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Endophytes are the crucial microorganisms, play a key role as Biocontrol agent. The
present paper aims at documenting the effects of Endophytes isolated from Averrhoa
carambola L leaf. Three Endophytes were isolated from leaf margins after inoculating it on
PDA media plates by Imprint method & identified as Dematiaceous fungi I(E:),
Dematiaceous fungi 2(E,) & Fusarium species(E3) based on morphological & microscopic
characters. The potentiality of all three endophytic fungi were checked for its antagonism
towards Didymella bryoniae (P1), Aspergillus species (P2), as pathogens respectively by
dual culture technique. After an incubation period of 30 days, the Percent inhibition (PI)of
pathogen is calculated. The percent inhibition of E; against P; & P> is 40% & 40.6%
respectively. E; against Py & P is 38.6% & 32%, Es; against Py & P, is 80.6% & 82.6%
respectively. The order of activity is EsP, > EsPy > E P, > E Py > E,P; > E;P» The research
work concludes that Fusarium species as Biocontrol agent is a promising Endophyte that
can supress many pathogens particularly Didymella bryoniae which causes Gummy stem
blight of cucurbits by more than 80%.

Introduction

Micro-organisms play a very important role in the
environment. Every activity or process in the
environment of biosphere, from the mobilization of
elements to till the production of highly valuable
commercial antibiotics is governed by micro-organisms.
Therefore, it is important to discover the microbes and its
applications in the field of agriculture, medicine,
industry. One such discovery is class of micro-organisms
that has been isolated from plant parts commonly known
as ‘Endophytes’. The term ‘Endophytes’ was originally
defined by ‘De Bary’ in (1866) as “Any organism
occurring within plant tissues”. Endophytes invade the

living tissues of plants and they cause asymptomatic
infections within the tissues but will cause no symptoms
of disease (Wilson, 1995). The definitions for
Endophytic micro-organisms which is widely accepted
was given by Bacon and White (2000) as “Microbes that
colonize living, internal tissues of plants without causing
any immediate negative effects”.

One more classical definition is “Micro-organisms that
colonize plant tissues without producing any apparent
symptoms or obvious negative effects”. Organisms
occupy the intercellular spaces of stems, petioles, roots,
and leaves of plants. This Fungi was beneficial to the
host which increased the tolerance of biotic and abiotic
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stress factors. The discovery led to the search of new
Endophyte species.

Various Endophytes were isolated from different plants
growing under different environmental conditions that
includes tropic, temperate, xerophytic and aquatic
environments. Endophytes get transferred from one plant
to another plant through seeds. Number of Endophytic
populations differ based on the environmental conditions
in which the host plant grows. Especially the plant of
special ethno-botanical uses having extreme age produce
novel Endophytes.

Abundant number of Ascomycetes were found as
Endophytes whereas Basidiomycetes, Deuteromycetes
and Oomycetes are rarely found. Certain fungal species
occur in greater frequency representing particular
families and invade host plants. Endophytes are of
commercial use, they have pharmaceutically promising
characters like antibiotics, chemotherapeutic agents,
secondary metabolites etc. They are chemical
synthesizers. Secondary metabolites like alkaloids,
benzopyramones, chinones, flavonoids, phenolic acids,
quinones, steroids, terpenoids, xanthones etc. Endophytes
presently gained much importance in agriculture as
biocontrol agent to supress the disease causing
pathogens. So the need for its isolation and utilisation is
increasing day by day. The present work focuses on
objectives like isolation, identification and to study

potentiality of endophyte as antagonist against
pathogens.

Materials and Methods

Study area

Averrhoa carambola L. The plant with much

Ethnobotanical importance is collected from the nursery
Chandravana near the main campus Manasagangotri,
University of Mysore.

Collection of Plant material

Mature healthy plant material of Averrhoa carambola.L
is selected and collected. The plant is identified by the
expertise, Department of Botany, University of Mysore.
The collected samples are brought to the laboratory
immediately and used within 12 hrs of time. The fresh
material can be stored in the refrigerator for further use
but Long term stored samples cannot be used for the

experiment. Plant tissues such as leaves, stem, root,
petiole are widely used to isolate the endophytic fungi.

