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Abstract

This study tested the efficacy of Trichoderma asperellum strains NST-009 and CB-Pin-01 in
controlling of palm leaf fungal disease. Plant pathogenic fungi were isolated from leaves of oil palm
seedlings by tissue transplanting technique. A total of 12 isolates of plant pathogenic fungi were
obtained including Alternaria sp. 1 isolate, Botryodiplodia spp. 2 isolates, Colletotrichum spp. 2
isolates, Curvularia spp. 3 isolates, Drechslera spp. 2 isolates and Pestalotia spp. 2 isolates.
Pathogenicity test on oil palm leaves by detached leaf method showed that all isolates caused lesions
of 2.3-4.1 mm in diameter, Curvularia sp.-03 and Botryodiplodia sp.-01 respectively caused the largest
lesion of 4.1 mm and the lesion of 3.5 mm. When testing the efficacy of antagonist fungi in the
laboratory, it was found that both antagonistic fungi were able to inhibit and cover the mycelium

Botryodiplodia sp.-01 and Curvularia sp.-03. T. asperellum NST-009 had the highest inhibition of
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Botryodiplodia sp.-01 and Curvularia sp.-03 at 89.1 and 84.9%, respectively, and covering such fungi
at 67.4 and 58.3%, respectively. Tests on the efficacy of antagonistic fungi in disease control showed
that both strains were able to reduce the severity of the disease. That is, T. asperellum NST-009
showed significantly better efficacy to reduce the severity of Botryodiplodia sp.-01 and Curvularia sp.-
03 than T. asperellum CB-Pin-01. By using T. asperellum NST-009, the diseases were found at 12.9
and 17.1%, respectively. While using T. asperellum CB-Pin-01, the diseases were found at 16.8 and
25.5%, respectively. According to Trichoderma spp. quantification on oil palm leaves, it was found
that T. asperellum NST-009 was detected at the highest level of 1.3x10" and 2.3x10" CFU/1 g of the
oil palm leaves when it was used for controlling Botryodiplodia sp.-01 and Curvularia sp.-03,
respectively.
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Figure 1 Colony characteristics of 6 plant pathogenic fungi isolated from oil palm leaves growing on
potato dextrose agar at room temperature for 7 days: Alternaria sp. (A), Botryodiplodia sp.

(B), Colletotrichum sp. (C), Curvularia sp. (D), Drechslera sp. (E), Pestalotia sp. (F).
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Figure 2 Asexual structure of 6 plant pathogenic fungi isolated from oil palm leaves when examined
under a 400X microscope: Alternaria sp. (A), Botryodiplodia sp. (B), Colletotrichum sp. (C),
Curvularia sp. (D), Drechslera sp. (E), Pestalotia sp. (F).
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Table 1 Pathogenic severity on oil palm leaves of 12 isolates of plant pathogenic fungi.

Isolates Lesion diameter (mm)’
Alternaria sp.-01 29d
Botryodiplodia sp.-01 3.5 abc
Botryodiplodia sp.-02 3.4 bc
Colletotrichum sp.-01 29d
Colletotrichum sp.-02 32c
Curvularia sp.-01 39 ab

Curvularia sp.-02 3.8 ab
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Isolates Lesion diameter (mm)'
Curvularia sp.-03 41a
Drechslera spp.-01 32c
Drechslera sp.-02 29d
Pestalotia sp.-01 23d
Pestalotia sp.-02 32c
T-test *

! Mean followed by the same letter are not significantly different by Duncan’s new multiple rang test (P<0.05).
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naneviln deamaliifosilsafivnigegasinisa (Harman et al,, 2004; Sunpapao et al.,, 2018; Tapwal &
Pandey, 2016; Intana et al., 2021)

Table 2 Efficacy of Trichoderma asperellum in inhibiting and covering fungal mycelium of

Botryodiplodia sp. and Curvularia sp.

Mycelial growth inhibition (%)* Over mycelial growth (%)"
Treatments

Botryodiplodia sp. Curvularia sp. otryodiplodia sp. Curvularia sp.
T asperellum NST- 67.4 a 58.3 a

