Role of Endophytic Fufgi for
Sustainable Agriculture

Sopialena .




utualists, those fungl that colonize aerial
parts of living plant tissues and don not
cause symptoms of disease”™
Carroll (1977)
'
¢

“A group that colonize living, internal
tissues of plants without causing any
immediate, over negative effects™

Hirsch and Braun (1992)
|

\

nlection strategy is regarded as important
in the definition of the term endophyte”

Wilson (1995)

“All organisms inhabiting plant organs
at some time in their life, can colonize
internal plant tissues without causing

apparent harm to the host™

Petrini (1991)
\

“Fungi as colonizers of the living inte
tissues of their plant host™

Rollinger and Langenheim (1993)

"True endophytes— fungi whose
colonization never results in visible

disease symptoms’

Mostert et al. (2000)




THE ENDHOPHYT-HOST INTERACTION

Trichoderma

\ Root colonization spores
5 Mitigation of soil biotic/
abiotic stresses
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ROLE OF ENDOPHYTIC FUNGI




Role Of

Endophytic Fung

Promotion of
plant growth

Antagonism
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Phytopathogen (P)

Improving
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To Controll Rice
Plant Diseases




Antagonism of Endophytic Fungi to Cercospora sp.

Antagonism of Endophytic Fungi to Rizhoctonia sp.




Antagonistic Mechanism
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(a). A. Niger vs Cercospora sp. (d) Mucor sp vs Rhizoctonia sp.
(b) A. Niger vs Rhizoctonia sp. (e)Trichoderma sp. vs Cercospora sp .

(€) Mucor sp. vs CercosporaSpy (f) Trichoderma sp. vs Rhizoctonia




Endophytic Fungi in Rice Plant

o d
Trichoderma sp. (c) Gliocladium sp.
(b1) Rhizopus sp. (d) Penicillium sp.

(b2) Rhizoid of Rhizopus sp.




Endophytic
Fungus
Association on
Rice Roots of
Ciherang Variety

Fl#

Control (No Treatment)
Trichoderma sp.
Rhizopus sp.
Gliocladium sp.

Per (m sp.
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Spores

Endophytic
Fungus
Association on
Rice Roots of
Kambang Variety

Control (No Treatment)
Trichoderma sp.
Rhizopus sp.
Gliocladium sp.
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Endophytic
Fungus
Association on
Rice Roots of
Pandan Ungu
Variety

Fl#

Control (No Treatment)
Trichoderma sp.
Rhizopus sp.
Gliocladium sp.

Per m sp.




Antagonistic of Endophytic Fungi to
Pyricularia oryzae Cav.
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Perlakuan Competition Antibiosis

P.oryzae vs Tricho sp.

Poryzae vs Rhizopus sp.

Poryzae vs Gliocladium sp.

Poryzae vs Penicillium sp.

Parasitism 0
|
d

(a) P.oryzae vs Trichoderma sp.
(b) P.oryzae vs Rhizopus sp.
(c) P.oryzae vs Gliocladium sp.
(d) P.oryzae vs Penicillium sp.




CENDAWAN ENDOFIT PADA PADI

s S A BN M"_.A = "\ | , -p | E
Metarhizium sp. (A)Colony (B)(a)Conidia Penicillium sp. (A)Colony (B)(a)Conidia (b) Phyalid
(b)Phyalid (c)Conidiophore (c)Conidiophore

Aspergillus sp. (A)Colony.(B)(a)Conidia—___Trichoderma sp. (A)Colony
(b)Conidiophore (B)(a)Conidia (b)Conidiophore



To Controll Chilli’s
Diseases




Endophytic Fungi in Chilli’s Plant

Trichoderma sp. Penicillium sp.

Aspergillus sp. Rhizopus sp.




The Ability of Endophytic Fungi to Supress Pathog’Growth in
vitro (Cercospora sp.; Colletotrichum capsici; dan fusarium sp.)

Trichoderma sp. : >55%
Aspergillus sp. : 45-53%
Rhizopus sp. : 44-51%
Q

Penicillium sp. : 41-43%




Ability to Suppress the Growth
of Cercospora sp.

Ability to Suppress the Growth
of Colletotrichum capsici

Ability to Suppress the Growth
of Fusarium sp.

