal plants are known as to play a crucial role in providing primary
health care since the dawn of civi l ization. The knowledge of medicinal plants has been
accumulated from different medicinal systems such as Ayurveda, Unani, and Siddha. In
India, i t  is reported that tradit ional healers use 2500 plant species and 100 species of
plants serve as regular source of medicine. During the last few decades, there has been an
increasing interest in the study of these medicinal plants has been witnessed in different
parts of the world mainly due to many problems associated with synthetic drugs and with
the emergence of mult i-drug resistant pathogens (Grit to MJ, et.al. ,  2015). Out of these,
10,000 species are known for producing medicine .Indian System of Medicine uses around
3000 plant species belonging to more than 1000 genera (Vaidyanathan D, et.,al 2015).

Aim of study Endophytic fungi l ive and grow inside the plants, without causing any harm to the hosts
and known to produce the secondary metaboli tes are potential antimicrobial activi ty.
Justacia adhatoda has been used in Ayurveda, Unani, and Homeopathy medicine.
Therefore, present investigation is conducted with tradit ional known medicinal plant,
col lected from area of samba distr ict (J & K) . In this study endophytic fungi to be isolate
with an confined technique and identi fy them.

Review of
Literature Recent investigations have been intensif ied by the potential i t ies of endophytic fungus

strains in production of bioactive metaboli tes such as taxol, pestaloside, torreyanic acid
and enzymes, xylanase, isoflavonoids, and asparagines(Dar RA, et.,al2015). Justicia
adhatodabelongs to (Acanthaceae), known commonly as Malabar nut tree, is a shrub
growing throughout the Indian peninsula. The plant is used in the indigenous system of
medicine in India and is a well-known expectorant in both Ayurvedic and Unani Systems
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of Medicine (Chopra R. N.etal 1956;Kapoor LD, 2001). The leaves of this plants are used
to treat malarial fever, chronic fever, intr insic haemorrhage, cough, asthma, leprosy, skin
diseases, and pi les [Sharma P. V.  1996]. The plant is reported to show abort i facient
(Wakhloo R. L., et.,al 1979) antimicrobial (Doshi J. J. and Patel V. K.1983, Mathew A. S.,
et.,  al.  1998), and anti tussive activi t ies (Dhuley J. N, 1999). The crude extract of   A.
vasica   leaves was found to have conspicuous anti feedant and toxic effects on the larvae
of   S. l i t toral is   (Sadek M. M, 2003). The plant contains alkaloids such as Vasicine,
vasicinone, deoxyvasicine, vasicol, adhatodinine, and vasicinol (Claeson U. P.,
et.,al.2000). Other consti tuents include vitamin C, saponins, f lavonoids as well  as
steroids, and fatty acids (Wealth of India A Dict ionary of Indian Raw Materials: Volume
II,1998).  Vasicine is reported to have bronchodilatory, respiratory st imulant, and uterine
stimulant effects (Gupta O. P., et.,al.1977). Vasicine acetate showed antimycobacterial
activi ty (Ignacimuthu S., and Shanmugam N.2010). Essential oi ls of the leaves of   A.
vasica   are also known to contain ketone, terpene, and phenolic ether which have
antitumor, antioxidant, antiaging, antimutation, and sedative effects; the high phenolic
content of essential oi ls contr ibutes to their antimicrobial propert ies (Wealth of
India,1998).  Various researcher have been able to isolate number of endophytic fungi
from some medicinal plant and also reported that they may role growth promoter in plant
as well  as health care in human beings( Ibrahimet.,al 2021;Ahmed, MAK.
Et.,al.2021,  Eram,D.,et.,  al.2018). Selim K.,et.,  al.  (2018) worked on Biodiversity and
antimicrobial activi ty of endophytic associated with Egyptian medicinal Plants. Therefore,
the present investigation was conducted to explore the medicinal plant for endophytic
fungi.