Sample Disinfection

The leaves from which the endophyte to be isolated were
washed in running tap water to remove the dust, The
fresh leaf samples are cut into bits of 1 cm each and are
immersed in 70% ethanol for 1-3minutes and let blot dry,
followed by, treating it with 4% aqueous sodium
hypochlorite solution for 1 minute & rinsing the sample
with distilled water 4-5 times

Isolation of Endophytic fungi by Imprint method

The surface sterilized leaf bits are pressed on the potato
dextrose agar media plates which leaves an imprint of
surface micro-organism if present. This is referred to as
imprint plate, in which abaxial and adaxial imprints are
taken. Additional plate called Replica plate or main plate
where the imprinted leaf bit is inoculated (fig no 1). The
fungi that emerges from the cut margins of leaf are
confirmed as endophyte. The obtained endophytic fungi
is isolated and sub-cultured on potato dextrose agar
media enriched with chloramphenicol to avoid bacterial
contamination.

Isolation of pathogenic fungi

The pure culture of pathogen Didymella bryoniae is
collected from the Department of Botany,
Manasagangotri, University of Mysore & Aspergillus sps
is isolated from infected Cajanus cajana seeds.

Antagonistic activity by dual culture method

The main criterion of this assay is to check percent
inhibition of pathogens by endophytic fungi. Dual culture
method involves the activity of the two fungi, where in
the endophytic fungi is placed at one pole 2cm away
from the wall of media plate and the pathogen is placed
at another pole with a 9cm distance in between. The
growth of the fungi is measured in terms of ‘CM’.
control is used to measure actual growth of Endophyte
individually.

Percent inhibition of fungi is calculated by the formula:-

Pl = = 100
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Where,
PI = Percent inhibition over control.

C = Growth of test pathogen with absence of antagonist
(cm).

T = Growth of test pathogen with antagonistic (cm).
Results and Discussion

Three Endophytic fungi were isolated from the leaves of
Averrhoa  carambola.L & identified them as
Dematiaceous fungi (DM1), Dematiaceous fungi (DM?2)
which shows a characteristic dark brown and Green
colour velvety colonies respectively & Fusarium sps
showing cottony white colony with elongated spores(fig
no 2) Here the Endophytes are designated as E1, E2, E3.
These endophytic fungi were tested for its potentiality
towards antagonistic activity to inhibit the pathogens like
Didymella bryoniae, & Aspergillus sps by dual culture
technique. Here Pathogens are designated as P1, P2. (fig
no 3). The morphological characters and microscopic
characters of both E’s & P’s at 10X & 40 X
magnification were observed & its pure cultures were
maintained on PDA media substituted with
chloramphenicol antibiotic. A point inoculation of an
Endophyte & a pathogen was made on opposite poles of
media plate & kept for an incubation period of 18-30
days at room temperature to check the percent inhibition.
The growth of fungi in both dual culture plates and
control plates are measured in ‘cm’ or ‘mm’ & tabulated.
(Table Nol & 1.1).

The first Endophyte Dematiaceous fungi 1 showed the
inhibitory activity against pathogen Didymella bryoniae
by 40% and against pathogen Aspergillus sps by 40.6%,
at an incubation period of 30 to 34 days(fig no 4) Order
of activity is as follows EP>>EP;.

The second Endophyte Dematiaceous fungi 2 showed the
inhibitory activity against pathogen Didymella bryoniae
by 38.6% and against Aspergillus species by 32%, at an
incubation period of 18 to 30 days. Order of activity is as
follows. E;P; >E; P,. The Endophyte Fusarium sps
showed inhibitory activity against Didymella bryoniae by
80.6% and against Aspergillus spp by 82.6%, at an
incubation period of 30 days & its Order of the activity is
as follows. EsP, > E3P;. (see fig no 3)

Complete order of activity: EsP, > EsPy > EP, > E/P; >
E.P, > E;P»

Sun et al., (2014) have isolated and identified 25 fungal
endophytes associated with roots of Santalum album and
Kuhnia rosmarianifola. The isolated endophytes were
spp of Pencillium and Fusarium & Tapwal et al., (2016)
isolated endophytic fungi from the sterilized leaves,
wood, bark and twigs of Sandal wood.

