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Article Info ABSTRACT
Date of Acceptance: Exophytic fungus diversity plays an important role in controlling pathogens that cause
10 September 2018 diseases, especially sugar-apple fruit rot. The greater the diversity, the more stable it is
I in the ecosystem, and the more opportunities that inhibit pathogens. The results
Date of Publication: . . . . . .
06 October 2018 showed that the exophytic fungi found in leaves, fruit and twigs were Aspergillus sp. A.
ctober niger, Fusarium sp., Mycelia sterilia, Neurospora sp., and Rhizopus sp. The diversity index
Keywords of expphytic fungi was 2.374 with a dominance index of 0.3667. It indicates .that the
- - condition of the community structure is more stable with good categories. The
Dlvel.'suy dominance index approaches 1 means that there was a dominating fungus, namely A.
Dommar}ce niger fungus as much as 18 x 103 cfu. The inhibitory effect of exophytic fungi on
Exophytic fungus Lasiodivlodi L ¢ . ;
. - asiodiplodia theobromae in vitro was found to be lower in Aspergillus sp. amounting to
Inhibition ability

sl s 65.68 £ 0.82 and it was higher in Rhizopus sp. amounting to 82.92 + 0.50%.

Introduction

Exophytic fungi such as phylloplane fungus are the
fungi in the surface which have been tested for
fungitoxicity ability against Alternaria brassicae, a
causative agent of leaf spot on cabbage plants.
Colony interaction  testing  showed  that
Trichoderma viridae and Aspergillus flavus had
maximum inhibition ability against A. brassicae
(Yadav et al., 2011). Saha et al. (2011) stated that

there are 17 species of fungi found on the surface of
Psidium guineense leaves, including fungi that can
be grown in March and January. Dominating fungi
include Cladosporium cladosporioides, Glicladium
viridae, Mucor recemosus, Penicillium
chrysogenum and mycelia sterilia.

Diversity of fungi on the leaf surface of castor plants
(Ricinus communis L.) grown in Northeastern India
showed a total of 11 species. Fungi that can be
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identified by five species include Alternaria ricini,
Aspergillus  fumigatus,  Cercospora  ricinela,
Curvularia clavata, and Fusarium sp. and limited to
the rainy season is the fungi Emericella nidulans,
Leveillula taurica, and Melampsora ricini
(Borgohain et al., 2014). Prabakaran et al. (2011)
stated that the survey results found leaf surface fungi
in medicinal plants such as Phyllanthus amarus,
Azadirachta indica and Ocimum sanctum were 10
fungal spices with five genera, including Aspergillus
flavus, Penicillium expansum, Fusarium semitectum
and Fusarium oxysporum in Ocimum sanctum,
whereas Scopulariopsis sp. was isolated from the
phylloplane of Phyllanthus amarus and Penicillium
janthinellum, Aspergillus fumiculosis, Aspergillus
sp., Curvularia lunata and Fusarium moniliforme
were successfully isolated from the Azadirachta
indica plant. In the present study exophytic fungi
sugar-apple tree were isolated and tested for their
inhibition activity against Lasiodiplodia theobromae
(cause of Srikaya fruit rot) in vitro.

Materials and methods
Place and time of research

The research was conducted in two places: 1)
looking for sick, healthy plant specimens from
cocoa planted in Bukit Jimbaran area. 2) Laboratory
of Plant Disease Science and Agricultural
Biotechnology Laboratory. The study was
conducted from April to August 2018.

Isolation of exophytic fungus

Isolation of exophytic fungus can be done by
spraying parts of plants (fruit, leaves and stems).
The washing water was collected, then in a tube
taken, 1 ml and grown into a PDA which had
previously been filled with livoploxasin with a
concentration of 0.1% (w / v). The water sprayed is
then accommodated as much as 50 ml, so that it can
be known how many colonies are growing (cfu).

