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ABSTRACT

This research aims to evaluate the capability of fungal endophyte from Nelumbo
nucifera and Nymphaea lotus for anti-plant pathogenic fungi (Phytophthora palmivora and
Phytophthora botryosa) by dual culture plate method. The active isolates of endophytic
fungi were selected by percent Inhibition of radial growth and their extracts were evaluated
for antifungal activity. Meanwhile, the best active isolate was evaluated on the cellulase
production and cellulase activity. The results revealed that eleven isolates of endophytic
fungi showed the antifungal activity against P. palmivora and P. botryosa but only four
isolates exhibited strong activity against at least one fungal plant pathogen with PGIR >
70%. After that, four active isolates of endophytic fungi were cultured in potato dextrose
broth (PDB) for 3 weeks and fungal culture broth were extracted with ethyl acetate. The
extract of fungus Fusarium verticillioides (FLO33) gave the strongest activity against both
P. palmivora (91.56%) and P. botryosa (87.50%) with final concentration of extract 5
meg/ml. On the other hand, this isolate exhibited high cellulose producing activity with
hydrolytic capacity (1.85) on carboxy methyl cellulose agar (CMC agar). Furthermore, it was
analyzed for cellulose activity every 3 days for 18 days. The highest cellulose activity was
found on 12 days at 0.05 Unit/ml. These results indicated that endophytic fungi from
aquatic plants (N. nucifera and N. lotus) are a good source of antifungal activity against

fungal plant pathogens.
Keywords: Endophytic fungi; Biocontrol; Plant pathogenic fungi
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wulles] (900/Tadans) Wiy [WTinadhmaifdiifieuldfunsminnsgi x 10° 1/ pailuns
Uu (uf) x Usunaansazanseuled Hadans)

NAN13338
1. fnenmeassieulaldlunsiudiselsaftudeds dual culture plate
MnansAnsdenmussseulalidtenantivanuasthanenmun 11 lelsan 1u
msfudasnelsaftvsiuau 2 aewus fe P. palmivora uag P. botryosa wuihseulalsi 11
lelatan annsadudesnelsaldis 2 loluian I%@i’wmmmLﬂai‘l,%wﬁmssjuuga PIRG &aaunsadn
ﬂamaqiﬁLauImin‘vmﬂi‘vawaﬂ’lwiumiaumﬁﬂaiiﬂwﬂm 3 nau Ml | sneulalidfiannsaduds
WP, palmivora wa P. botryosa \8luszsius uanse PRG Heand 50 wWesidus Taun



Research Article

Journal of Vocational Education in Agriculture Vol. 8 ® No. 1 « January - June 2024

Curvularia sp. (FLO14), Curvularia geniculata (FL020), Nigrospora sp. (TSU-WWF016) wag
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5 mg/ml 1 mg/ml 200 pg/ml
FLO33 P. palmivora 91.56 <50 -
(F. verticillioides) P. botryose 87.50 <50 <50
FLO48 P. palmivora 88.84 <50 <50
(P. sclerotiorum) P. botryose <50 <50 <50
TSU WPF025 P. palmivora <50 <50 <50
(Nigrospora sp.) P. botryose 80.36 <50 <50
TSU WPF043 P. palmivora <50 <50 -
(Nigrospora sp.) P. botryose 85.21 <50 <50
a5l snelsaiiy Weddusnsduds
Propiconazole P. palmivora 100
(25 mg/ml) P. botryose 100
Cardendazim P. palmivora 100
(50 mg/ml) P. botryose 99.36

1 Wosidud DMSO

P. palmivora

P. botryose
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sganAuLAsTiANENIAdY 540 Wilulms TnefuinmAsnssuveseuluinn 3 Su auasu 18
Fu ldunfud 3 6 9 12 uar 18 wamshATIEsinUD Aanssuveeulesigaiigaluiui 12 Wiy
0.05 gilnsiofadans (il 2)
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0.06

0.05 L

0.04

o] (Unit/ml)