89.1a 849 a
009
T. asperellum CB- 62.8 b 57.4 a

822 b 789 b
Pin-01
Control 0.0c 00c 0.0c 00b
T-test * * * *

! Mean followed by the same letter are not significantly different by Duncan’s new multiple rang test (P<0.05).
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harzianum TM2/1 uag T. spirale T76-1 Wu31au150§u8%031 C. oryzae awglsalugauusunduidu
Bl Felsiunnsinameadd funisldansiedindnides Prochloraz wasfidenadasiunissenuves
Chamswarng (2020) finanyindes T. asperellum fusvansnnlunsavaslsenidluresirduhiiuiife
Mg o3 Botryodiplodia sp., Curvularia sp. waz Pestalotiopsis sp. 19 laglanize 198 an1snulaenis
\ALAITaNLIIRIRY (surfactant) aﬂuaﬂaiwauaaEJﬂJaﬂLﬁ?fyamﬁﬁﬂﬁ uanaNigamuinasiall Benomyl
waz Captan ﬁﬂiz%‘m%quﬂuﬂWiﬂaumiiﬂuuiumémfﬂﬁuﬁLﬁmmm%yasw Botryodiplodia sp. ka
Curvularia sp. Faaenadosfusenuiinarniasiadl Benomyl ey Captan ﬁﬂizﬁﬂ%m‘wgﬂ ‘Lummauqu
157 Die-back vaanuauuaylsa turf yellow Tugunamg7iiinanides Botryodiplodia sp. was Curvularia
sp. Aud18U (Malkanthi et al., 2016; Kumar, 2018)
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Table 3 Efficacy of Trichoderma asperellum in controlling of oil palm leaf disease caused by

Botryodiplodia sp. and Curvularia sp.

Disease severity (%)’

Treatments
Botryodiplodia sp. Curvularia sp.

T asperellum NST-009 129 a 17.1 a

T. asperellum CB-Pin-01 16.8 b 255b
Benomyl 11.4 a 198 a
Captan 252c 236 b
Control 100.0 d 100.0 ¢

T-test * *

! Mean followed by the same letter are not significantly different by Duncan’s new multiple rang test (P<0.05)

The test was carried out in a greenhouse for 3 months.

Tunsnsradiainaution Trichoderma spp. wdlutduiundmaaeumsaiueulsn nuinssis
A9 7. asperellum NST- 009 waz T. asperellum CB-Pin-01 asranulsunandesn vuluinduisiulugae
1.2 % 10° - 2.3 x 10° CFUAuUdnisu 1 n3u Tasianensndsilldile T. asperellum NST- 009 mua
Tsnudluthduhiuiiinandes cunularia sp.-03 finsaanudsuanten Trichoderma spp. q\‘iqwﬁ 2.3
x 10° CFUAuUEusiu 1 ndu lunedingsuisaiuay uhndy) waznssudsdldaaiad (fa Benomyl
kay Captan) asvaliinuies Trichoderma spp. (Table 4) wanslidiuingon T asperellum @u130LA38Y
wariifinsenudluiduihifunsenszernanihnmanageu 3 Weu TuaninlssFoutgniianaaes aenndes
fumanemeauiinuinges Trichoderma spp. annsawasauasiituuuailduudausg q vesuievaaeu
Tunguny o191 nusl wetitla 417Tnn ndae Tl awan wnsnm dailnenn wasundlne sastlufudgn
fiwstanan Tneidesn Trichoderma spp. 91T vnsTivanUdesnwadaiuvedhy Avu d1du wagsin
vuity (exudates) yasdunioing B 7 Ui 9 vesiuiiy Fenauaudatviling
149851 Trichoderma spp. ﬁé’fﬂ&mesl,umimmmimﬁma&mébnﬁumn?iqsﬁu (Chamswarng et al., 2012;
Promwee et al,, 2016, Chamswarng, 2020 Intana et al., 2021)

Table 4 The quantities of Trichoderma spp. on oil palm leaves after testing the effectiveness of

disease control for 3 months.

Quantities of Trichoderma sp. (x10* CFU/1 g of oil palm leaf)

Treatments
Botryodiplodia sp. Curvularia sp.

T asperellum NST-009 13a 23a
T. asperellum CB-Pin-01  1.2b 1.3a
Benomyl 0.0c 0.0b
Captan 0.0c 0.0b
Control 0.0c 00b
T-test * *

! Mean followed by the same letter are not significantly different by Duncan’s new multiple rang test (P<0.05).
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ayunansAnen
fundrrduisiuiideslsafivnarsviadvhatsuarasnannudemes lnsanesdesmidy
La'wn Alternaria sp., Botryodiplodia spp., Colletotrichum spp., Curvularia spp., Drechslera spp., hag
pestalotia spp. Inendos1ngy Curvularia spp. firnuguusstunisnelsaundign sesasnldudidosndy
Botryodiplodia spp.

v '

\Wes1 T. asperellum ansamuaslsafisfiinnni@esvululiduiduld lnenunisiialsauy
Tuduiniutesninnslldides 7. asperellum wonandgsnuinigosn T. asperellum aansalasetaz
WNUSINaUREILANY 9 Yasiulaudndy Senadmaliiin Mstesiunseniualsafivsialula
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