Identification exophytic fungus

The endophytic fungus are exfused then grown on a

Petri dish containing the PDA and repeated 5 times.
The culture was incubated in a dark room at room
temperature (x 27°C). lIsolates were identified
macroscopically after 3 days to determine colony
color and growth rate, and microscopic
identification to determine septa in hyphae,
spore/conidia  and  sporangiophore.  Fungal
identification using reference books (Samson et al.,
1981; Pitt and Hocking, 1997; Barnett and Hunter,
1998; Indrawati et al., 1999).

Inhibitory test of exophytic fungus against
pathogens

The exophytic fungi found respectively were tested
for their inhibitory resistance to the growth of
pathogenic fungi with dual culture techniques (in
one Petri dish grown each of a single pathogenic
fungus flanked by two exophytic fungi). The
inhibitory power can be calculated as follows
(Dollar, 2001; Mojica-Marin et al., 2008):

A-B
Inhibition ability (%) = ——
A

X 100

Where:

A = Diameter of L. theobromae colony in single
culture (mm)

B = Diameter of L. theobromae colony in dual
culture (mm)

Prevalence exophytic fungus

Determining the prevalence of exophytic fungus
was based on the frequency of exophytic fungal
isolates found (leaves, stems, flowers and fruit) per
Petri dish, divided by all isolates found 100% times.
The magnitude of the prevalence of isolates will
determine the dominance of exophytic fungi present
in healthy sugar-apple plant parts.

Determining diversity and domination indices

The diversity and dominance of contaminant fungi
can be determined by calculating the Shannon-
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Wiener diversity index (Odum, 1971) and soil
microbial dominance calculated by calculating the
Simpson index (Pirzan and Pong-Masak, 2008).

(1) Index of fungus diversity

The soil micoflora diversity index is determined by
the Shannon-Wiener diversity index by the formula
(Odum, 1971):

S
H’=-Y PiIn Pi.
i=1

Where:

H’ = Diversity index of Shannon-Wiener

S = Number of genera

Pi = ni/N as the proportion of species to i

(ni = total number of individuals total fungus type i,
N = total number of individuals in total n)

The criteria used to interpret the diversity of
Shannon-Wiener (Ferianita-Fachrul et al., 2005)
are: H' value <1, meaning low diversity, H' value 1
- 3 means diversity is moderate and H' value> 3
means diversity pertained high.

(2) Dominance index

The soil microflora dominance index was
calculated by calculating Simpson index (Pirzan
and Pong-Masak, 2008), with the following
formula:

Furthermore, the species dominance index (D) can
be calculated by a 1- C formulation (Rad et al.,
2009). The criteria used to interpret the dominance
of the soil microflora type are: close to 0 = low
index or lower domination by one fungi species or
no species that extreme dominates other species,
close to 1 = large index or tends to be dominated by
some fungi species (Pirzan and Pong-Masak, 2008).

Results and discussion
Exophytic fungi

Exophytic fungi derived from fruit, leaves and
twigs that were isolated using 1 g of material. The
types of fungi found were Aspergillus sp.,
Aspergillus niger, Neurospora sp., Fusarium sp.,
Rhizopus sp., and Mycelia sterilia (Table 1; Fig. 1).

Phylloplane fungus which is on the leaf surface is
selected among the fungi to be tested for
antifungals facing Alternaria brassicae causing leaf
spot on cabbage. Colony interaction was
demonstrated by  Trichoderma viride and
Aspergillus flavus with maximum inhibition of A.
brassicae (Yadav et al., 2011). According to
Borgohain et al. (2014) stated that there were 11
fungi found and 5 fungus species that dominated
one of the fungi found in this study were
Aspergillus fumigatus and Fusarium sp.

Table 1. The type of exophytic fungus that origin from
fruit, leaves and twig.