Methodology Collection of plant material Healthy parts of plant l ike leaves and stem of Justicia adhatoda
were col lected from area of Samba distr ict (Jammu-J&K). The plant materials were brought
to the laboratory in steri le polythene bags and keep it  in cold temperature (10oC) in the
refr igerator. Isolat ion of endophytic fungi The plant materials were taken out from the
refr igerator and place under room temperature .They were washed with running tap water;
leaf segments were equally cut by steri l ized scalpel from the mid port ions of healthy leaves
to include the midrib. The cut segments were surface steri l ized by immersing into the
fol lowing series of solut ions: steri le dis. H2O for 60 s, 70% ethanol for 60 s, 2.5% sodium
hypochlori te for 4 min, 70% ethanol for 30 s, and a f inal r insing in steri le dis. H2O three
times. About 100 µL of the f inal r inse water was inoculated on Malt Extract Agar (MEA)
medium to success the surface steri l ization. The steri l ized plant leaves were cut into f ive
segments (5 mm), and 20 leaf segments per individual plant were placed on the surface of
MEA plate (f ive segment for each plate), supplemented with 0.05 g of streptomycin sulfate
per 100 mL of medium to inhibit  bacterial growth and incubated at 28 ◦C ± 2 ◦C. The plates
were checked daily for any fungal growth; single isolates grown out from the t issues were
re-inoculated on fresh MEA plates and maintained at 4 ◦C in MEA slants (ALKahtani, et.,al
2020). Identi f ication of endophytic isolates The endophytic fungal isolates were identi f ied
upto genus level based on the basis of micro and macro morphological characters such as
colony morphology, pigmentation, growth pattern, spore structures, and other hyphal
characterist ics with the help of relevant l i terature and keys(Ell is, 1971;Gilman, 1957;
Raper and Fennel, 1965; Booth, 1971; Barron, 1972; Sutton 1980). The microscopic
examination was also done to study their reproductive spores. Cultures which fai led to
produce spores were grown on different minimal media and incubated for several weeks to
months

Analysis
Statistical analysis

To know the endophyte r ichness, the frequency of fungal endophytes harbored in
plant species were calculated by the number of segments colonized by endophyte
species divided by a total number of segments examined ×100 (Divya CR et.,  al
2016).

Colonization frequency (CF%)

 

Result and
Discussion About 40 segments (10 segments of each part respectively) of plant were screened for

the isolat ion of the endophytic fungi. A total of 30 endophytic fungi was isolated and
identi f ied viz..  The leaf segments showed a maximum repository for endophytic fungi
than the stem segments. Among the 30 number of endophytic fungi ,  15 genera
belongs to 22 species viz   of  Alternaria ,  sp. were isolated (table 2).    Tables 1 and 2
showed the CF value and taxonomic posit ion of endophytic fungi. The predominant
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endophytic fungi isolated belonged to the genera of  Alternaria alternata, Aspergi l lus
fumigatus, Aspergi l lus niger, A. terr ious    and Cladosporium oxysporium fol lowed by
Cercospora oxysporum, , Bipolaris ,  Colletotr ichum sp ,    Curvularia sp , Dreschelra
sp, Emerici l la nidulans Fusarium oxysporum, Penici l l ium brevicompactum, Phoma
sp,    Phomopsis sp, Mucor sp, Vert ici l l ium sp.   Some fungi which did not produce any
reproductive structure, as they produced steri le mycelia (no sporulat ion). These fungi
did not sporulate in spite of repeated subculturing on to sporulat ing media (PDA,
Potato   dextrose agar, and tap water agar) and hence are grouped on mycelia steri l ia.
In this study, the majori ty of the fungi (Table 3) belonged to dematiaceous
hyphomycetes or group of fungi imperfecti  or deuteromycetes (44%) , fol lowed by
hyaline hyphomycetes (25.9%) ,steri le mycelium fungi (11.1%), Coelomycetes (7.4%),
zygomycetes (3.7%) and Ascomycetes (7.4%). The colonization frequency was found
to be 67.5 % (table.1).

