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ABSTRACT

This study investigated the diversity of endophytic fungi in four medicinal plants;
Cinnamomum bejolghota (Buch. — Ham.), C. zylanicum (Nees.), Gnetum montanum
(Markgr.) and Lagerstroemia loudoni (Teijsm. & Binn) in northern Thailand, and
evaluated the potential of selected fungal strains to promote plant growth and control
microbial disease. A total of 5,925 endophytic isolates were recovered from 5,625 sample
tissues of healthy leaves (vein and inter vein) and stems of selected plants. Fungal
colonization rates ranged from 34.67% to 67.20%. Fungal endophytes were most
frequently isolated from trees during the wet season. All isolated endophytes were
classified into 56 taxa comprising 14 ascomycetes, 1 basidiomycete and 41 anamorphic

taxa (13 coelomycetes and 28 hyphomycetes). Fungal colonization rates of inter vein
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regions of both C. zylanicum and L. loudoni were lower than veins and stems, except for
C. bejolghota and G. montanum. Colletrotrichum gloeosporioides, Phomopsis spp.,
xylariaceous fungi, Glomerella spp. and Guignardia magiferae were consistently
dominant.

Moreover, volatile-producing endophytic fungus genus Muscodor was isolated
from some medicinal plants in northern Thailand. Based on its morphology, antimicrobial
activity, volatile chemical composition and phylogeny, five new species, M. cinnamomi,
M. equiseti, M. musae, M. oryzae and M. suthepensis recovered from C. bejolghota (Buch.
— Ham.), Equisetum debile (Roxb.), Musa acuminate (Colla.) and Oryza rufipogon
(Griff.), respectively were described. Four new fungal species produced 2-
methylpropanoic acid as a main volatile organic compound (VOC), where as M. oryzae
produced 3-methylbutan-1-ol as the major VOC. Muscodor cinnamomi and M.
suthepensis showed 100% inhibition and killed all tested bacteria, plant pathogenic fungi
and yeast.

Muscodor cinnamomi was selected and investigated for its in vitro ability to
produce siderophore, phenazine, indole-3-acetic acid (IAA), to solubilize different toxic
metal (Ca, Co, Cd, Cu, Pb, Zn)-containing insoluble minerals and metal tolerance. The
results indicated that this fungus is able to produce hydroxamate-type siderophore
(11.62+0.35 pg ml?), phenazine (187.60+10.43 pg mlt) and IAA (45.36+2.40 g mi™).
Moreover, fungal IAA could stimulate coleoptile elongation, and increase seed
germination and root length of tested plants. Fungal phenazine showed growth inhibition

of Rhizoctonia solani AG-2. The metal tolerance and solubilizing ability depended on the
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type of insoluble minerals. Muscodor cinnommi showed the highest growth tolerance on
Ca-containing media at 150 mM, followed by Zn-containing medium at 100 mM and Cd-
containing media at 10 mM. In addition, M. cinnamomi was evaluated as a potential
biological agent to control damping off disease caused by R. solani AG-2. The results
indicated that rye grain was the best grain for fungal inoculum production and 30 g rye
grain culture of M. cinnamomi was a minimum dose to completely control R. solani AG-
2 damping off of bird pepper, bush bean, garden pea and tomato seedlings.

Two volatile-producing endophytic fungi, M. suthepensis and Nodulisporium sp.
CMU-UPE34 were selected and evaluated for potential to control postharvest disease by
mycofumigation. 3-methylbutan-1-ol and eucalyptol were the most abundant VOC’s
from M. suthepensis and Nodulisporium sp. CMU-UPE34, respectively, which showed
antifungal activity. Rye grain and jasmine rice grain were the best grains for M.
suthepensis and Nodulisporium sp. CMU-UPE34 inocula production, respectively.
Treatment of 30 g rye grain culture of M. suthepensis was the minimum dose that
completely controlled Citrus tangerine (Tanaka.) fruit rot caused by green mold
(Penicillium digitatum). Treatment with 60 g jasmine rice grain cultures of CMU-UPE34
was the minimum dose for control of blue mold (P. expansum) decay on C. aurantifolia
(Swing.) and C. reticulate (Blanco.) In addition, 50 g jasmine rice grain cultures of
CMU-UPE34 completely controlled green mold decay on C. limon (L. Burm. f.).

A total 127 endophytic fungal strains were primary tested for antimicrobial
production. Among three different culture media, potato dextrose broth was the best

media for antimicrobial production. The highest antimicrobial activity was found on
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strain CMU-Cib179, followed by strain CMU-Cib1018, which both fungi were isolated
from C. bejolghota. The morphology and molecular identification indicated that fungal
strains  CMU-Cib179 and CMU-Cib1018 were Mycoleptodiscus terrestris and
Nodulisporium sp., respectively. Therefore, these strains were selected to further study
the secondary metabolites that they produced. After purification and structure elucidation,
four compounds, p-hydroxybenzoic acid methyl ester (1), puupehenol (2), 4-
hydroxybenzoic acid (3) and 2,4’-dihydroxyacetophenone (4) were obtained from M.
terrestris culture. Moreover, five compounds, 8-methoxynaphthalen-1-ol (5), 5-hydroxy-
2-methyl-4-chromanone (6), 5-hydroxy-2-methyl-4H-chromen-4-one (7), 1-(2,6-
dihydroxyphenyl)propan-1-one (8) and 1-(2,6-dihydroxyphenyl)ethanone (9) was
isolated from Nodulisporium sp. CMU-Cib1018 culture. All compounds were most
inhibited Staphylococcus aureus and methicillin-resistant S. aureus, except compound 6.
Only, compound 8 was affective against the growth of Escherichia coli and compound 9

exhibited activity against the growth of Aspergillus flavus, P. digitatum and P. expansum.

Keywords: Endophytic fungi, medicinal plant, secondary metabolite, biological control,

volatile organic compound
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