No. Exophytic fungus Number found

(10° cfu)
Fruit
S ” 1 Aspergillus sp. 3
C=2Pi 2 Aspergillus niger 9
1=1 3 Mycelia sterilia 3
Leaves
Where: 1 Aspergillus sp. 6
2 Aspergillus niger 6
C = Simpson index 3 Neurospora sp. 3
S = Number of genera Twig
Pi = ni/N as the proportion of species to i 1 Aspergillus niger 3
(ni = total number of individuals total fungus type i, 2 Fusarium sp. 8
N = total number of individuals in total n) 3 Rhizopus sp 9
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Exophytic fungus

Index of diversity, domination and prevalence

The index of diversity and dominance in exophytic
fungi are 2.374 and 0.8667, respectively (Table 2).
According to Table 3 which states that the diversity
index with a value of <2.4 means that the fungus

]
1

Fig. 1: Exophytic fungus that found on fruit, leave and twig of sugar-apple.
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population is more stable with a good category, and
the condition of the community structure is more

Table 2. Index of diversity, dominance and prevalence of exophytic fungus (10°cfu).

stable with a scale of 4. According to Table 2, the
dominance index approaches 1, meaning that the
fungus A. niger is dominance with a prevalence of
18% namely fungus A. niger.

No. Name of fungi pi pi/P LN pi (pi/P) x In(pi) (pi/P)2
1 Aspergillus sp. 9 0.2 2.197224577 0.439444915 0.04
2 Aspergillus niger 18 0.4 2.890371758 1.156148703 0.16
3 Mycelia sterilia 3 0.066667 2.890371758 0.192691451 0.004444444
4 Neurospora sp. 3 0.066667 1.098612289 0.073240819 0.004444444
5 Fusarium sp. 3 0.066667 1.098612289 0.073240819 0.004444444
6 Rhizopus sp 9 0.2 2.197224577 0.439444915 0.04
45 H'= 2.374211623 0.253333333
D =1-0.2533 = 0.8667
Tabl 3. Criteria for assessing environmental quality weighting (Tauruslina et al., 2015).
Index of diversity Condition of community structure Category Scale
>2.41 Very stable Very good 5
-2.4 More stable Good 4
121-138 Stable enough Medium 8
061-1.2 Less stable Bad 2
<0.6 Unstable Very bad 1
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Inhibition ability of exophytic fungus in vitro

The observation results of in vitro inhibitory tests of
exophytic fungi ranged from 65.68 + 0.82% to
82.92 = 0.50%. The inhibitory mechanism occurs
competitively, wherein the pathogenic fungus is
pressed for its micelle growth. The biggest
inhibition is obtained from Rhizopus sp. that was
82.92 + 0.50% and the lowest is obtained from the
fungus Aspergillus sp. amounting to 65.68 + 0.82%,
which are derived from exophytic fungus origin

Table 4. Inhibition ability of exophytic fungus in vitro.

from twig 3 and exophytic fungus origin from fruit
1 (Table 4). Aspergillus niger, Rhizopus oryzae and
Neurospora sitophila are starters for the production
of amylase and phytase enzymes in tofu pulp media
(Kanti, 2017). Aspergillus niger is a member of the
genus Aspergillus which is included in a set of
fungi that are generally asexual, although a perfect
form has been found. Geographically it is
widespread and has been observed in a wide range
as saprophyte on dead leaves, stored seeds, compost
and decaying vegetation (Sharma, 2012).

Origin of fungus

Name of fungus

Average of inhibition ability (%)

1. Leaf3 Aspergillus niger
2. Leaf4 Aspergillus niger
3. Leaf5 Neurospora sp.
4. Fruitl Aspergillus sp.

5. Fruit3 Aspergillus niger
6. Fruit5 Aspergillus niger
7. Twig 2 Aspergillus niger
8. Twig3 Rhizopus sp.

9. Twig4 Rhizopus sp.

10. Twig 5 Rhizopus sp.

68.64 + 1.59
75.15+2.24
74.69 £0.72
65.68 + 0.82
72.00 £ 0.31
80.71 +1.07
71.31+0.68
82.92 £ 0.50
76.67 = 3.27
82.22 +3.27

Rhizopus sp. was a type that is easily grown on
soil, fruit, vegetables and food (Endrawati and
Kusumaningtyas, 2017). Fusarium was a large
genus of filamentous fungi (Sirdariomycetes:

Hypocreales:  Nectriaceae) including several
important  plant-producing  pathogens  from
agriculture.  Collectively, Fusarium disease

includes wilt, blight, rot and cancer in some
horticultural plants, in fields, ornamental plants
and forests. Fusarium also produces various
secondary metabolites (mycotoxins), such as
trichothecenes and fumonisins (Woloshuk and
Shim, 2013). Mycelia sterilia has been isolated
primarily as endophytes from the host plant range
and to answer several questions. Mycelia sterilia
has no taxonomic status and cannot be compared
between hosts or locations (Naik, 2009).

