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Abstract

The present study was aimed to investigate the biodiversity of blast fungi in rice and
other monocots. Thirty three samples with blast symptoms were collected from economic
plants and weeds (commelina, rice, grass weeds, Maranthacae, pangola grass, sedges and
Zingiberaceae) growing in northern (Chiang Rai, Chiang Mai, Payao, Lampang, Lumphun
and Nakhon Sawan provinces) and easthern (Nakhonnayok province) Thailand and
diagnosis of the causal agents were carried according to Koch'’s potulates. Blast fungi of
various hosts collected in the present study were identified as Pyricularia which diverse in
morphological characteristic of conidia (P. caricis: sedges, P. costina, P. zingiberis and
Pyricularia sp.: Zingiberaceae, P. sphaerulata: commenlina, Pyricularia sp.: Maranthaceae).
Pyricularia grisea and P. oryzae (rice, pangola and other grasses) were very similar in
conidial characteristeritics and multilocus phylogenetic analysis based on rDNA-ITS, actin, ﬁ-
tubulin and calmodulin genes performing with Dactylaria sp. BS296 as outgroup, parsimony
(MP, heuristic search options: tree-bisection-reconnection-branch swapping, random
stepwise sequences addition) and distance (NJ, neighbor-joining: Kimura two-parameter
distance measurement) criteria, disclosed a monophyletic group (bootstrap support 100%).
The combined analysis of the four gene regions also showed that blast fungi isolated from
rice (BS305, BS314), grass weeds in rice field (BS310, BS311) and pangola growing close to
rice field (BS290) are P. oryzae, while fungal strains isolated from grass weeds in plant
nursery (BS316) and road-side (BS279, BS281) are P. grisea and Pyricularia sp. (CE),
respectively. The group consisting of other Pyricularia species (e.g., found in sedges and
Zingiberaceae) were related distantly to the monophyletic group of P. grisea and P. oryzae.
The phylogenetic trees constructed from the four genes again correlated the groups of each
morphologically identified Pyricularia species with 100% bootstrap support in MP and NJ

analyses.



The present study was also aimed to screen for antifungal activity of endophytic
fungi isolated from some monocots (Alpinia galanga, Al. malaccensis, Alpinia sp., Amomum
siamense, Bambusa sp., Boesenbergia pandurata, Boesenbergia sp., Costus
curvibracteatus, Curcuma ecomata, Cu. mangga, Cu. parviflora, Etlingera litteralis,
Hedychium coronarium, Zingiber cassumunar and Z. zerumbet) and to evaluate active
compounds isolated from the selected potent strains. Fifty one endophytic fungi were grown
in five fermentation media (glucose soybean meal broth: F1, malt extract corn starch broth:
F2, glucose soybean oil peptone: F3, potato dextrose galangal powder broth: F4 and potato
dextrose broth: F5) and incubated on a reciprocal shaker at room temperature for 7 days.
The crude extracts from fermentation broths were tested for antifungal activity against 8
strains of blast fungi, Pyricularia costina BS193, P. oryzae BS265, P. oryzae BS267, P.
oryzae BS285, P. sphaerulata BS151, Pyricularia sp. BS191, Pyricularia sp. BS279 and
Pyricularia sp. BS286, by the agar well diffusion method (10% DMSO and 20 mg/ml
benomyl were used as negative and positive control, respectively). Up to 82% and 35% of
crude extracts obtained from endophytic fungi displayed more than 15% and 30% inhibition
at least one strains of Pyricularia. Culture of each endophytic fungal strain in different
fermantation media increased production of active copounds against tested Pyricularia, e.g.,
Pestalotiopsis maculiformans PDB151 cultured in F2 (17-65%) and F4 (26-39%) produced
active compounds to inhibit growth of blast fungi better than cultured in other media (13—
39%). The results revealed that crude extracts of endophytic fungi P. maculiformans
PDB151 from F2 and F4 were most inhibited blast fungi and showed interesting 'H NMR
spectra. Therefore, bioactive compounds produced by this strain in both media were then
extracted, purified and identified using chromatography and spectroscopy. The crude
extracts of P. maculiformans PDB151 upon chromatographic separation, afforded six
compounds, 1 phenol derivative (tyrosol) and 5 lactone derivatives pestalotin, dehydro-
pestalotin, hydroxypestalotin, oxysporone and unknown structure of lactone derivative).
Pestalotin was the major compound (22-39% yield) which displayed antifungal activity
against P. oryzae, with a weak cytotoxicity against zooplankton Moina macrocopa. This
compound also tended to inhibit cell division process of humann lung cancer cell line, NCI-
H1299, as the evidences of cells treated with this compound (3.01%) had lower mitotic
index than cells in control (7.66%) and abnormal (bean-shape) nuclei in treated cells. These
results indicated that endophytic fungi from monocotyledonous plants are a potential source

of bioactive compounds that may useful in pharmaceuticals and agriculture.
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