Repetition

Treatment 1 > 3 2 5 Mean
Trichoderma 53,33 62,5 62,5 57,14 53,33 57,76,
Aspergillus 33,33 43,33 46,66 44 50 43,46,

Rhizopus 53,12 50 50 44,44 60,66 51,64,
Penicillium 42,85 33,33 42,85 53,48 33,33 41,17,
Mean 45,6575 47,29 50,5025 | 49,765 49,33 48,51
Repetition
Treatmen 1 5 3 4 5 Mean
Trichoderma 53,33 63,84 57,05 53,66 61,53 57,882,
Aspergillus 59,45 57,14 65,11 46,66 50 55,672,
Rhizopus 45 33,33 53,48 42,85 46,66 44,264,
Penicillium 33,33 53,48 42,85 42,85 33,33 41,168,
Mean 47,777 51,947 54,622 46,505 47,880 49,746
Repetition
Treatment 1 > 3 ) 5 Mean
Trichoderma 71,42 67,85 63,63 71,42 81,48 71,16,
Aspergillus 33,33 60,97 42,85 53,48 65,11 51,148,
Rhizopus 42,85 33,33 33,33 65,11 67,85 48,494,
Penicillium 42,85 33,33 55,81 33,33 52,5 43,564,
Mean 47,6125 48,87 48,905 55,835 66,735 53,5915




Cercospora sp.

Colletotrichum capsici

Fusarium sp.,

Trichoderma sp.




without pre-immunisation pre-immunisation by Trichoderma

Increased activiation
of messengers

) . . z Improved resistance
Botrytis cinerea - i against pathogens

SA salicylic acid
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[
Endophytic Fungi as Entomopatogen (Tenebrio molitor) (Sopialena et all., 2018)

Trichoderma sp. Penicillium sp. Aspergillus sp. Rhizopus sp.

‘ 100% mortality ~ 80% mortality 50% mortality  30% mortality

Q »




Jamur Endofit
sebagal
Pengendali
Penyakit pada
Tomat




CENDAWAN ENDOFIT PADA TOMAT

(a)Aspergilus niger
(b)Aspergilus flavus
(c)Rhizopus sp.
(d)Trichoderma sp.




Antagonism of Endophytic Fungi to Colletotrichum coccodes (Wilt Disease) on Chilli’s Plant

Repetition
Treatment
3

A. flavus
A. niger

Rhizopus sp.

Trichoderma sp.




Endophytic Fungi on Pepper

Jumlah Jamur Endofit
Endophytic Fungi Hilly Area Flat Area

Fusarium sp.
Nigrospora sp.
Trichoderma sp.

Aspergillus sp.

2 Individu

> Genus
Indeks of Diversity

Indeks of Homogenicity

Indeks of Dominancy




Exploration of Endophytic Microbia to Improve Sugar Plant Health and Production of Sugar (Titiek Yulianti,
Balai Penelitian Tanaman Pemanis Dan Serat Indonesian Research Institute For Sweetener And Fiber

Crops)

> Endophyt of Acetobacter diazotrophicus (sinonim of Gluconacetobacter
diazotrophicus) provide 60-80% Nitrogen through its ability fo fixate N, from the

air and this endophyt suitable function as biofertilizer.
> Also found other endophytic microbia to stimulate root growth and plants, also

helps to protect sugar plant from pathogens.




Diversity of Endophytic Microbia in Sugar Plant and it’s function

Jenis Endofit

Azospirillum

Burkholderia spp.

Epicoccum nigrum

Eschericia coli

Gluconacetobacter diazotrophicus

Gluconacetobacter diazotrophicus

Herbaspirillum rubrisubalbicans

Pemfiksasi N2

Agensia hayati (anti jamur dan anti bakteri, salah
satunya pirol-nitrin)

Perangsang pertumbuhan akar dan agensia hayati
untuk patogen F. verticillioides, Colletotri- chum

falcatum, Ceratocystis paradoxa, dan
Xanthomonas albilineans.

Penambang P, penghasil Siderophore, dan penghasil
hormon IAA

Pemfiksasi N2

Meningkatkan ketahanan tanaman melawan X.
albisineans, patogen penyebab penyakit leaf scald

Pemfiksasi N2
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AGRIVITA Journal of Agricultural Science. 2018. 40(1): 91-100

rare AGRIVITA
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Distribution of the Endophytic Fungi in Apple Leaves
Aminudin Afandhi?, Fery Abdul Choliq, Havinda Anggrilika W.S. and Hagus Tarno

Pest and Plant Disease Department, Faculty of Agriculture, Universitas Brawijaya, Indonesia

Aminudin Afandhi et al .: Diversity of Endophytic Fungi in Apple Leaves
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Endophytic fungal species