0.03

|
0.02
|

NANTINVDILOU

a

0.01

AR 2 Anssuveseulwiwagiaaainsieulalidlelyan FLO33 Fusarium verticillioides

aAUseuarasuNan1IIde
misenenmuessieulalflunisiudslsafivldsumnuailawazinsfinmswaunn
Fanszurunstudeslsadio Wy Msudemmsuasiufivesslsaiin nmsndsansunuslasesnu
angslsadia nstninlaigiAnauduntudeslsaiiy tazn1saiadulonuinslsafiviay
Uansleuluiosnindesaaneniladulasilsaie (udu
fisreeunsnageudnenmvsssueulalidfiuenldaniimatsunasiafivunuas e
Wowulagizmsmziass Tne3nsn wavaaylud na. 2550 [19] Anwisuoulalwdiiwenldan
anulnsdiua 13 294 15 wia liun n5ea1u nszwee13 s1amgny LAseAse ABUANLI eIy
unth Ingginadin stufin meaudu fae dnvalvg) dredy aeiemnn 0mAnyAAMET uay
dufs nan1sAinwamuinsneulald Pestalotiopsis sp. annsadudinsiasyuesslsafivsuau 5
a’lﬁlﬁuﬁ: léﬂmamﬁ/}@aauiuﬁmﬂﬁﬁaﬂﬁ 19un Alternaria  alternate,  Bipolaris  maydis,
Lasiodiplodia theobromae, P. palmivora Wwaz Sclerotium rolfsii a1NNAN1IANYIADAAGDINY
idet] Awuiseuls Pestalotiopsis sp. (TSU-WWLS022) annsadiuds P, palmivora 16 1ag
fidesiusinmstiudariniu 55.36 udegslsinuisnsmeaeulunuddeidld3s dual culture Tng
fisneulalduazsielsafivogiay 1 9auuems vazinuideneunimageuuue1ms PDA
wazesneulalng 1 aﬁmﬁguﬁwwﬁwmmu WAEI19TIABLIANYIIUNIU 3 90 TngusiagqAreaInNg)
wulald 0.5 1.0 waz 1.5 wufiwns 33n1svageudisnsiueisiinadeussansninnissuds
wenanidadisenudnenimvessteulalidfiuenldanidolsiormnsilunsiuds p. patmivora
way P. botryosa o ngyaun 1wl w.a. 2557 [20] wuansweulalws Trichoderma spp. @130
Fudsmsiasaes P. palmivora léaust 70.36 — 90.71 wWeSidus wazduds p. botryosa I¢ 72.14-
85.71 Wasidus uenaniifmuinsueulalws Trichoderma  spp. ansandaeuludivagiad
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UUDMNT CMC agar @einenaslald 21.00-24.25 fadwns Tnedloseuiieuussansawlunis
wﬁmLaulsnﬁLsuaqLaﬁiumﬁ%’aﬁwudw swoulalwg F. verticillioides (FL033) anunsandntouleyd
WwagLAAUUBMNS CMC agar BsinAnnslald 50 fiadluns egrdlsinuiSmmaaeunsnaniouls
VLEMNS CMC agar Wuiilssnsnadeulosdy Uizﬂauﬁ’m%auimlw&ﬁwmauLﬂuiwmqmaﬁuﬁ:
waztenlaaniwaiaiu Jsinasenisndneulsdlaianiieiu
wenaniliisesunsinudsyavinmeesansatinansioulalid Tne nuasses wazaae
1wl w.A. 2557 [21] ﬁﬂmﬂivﬁw%mwmmmsaﬁmmfmLaui@iﬂm‘iumié’uéy’ﬁwmmmiiﬂﬁsuﬁgmm
10 ¥illa #2833 dilution plate HansAnwWUINEsENAaINTeUlald Tal aromyces trochyspermus
(KUFA35) uﬂiuawﬁmwaqamiumiawaﬁﬂaiiﬂwsu ImamiaﬂmmmiawEmmiwiwﬁuaa
P. palmivora uag C. gloeosporioides Igunndt 95 Wesdus fissiuamudutuvesansada
1,000 ppm vesziisnoulalils Nigrospora sp. (KUFASL) fiszdumnuiduduiiortuanunsaduds
P. palmivora idies 42.96 wWesidusd Fsrnnanisnaaeuiuliinasainansneulalsd