He used different medias like Potato Dextrose Agar,
Czopex Dox Agar (CDA), yeast mannitol Agar (YMA)
and water agar (WA). The endophytes obtained were
identified as Fusarium oxysporum (non-pathogenic), F.
solani, Histoplasma spp and Periconia spp and
Pestalatiopsis spp. All the endophytes were checked for
their antifungal activity against pathogenic Fusarium
oxysporum. Maximum inhibition was shown by
Pestalotiopsis spp (40.40%).

The same antagonistic activity work was done by
Sundaramoorthy. S et al., 2013!'% by dual culture method
using Trichoderma spp against wilt of tomato caused by
Fusarium oxysporum and Fusarium lycopersici. The F.
oxysporum, F. lycopersici were isolated from infected
tissues of stem and root. The percent of inhibition by one
of the isolates of trichoderma ANR-1 inhibit the growth
of F.oxysporum, and F.lycopersici by 53.0% followed by
KGI-3(38.12%), RTM-5 6(31.11%) and KPI-9(27.2%).

A Comparative account on results of above said works
and the present work reveal that Fusarium sps as an
endophyte, it inhibits the growth of pathogens like
Didymella bryoniae, Aspergillus sps by 80.6 & 82.6%
respectively, Whereas the F. oxysporum and F.
lycopersici as pathogens were inhibited by the
Trichoderma sps (Sundarmoorthy. S et al., 2013) and as a
pathogen it also inhibited the growth of several
endophytes (Yadav. R et al., 2015). Fusarium species can
be both pathogenic and also bio control fungi.

Fungal endophytes associated with medicinal plants have
potential role to promote plant growth. Mutualistic
relation between host and endophyte results in benefits of
both. Endophytes provide protection to its host by
producing various lethal chemicals that can affect only
the pathogen.
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Table.1 Showing percent inhibition of Pathogens by Endophytes after an incubation period of 30 days

Antagonism
' S1 Name of Antagonistic Growth C T Pl in %
no Endophyte (E) activity against of ‘E’ (control | (pathogen
Pathogens pathogen) against

endophyte)

27.7%

Aspergillus sps

Table.2 Showing percent inhibition of Pathogens by Endophytes after an incubation period of 18 days

Sl Name of Antagonistic activity = Growth | C (control T (pathogen @ Plin %
no | Endophyte(E) against Pathogens of ‘E> | pathogen) against
endophyte)

| Z5om | |

Aspergillus sps

Fig.1 Diagrammatic representation of imprint method. A. Main plate, B. imprint plate

» Abaxial leaf

leaf Adaxial leaf

Media
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Fig.2 Endophytes E1 is Dematiaceous fungi colony, (E1-a) is Microscopic view of mycelia under 10X, (E1-
b) Microscopic view of mycelia under 40X. Endophyte 2; Dematiaceous fungi 2, (E2-a) microscopic view of
mycelia under 10 X, (E2-b) microscopic views of mycelia under 40X. Endophyte E3 Fusarium sps, (E3-a)
microscopic view of mycelia under 10X, (E3-b) microscopic view of mycelia under 40X.
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Fig.3 Pathogens; P1 is Didymella bryoniae, (P1-a) microscopic view of mycelia under 10X, (P1-b)
microscopic view of spores under 40X. P2 is pathogen Aspergillus species, (P2-a) microscopic view of
mycelia and conidia under 10X, (P2-b) microscopic view of spores under 40X

E1 Vs Py Ei Vs P, E, Vs P; E>, Vs Py

E3; Vs Py E; Vs P2

As Endophytes have potential to inhibit the pathogens, it caused by various fungi. Fusarium sps isolated from
can be used as biocontrol agent to cure the plant disease Averrhoa carambola.L leaves can be used to reduce the
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“Gummy stem blight” in cucurbits such as watermelon
& muskmelon caused by Didymella bryoniae by more
than 80%.

In conclusion, Examination of Antagonistic activity of
Endophytes against Pathogens revealed its potentiality to
supress/inhibit the disease-causing fungi of plants. Its
activity has shown promising effects in laboratory,
which can be used as best biocontrol agent in agriculture
to prevent crop loss. Fusarium sps particularly shown
more potential in inhibiting the Didymella bryoniae by
80.6% and Aspergillus sps by 82.6%. Fusarium as a
biocontrol agent shows much similarity to Trichoderma.
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