DISCUSSION

This study was carried out to isolate and identi fy of endophytic fungi from Medicinal
Plants Justacia adhatoda   from area of Samba Distr ict (J&K). In the study, a total of 27
fungal colonies were isolated from 40 segments ( 20 from eachstem and leaf). Among
the 27 endophytic fungi, the predominant endophytic fungi isolated belonged to the
genera of  Alternaria alternata, Aspergi l lus fumigatus, Aspergi l lus niger, A.
terr ious  and   Cladosporium oxysporium fol lowed by Cercospora oxysporum, Bipolaris ,
Colletotr ichum sp ,    Curvularia sp , Dreschelra sp, Emerici l la nidulans, Fusarium
oxysporum, Penici l l ium brevicompactum, Phoma sp,    Phomopsis sp, Mucor sp,
Vert ici l l ium  sp. These results were similar to the studies of Rajeshwari et al (2017),
they isolated and identi f ied numbers of endophytic fungi from the medicinal
plant Terminalia chebul  .  Dhanalakshmi et al.(2013), who had isolated Alternaria spp.,
Aspergi l lus spp., Bipolaris spp., Exophiala spp., Nigrospora spp., and Penici l l ium   spp.
from  Moringa oleifera as  dominant   endophytic fungi.    Barnabas et al.(2013) also
reported Aspergi l lus   spp., as the predominant isolate in the leaves, stem, and roots
of  M. oleifera  .They have also reported that most of fungal species belonged to
hyaline hyphomycetes (40%), coelomycetes (8.33%), dematiaceous hyphomycetes
(29%), zygomycetes (12.5%), and mycelia steri l ia (12.5%). The same results are
showed the presence of endophytic fungi in  Avicennia off icinal is ,  that isolated the
endophytic fungi namely reported  Aspergi l lus, Penici l l ium, Curvularia, Cladosporium,
Phoma, and Fusarium species  (Job N, et.,al.  2015). According to some reports of
workers, Alternaria sp. as endophytes have an potential to produce many antimicrobial
metaboli tes.The endophytic fungi are able to produce many antimicrobial metaboli tes,
such as col letotr ic acid (Zou et al. ,  2000) and griseofulvin (Park et al. ,  2005) reported
from Alternaria species ubiquitous fungal genus including saprobic, endophytic and
pathogenic species. 

Table : 1 Endophytic fungi isolated from plant  Adhtodavasica

Site of
location

 

No. of
samples

 

No. of fungi
isolated

CF (%)

Leaf 20 8 40

Stem 20 19 95

total 40 27 67.5

Table 2: Taxonomic position of endophytic fungi

S.
No.

 

Isolated endophytes Fungal class

 

STEM LEAF Total
(%)

1 Alternaria sp. Dematiaceous
hyphomycetes
(deuteromycetes

1 2 3( 11.1)

2 Curvularia spp.) Dematiaceous
hyphomycetes
(deuteromycetes

0 1 1(3.7)
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3 Mucor Zygomycetes 1 0 1(3.7)

4 Phoma spp. Coelomycetes 1 0 1(3.7)

5 Penici l l ium
brevicompactm

Hyaline hyphomycetes
(deuteromycetes

0 1 1(3.7)

6 Cladosporium
oxysporium

Dematiaceous
hyphomycetes
(deuteromycetes

1 2 3(11.1)

7 Fusarium oxysporum Hyaline hyphomycetes 0 1 1(3.7)

9 Bipolaris spp.) Dematiaceous
hyphomycetes
(deuteromycetes)

1 0 1(3.7)

10 Aspergi l lus fumigatus Hyaline hyphomycetes
(deuteromycetes)

1 2 3(11.1)

12 Aspergi l lus niger Hyaline hyphomycetes
(deuteromycetes)

0 1 1(3.7)

13 Emericel lanidulans Ascomycetes 0 1 1(3.7)

14 Dreschelrasp Dematiaceous
hyphomycetes
(deuteromycetes

0 1 1(3.7)

15 Colletotr ichum sp Dematiaceous
hyphomycetes
(deuteromycetes)

0 1 1(3.7)

16 Aspergi l lus terr ius Hyaline hyphomycetes
(deuteromycetes)

1 0 1(3.7)

17 Phomopsis sp Coelomycetes 0 1 1(3.7)

18 Vertici l l ium sp Ascomycetes 0 1 1(3.7)

21 Cercosporaoxysporum Dematiaceous
hyphomycetes
(deuteromycetes

0 2 2(7.4)

23 Steri le forms Mycelia steri l ia 1 2 3(11.1)

Table 3: Percentage of isolated fungal class

S. No. Fungal class Total
(%)

1 Dematiaceous
hyphomycetes

12(44.4)

2 Hyaline hyphomycetes 7 (25.9)

3 Zygomycetes 1(3.7)

4 Coelomycetes 2(7.4)

5 Ascomycetes 2(7.4)

5 Mycelia steri l ia 3(11.1)
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  Total 27
Conclusion

Medicinal plants are good source for isolat ion of endophytic fungi that colonize the t issue
without causing apparent symptoms. Endophytic organisms have received considerable
attention as they are found to protect their hosts against pests, pathogens and even
domestic herbivores. In this study, a total of 27 endophytic fungi were isolated from the
Justaciaadhatoda .
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