Conclusion

Based on the results and the discussion above, it can
be concluded that the exophytic fungi found in
leaves, fruit and twigs are Aspergillus sp. A. niger,
Fusarium sp., Mycelia sterilia, Neurospora sp., And
Rhizopus sp. The index of diversity and dominance
of exophytic fungi is 1.6575 and 0.8667. The
antagonistic inhibitory test of the fungi against
Lesiotheobromae theobromae in vitro, from
exophytic fungi ranged from 65.68 + 0.82% to 82.92
+ 0.50%. The biggest inhibition is obtained from
Rhizopus sp. that is 82.92 + 0.50% and the lowest is
obtained from the fungus Aspergillus sp. amounting
to 65.68 + 0.82%, respectively from exophytic that
origin from twig 3 and exophytic that origin from
fruit 1 with a competitive inhibition mechanism.

I. M. Sudarma et al. (2018) / The Diversity of Exophytic Fungus in Sugar-Apple Plant and their Inhibition Ability on 36

Lasiodiplodia theobromae (Cause of Srikaya Fruit Rot) In Vitro



Int. ]. Curr. Res. Biosci. Plant Biol. (2018) 5(10), 32-38

Conflict of interest statement
Authors declare that they have no conflict of interest.
Acknowledgement

Authors wish to thank to the Rector of Udayana
University for their assistance and the opportunity
given so that research can be resolved, Dean of the
Faculty of Agriculture, Udayana University, and
Chairman of the Institute for Research and
Community Service Udayana University, for their
help and cooperation so that research can be funded
to completion.

References

Barnett, H.L., Hunter, B.B., 1998. Illustrated
Genera of Imperfect Fungi. APS Press. The
American Phytopathological Sociey. St Paul,
Minnesota.

Borgohain, A., Das, R., Chutia, M., 2014. Fungal
diversity in phylloplane of castor plant (Ricinus
communis L.): The primary food plant of Eri
Silkworm. Schol. J. Agric. Sci. 4(2), 82-86.

Dollar, F.S., 2001. Antagonistic effect of
Aspergillus melleus Yukawa on soilborne
pathogens of Chickpea. Tarim Bilimleri
Dergisi. 8(2), 167-170.

Endrawati, D., Kusumaningtyas, E., 2017. Several
functions of Rhizopus sp. on increasing
nutritional value of feed ingredient. Wartazoa.
27(2), 81-88.

Ferianita-Fachrul, M., Haeruman, H., Sitepu, L.C.,
2005. Komunitas Fitoplankton Sebagai Bio-
Indikator Kualitas Perairan Teluk Jakarta.
FMIPA-Universitas Indonesia Depok
(Indonesian language).

Indrawati, G., Samson, R.A., Van den Tweel-
Vermeulen, K., Oetari, A., Santoso, I., 1999.
Pengenalan Kapang Tropik Umum. Yayasan
Obor  Indonesia.  Universitas  Indonesia
(University of Indonsia Culture Collection)
Depok, Indonsia dan Centraalbureau voor
Schirmmelcultures, Baarn, The Netherlands.

Kanti, A., 2017. The potential of Aspergillus niger,
Rhizopus oryzae and Neurospora sitophila to

produce phytase and amylase enzyme on
soybean curd residue. Bull. Anim. Sci. 41(1),
26-36.

Mojica-Marin, V., Luna-Olvera, H.A., Sandoval-
Coronado, C.F., Pereyra-Alférez, B., Morales-
Ramos, L.H., Herndndez-Luna, C.E., Alvarado-
Gomez, O.G., 2008. Antagonistic activity of
selected strains of Bacillus thuringiensis against
Rhizoctonia solani of chili pepper. Afr. J.
Biotechnol. 7(9), 1271-1276.

