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ABSTRACT

Fungi generally play an important ecological role within living plant tissues
and on dead plant material. Fungi associated with plants are highly diverse with
endophytes, saprobes, and pathogens occurring in all plant species examined. New
fungal species continues to be discovered regularly, thus increasing the known fungal
diversity. Ongoing studies help estimating global fungal numbers, conserving current
levels of biodiversity and making use of natural products and novel bioactive
compounds from fungi. Therfore, the diversity and ecology of endophytes and
saprobes from some grasses, Thysanolaena latifolia, Saccharum spontaneum and
Vetiveria zizanioides from northern Thailand (Chiang Mai province) were
investigated.

Endophytic fungi associated with the leaves, midribs, nodes, internodes and

roots of T. latifolia (woody grass) and leaves, midribs and roots of V. zizanioides
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(herbaceous grass) were investigated at six sites. Fifty-one fungal taxa were isolated
from T. latifolia (4 sampling sites) and 44 taxa were isolated from V. zizazioides (at 2
sampling sites). The mostly frequently isolated taxa were Xxylariaceous,
Colletotrichum spp., Phomopsis spp. and various sterile morphocharacters. The
overlap of fungal species between wet and dry seasons was 68.8 % and 54.3 % for T.
latifolia and V. zizazioides, respectively. The overall colonization rate (CR) for the 4
sampling sites of T. latifolia did not differ greatly in both wet and dry seasons. For the
2 sites of V. zizazioides overall colonization rate was 51.1 % and 51.4 % in the wet
season and 44.7 % and 43.8% in the dry season. Endophytic fungal communities, site
effect, age effect, effect of tissue type and biodiversity of endophytic fungi in the
grasses were discussed. Two fungi isolated from T. latifolia are novel species;
Dactylaria endograminicola sp. nov. (CMUGE1125) and Periconia siamensis sp.
nov. (CMUGEO015).

Fungi associated with dead leaves and stems of T. latifolia and S. spontaneum,
were collected and identified at each of the two sampling sites. On T. latifolia, 67
fungi were identified, comprising 24 ascomycetes, 33 hyphomycetes, 9 coelomycetes
and 1 myxomycete. The most common genera were Leptosphaeria, Niptera,
Periconia, Septoria, Stachybotrys, Tetraploa, and Verticillium. For S. spontaneum, 79
taxa were identified, comprising 32 ascomycetes, 37 hyphomycetes, and 10
coelomycetes. The most common genera were Cladosporium, Halosphaeria,
Massarina, Periconia, and Tetraploa. The highest species diversity index was
recorded on S. spontaneum (H = 6.5), while T. latifolia was lower (H = 5.5). The
mycota at the two sampling sites differed significantly in species composition. For T.

latifolia, percentage similarity between the two sampling sites was 50.5% while for S.
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spontaneum it was 52.34%. A comparison of the fungi occurring on grasses with
those on other monocotyledonous host from tropical region is presented. Drumopama
moonseti, Pycnothyriopsis sp.1 were reported as rare species in this study. During
investigation, one fungus was considered as new to science, Dendrographium
thysanolaenae sp. nov.

The genus Dactylaria and their allied genera are an important group of
hyphomycetes. There has been disagreement regarding the classification and
systematic placement of these genera. In addition, their teleomorphic affinities to
known sexual ascomycetes are mostly unknown. In this study, phylogenetic
relationships among members of the genera were investigated using partial sequences
of the large and small subunit of ribosomal DNA. Phylogenies generated though
molecular analyses reveal that Dactylaria is polyphyletic in nature. Some species
were found to be phylogenetically related to fungi in the orders Dothideomycetes,
Orbiliomycetes and Sordariomycetes, while the phylogenetical affinities of other
species was still obscure, although they were appeared to be belong to the
Sordariomycetes. On the other hand, results indicated that conidial secession is
important in differentiating Dactylaria and closely related genera, especially
Scolecobasidium.

One hundred and twenty three fungal isolates were examined for their
potential antimicrobial activities against pathogenic microorganisms. Strains showing
high potential antimicrobial activities were P. siamensis (CMUGEO015) and D.
endograminicola (CMUGE1125). These two strains were selected for optimization

studies of the production of their bioactive compounds.



Periconia siamensis (CMUGEOQ015) was antagonistic against various human
pathogens. Metabolites in both culture filtrates and crude extracts of the filtrates were
inhibitory against various microorganism tests. The major active ingredients were
purified and identified by infrared spectroscopy (IR), nuclear magnetic resonance
spectroscopy (NMR) and mass spectral (MS) data as Modiolide A, 5,8-dihydroxy-10-
methyl-5,8,9,10-tetrahydro-2H-oxecin-2-one and 4-Chromanone, 6-hydroxy-2-
methyl- (5CI). Bioassays showed that both compounds had antibacterial activity
against all the tested bacteria. This is the first report of the production of these two
antibacterial metabolites from a terrestrial endophytic fungus.

Bioactive compounds such as lovastatin, antichoresteral agent and the natural
carcinogen, aflatoxin are well known and synthesized by polyketide synthase from
fungal as polyketide type I. Other type | PKS products are known as melanin and
plant pathogen compounds. In this study, a phylogenetic approach was used to
investigate and screen the diversity of fungal genes encoding partial PKSs that are
predicted to synthesis polyketide products (PKs). The resulting genealogy,
constructed by using the highly conserved Keto Synthase (KS) domain, indicated that
selected species within Ascomycota (Pezizomycotina) have large number of PKS
genes: 6 in Cladosporium sp. (CMUGE2210), 5 in D. endograminicola
(CMUGE1125), 7 in P. siamensis (CMUGEOQ15), 4 in Xylaria hypoxylon
CMUGE1005 and 8 in Thermoascus aurantiacus (SL16W). However, one of the T.
auratiacus sequences is the likely result of horizontal gene transfer as the sublineage
of fungi. By using KSDI primers in this study, PKS genes were divided into two
subclades, reducing and non-reducing PKSs. Most of the fungal amino acid sequences

in this study were grouped to reducing PKS rather than non-reducing PKS. The



species from different classes of Pezzizomycotina shared the same PKS gene and
supported different fungal genomes shared few putative orthologous PKS genes, even
between closely related genomes in the same class or genus. The discontinuous
distributions of orthologous PKSs among fungal species can be explained by gene
duplication, divergence, and gene loss; horizontal gene transfer among fungi does not

need to be invoked.

Key Words: diversity, graminicolous fungi, Thysanolaena latifolia, Saccharum

spontaneum, secondary metabolites, Vetiveria zizanioides
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