Usrdvgnmlumsdudasnelsafivléfuazanadoafunanuiseil Wwudefunisdneives gfiun
wazamz Tul w2557 [22) Anwidsrdvsnimvossneulalidaintaulunissudsmanvnlsaiio
nan1sAnEnUIsweulalils Phomopsis sp. anunsadudamsiadaes P. palmivora avlse
Finlauivemseulduinnd 60 wWesidud
wennnsevlalifannsondnasuunueladlunsdudindelsaiivuds widunalnms
fudsfidndyuessieulaliddonimdnouladoonundessannglsaiiv finssusmsisne
Anuannsavessteulalndlunisndntoulasivatsviin wwu toulesl xylanase, engoglucanase,
lipase, amaylase, protease, phytase, amylase wag cellulase Hudu I%adﬁﬂizﬂauﬁﬂﬁ@%ﬂ
nifnwadsfe celluose  aduarsusvianmslulamsn sofulusnuiseiuenanneasu
UsgAvsnmussansiuunusladyigifinanainsneulalwduddmaasunuanunsalunisuan
il cellulase Sedienafunisnalalumsiudrelsaiitldegrafiussansam Liu wazaow
1wl ae. 2021 [23] eunsweulalidluddd Fusarium amnsandateuled cellulase Tad leuwn
F. equiseti, F. oxysporum, F. striatum wag F. solanai @e8AndadiusneausIuTInauideange
Y93 Bhadra tazanzlud a.e. 2022 [24] 1euisweulalnd £ oxysporum aunsandnteulesd
cellulase 16 wazlul a.f. 2022 Helai wazay [25] 5189743191 F. verticillioides (AUMC 14361)
Hus 11u 3 aneiusiinameulsd cellulase 16gs aenndosfunanisAnyilumuideidnuinm
wulalwd F. verticillioides (FL033) aunsandntoulesl cellulase 191
mATeiuandiiiuinsieulalwaiidne anlunssudaslsaiinldd Feaonndasiunis
Teauves atiud 2aadey Tl wa. 2557 [15] Rerfuunumeessieulalidlunsaugulsaiiad
Anansianus lnenalntunisaiuaulaun nsnszuanudunulsavesiitlnesiaulalig n1s
AsouATsUTVous eituTivessanmalsaiiy madulsiesesanglsefielneduloiudanie
inzsranmlsauazUdesieuliifinuautilumstesnineadvessanivalsaiiy uenainidn
wilinalnfenisaduasuunueladlunisiudfisamglsai whildhseulalisornannsaduds
selsafivldiimensiuasnisdon Fdlueuamanatilugmsimunduarsilimamanuaziio
naununsidasadl Insusvanamsindsiuseana 300 @38 Wuaudnlu 113 3@ 1Pus
mvﬂﬂﬁﬂﬁ% (fungal biocontrol agents) mmmiﬁmuqmﬂﬁﬂﬁﬁu (plant fungal pathogens) ¢
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Hagtuindnfasimuaulsafiviidsmomansidadundndusildanns wu wandusinunm
15A377LUN (root rot disease) WanlAANTY Phlebiopsis gigantean @on19n3én Rotstop®),
Trichoderma  harzianum (¥8m19n1561 RootShield®) ua Trichoderma polysporum GR)
M19N15A1 Binab T) wazndndmueiniuaulsaswls (powdery mildew disease) WEAAINI
Ampelomyces quisqualis (Fev9n3A1 AQL0® Bio Fungicide) wag Anthracocystis flocculosa
(Fomnan13én Sporodex L) Judiu [26] ﬁ“fmfumaﬂﬁiﬁﬂwwﬁawuﬁniﬁi’ﬁ,ﬂugwu%;gaﬁﬁzyLLasL‘Tflu
wamslumsfnwvdenisléuseloviansieulalud Tnesneulalidduundsvesaseengnily
ﬂ?igUéJzﬂiﬂﬁﬂLMQIiﬂﬁ‘llﬁiaiU
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