Naik, B.S., 2009. Taxonomic placement for
mycelia sterilia in endophytic fungal research:
A molecular approach. Curr. Sci. 97(9), 1276-
1277.

Odum, E.P., 1971. Fundamentals of Ecology. 3"
Edn. W.B. Saunders Company. Philadelphia,
Toronto, London. Toppan Company, Ltd.
Tokyo, Japan.

Pirzan, A.M., Pong-Masak, P. R., 2008. Hubungan
Keragaman Fitoplankton dengan Kualitas Air di
Pulau Bauluang, Kabupaten Takalar, Sulawesi
Selatan. Biodiversitas. 9(3), 217-221.

Pitt, J.I., Hocking, A.D., 1997. Fungi and Food
Spoilage. Blackie Avademic and Professional.
2nd Edn. London-Weinhein-New Y ork-Tokyo-
Melboune-Madras.

Prabakaran, M., Merinal, S., Panneerselvam, A.,
2011. Investigation of phylloplane mycoflora
from some medicinal plants. Eur. J. Exp. Biol.
1(2), 219-225.

Rad, J.E., Manthey, M., Mataji, A., 2009.
Comparison of plant species diversity with
different plant communities in deciduous
forests. Int. J. Environ. Sci. Tech. 6(3), 389-
394.

Saha, R., 2011. Pharmacognosy and pharmacology
of Annona squamosa L: A review. Int. J. Pharm.
Life Sci. 2(10), 1183-1189.

Samson, R.A., Hoekstra, E.S., Van Oorschot, C. A.
N., 1981. Introduction to Food-Borne Fungi.
Centraalbureau Voor-Schimmelcultures.
Institute of The Royal Netherlands. Academy of
Arts and Sciences.

Sharma, R., 2012. Pathogenecity of Aspergillus
niger in plants. Cibtech J. Microbiol. 1(1), 47-51.

Tauruslina, E.A., Triszella, Yaherwandi, Hamid,
H., 2015. Analisis keanekaragaman hayati

I. M. Sudarma et al. (2018) / The Diversity of Exophytic Fungus in Sugar-Apple Plant and their Inhibition Ability on 37

Lasiodiplodia theobromae (Cause of Srikaya Fruit Rot) In Vitro



Int. ]. Curr. Res. Biosci. Plant Biol. (2018) 5(10), 32-38

musuh alami pada ekosistem padi sawah di
daerah endemic dan non-endemik wereng
batang cokelat Nilaparvarta lugens di Sumatera
Barat. Pors. Sem. Nas. Masy. Biodev. Indon.
1(3), 581-589 (Indonesia language).

Woloshuk, C.P., Shim, W.B., 2013. Aflatoxins,

fumonisins, and trichothecenes: A convergence

of knowledge. FEMS Microbiol. Rev. 37(1),
94-109.

Yadav, S.L., Mishra, A.K., Dongre, P.N., Singh, R.,

2011. Assessment of  fungitoxicity of
phylloplane fungi against Alternaria brassicae
causing leaf spot of mustard. J. Agric. Technol.
7(6), 1823-1831.

How to cite this article:

Sudarma, I. M., Suniti, N. W., Darmiati, N. N., Bagus, G. N., 2018. The diversity of exophytic fungus in
sugar-apple plant and their inhibition ability on Lasiodiplodia theobromae (cause of Srikaya fruit rot) in

vitro. Int. J. Curr. Res. Biosci. Plant Biol. 5(10), 32-38.
doi: https://doi.org/10.20546/ijcrbp.2018.510.005

I. M. Sudarma et al. (2018) / The Diversity of Exophytic Fungus in Sugar-Apple Plant and their Inhibition Ability on 38

Lasiodiplodia theobromae (Cause of Srikaya Fruit Rot) In Vitro



https://doi.org/10.20546/ijcrbp.2018.510.005