Fig. 1. Population of colonized endophytic fungi in each age of leaf; Aspergillus sp1 (Asp.1), Aspergillus sp2
(Asp.2), Aspergillus sp3 (Asp.3), Penicillium sp1 (Pen.1), Penicillium sp2 (Pen.2), Penicillium sp3 (Pen.3),
Penicillium sp4 (Pen.4), Fusarium sp1 (Fus.1), Fusarium sp2 (Fus.2), Acremonium sp1 (Acr.1), Acremonium

sp2 (Acr.2), Acremonium sp3 (Acr.3), Curvularia sp1 (Cur.1), Curvularia sp2 (Cur.2), Alternaria sp1 (Alt.1),
Alternaria sp2 (Alt.2), and Alternaria sp3 (Alt.3).




BioMed Research International

Zone of inhibition (%)

Fusarium fujikuroi Botrytis cinerea Botryosphaeria Fusarium oxysporum

dothidea

(b)

FiGure 3: Antifungal effects of the endophytic Acremonium sp. against four pathogenic strains using dual culture assay. (a) A 5 mm plug of
pathogenic fungi was cultured in the middle of the PDA plate surrounded by two plugs of the endophytic fungi. Plates (A), (B), (C), and (D)

are controls of F. fujikuroi, B. cinerea, B. dothidea, and F. oxysporum, respectively. PDA plates (E), (F), (G), and (H) contain dual cultures. (b)
Antifungal activities were measured as the size of the zones of inhibition (ZI) of the pathogenic fungi. Zones of inhibitions were measured
after two weeks of fungal growth. Means were averages + standard deviation. The experiment was repeated thrice with n = 5.




Squalen Bulletin of Marine & Fisheries Postharvest & Biotechnology, 8 (2), 2013, 69-76 Table 1. Fungal isolates from Rhizophora mucronata

Isolate on PDA medium Characteristic

Colour of the colony is cream to dark
brown. wavy edges. form concentric ring

Inner part of the colony is light y
outer part is pink. The colony i **

(wavy) 3 / 8

White colony, thick mycelia. the margin is
entire (smooth, with no irregularities)

(b)
Figure 1. Antagonism test of the fungal isolates for 11 days (a) top view, (b) bottom side view.

Colour of the colony is green to grayish
wavy edges of the colony
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» { }} 5 / ! Colour of the colony is light yellow. wavy

edges and form concentric ring
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(b)
Figure 2. DS1 Isolate (a) 11 days old, (b) hyphae (400x).




Table 1. Fungal endophytes from three Rhodiola species and their frequency of colonization (FC%).

Genus (stated in Phylum; Class; Order Fungal isolate (Representative Isolate number
GenBank) strains)
Ret Rac Rsc Total

llyonectria Ascomycota; Rect18, Rct20, Ret21, Ret22, Ret29 7 0 1

Sordariomycetes; Ret31, Ret32, and Rsc7

Hypocreales
Hypocrea y Ret8, Ret10, and Rac32

my:

Hypocreales
Fusarium Ascomycota; Rct6, Ret7, Ret12, Ret13, Ret14,

Sordariomycetes: Rct26; Rac41, and Rsc8

Hypocreales
Neonectria Ascomycota; Rct23, Re

dariomys and Rac36

Hypocreales
Thelonectria Ascomycota;

Sordariomyc

Hypocreales
Beauveria

Hypocreales

Bionectria Ascomycota;
Sordariomycetes.
Hypocreales

Cordyceps Ascomycota:

Trichoderma Ascomycota: Rac43 and Rscd
Sordariomycetes
Hypocreales

Gibberella o COte E 7,Rsc58, and Rsc71

Lecythophora Ascomycota;
Sordariomycetes.
Coniochaetales
iochaeta Ascomycota;
Sordariomycetes;
Coniochaetales
Phomopsis Ascomycota; Rac6, Rac9, Rac44, Rac59, Rac60,
Sordariomycetes; and Rac61
Diaporthales
Cytospora scomycota;
Sordariomy
Diaporthales
Biscogniauxia Ascomycota;
Sordariomycetes; Xylariales
Pe lotiop: Ascomycota:
Sordariomycetes; Xylariales
Chaetomium Ascomycota; Rac51 and Rsc3
Sordariomycetes;
Sordariales
Sordariomycetes Ascomycota;
Sordariomycetes




CONCLUTION

W

Endophytic Fungi has a lot of
very functions to plants, and it
has coevolve to the plant well.
Needs to develop the
technology well on endophytic
fungi.
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