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Abstract

During 3 years of search for endophytes, an agricultural application was mainly observed, and novel bioactive
compounds against drug resistant bacteria and Pythium insidiosum, a Pythiosis pathogen of human, were
preliminary investigated from more than 1,000 endophytic strains isolated from Thai medicinal trees in Thailand.
Three endophytes that are high potentially used to control a broad spectrum of plant diseases are Muscodor albus
MFC2, Xylaria sp. QS4 and Paenibacillus polymyxa TL41. The fungus M. albus MFC2 was isolated from Myris'ﬁca
fragrans at Mahidol University, Salaya, Nakornprathom. A novel endophytic species of Bipolaris thaiendophytica
JF2 with antagonistic activity of a broad spectrum of fungal plant pathogens was found from a fruit of this tree In
specific grain formula media, M. albus MFC2 could produce bioactive volatile organic compounds (VOCs, i.e.
ethanol, iscamyl alcohol and aromadendrene) that partially to totally inhibit plant pathogens including Alternaria
sp., Collefotrichum capsici, C. gloeosporioides, Fusarium sp., F. equiseti, Ganoderma sp., Geofrichum sp.,
Phytophthora parmivola, P. ultimum, Rhizoctonia and Sclerotinia sp.. Importantly, M. albus MFC2 colonizing grains
could completely control P. ultimum on kale, Alternaria disease on chili under field conditions, F. equiseti black
spots on Hom-Thong banana, and partially control C. gloeosporioides anthracnose on Nam-Dok-Mai mango fruits.
The high production of ethanol from M. albus MFC2 colonizing grains was an interesting observation for an
alternative energy source. Notably, M. albus MFC2 induced mechanisms affecting drought tolerance in tomato
(Lycopersicon esculuentum). The second endophytic biocontrol agent was Xylaria sp. QS4, a fungal endophyte
from twigs of .Quemus lauritolia growing at Kanchanabury campus of Mahidol University. Results of in vitro
antagonistic test showed that Xylaria sp. QS4 could inhibit Alternaria sp., C. capsici, C. gloeosporioid and P.
ultimum. Thoroughly mixing 15 plates of 10-day old Xylaria QS4 in 500 g mixture of commercial soil and field soil
did not negatively affect both germination and growth of kale and lettuce seeds in outdoor conditions. In addition,
the same concentration of Xylaria sp. strain QS4 could completely control P. ultimum infestation pots of kale and
lettuce, but restored productions .more than control pots. The last one was Paenibacillus polymyxa TL41, a gram

positive bacterial endophyte of Paederia foetida that could control of Xanthomonas campestris on lettuce under
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outdoor conditions. Additionally, P. polymyxa TL41 was able to inhibit Alternaria sp., Colletotrichum capsici, C.
gloeosporioides, Fusarium sp., F. equiseti, P. palmivora and P. ulfimum on potato dextrose agar.

For the medicinal applications, the Xylaria QS4 also has antibacterial activity against Escherichia coli,
Acinetobacter sp., Pseudomonas auriginosa, MRSA-1302, MRSA-2, Staphylococcus aureus and Candida albicans.
Twenty three extracts of 10 day PDB shaking endophytic cultures had ability to inhibit growth of all those
pathogens. The 15 extracts of which cultured for 10 days in stand and shaking GP both have the inhibition activity
against all pathogens. Other objectives of this study were to screen endophytes having anti P. ultimum activity that
are able to inhibit a growth of P. insidiosum based on a dual antagonistic test on PDA, GPA and modified PDA
because Pythiosis is a life-threatening infectious disease of humans and animals that has been increasingly
reported. Radical surgery is the main treatment for pythiosis since conventional antifungal drugs are ineffective.
There were 24 endophytes that could inhibit P. insidiosum at 57-96% from a total of 49 endophytes with anti P.
ultimum activity. These top eight endophytes were Dothideomycete sp. N5L4 and NAAL7, Myrothecium sp. RSb8,
Phyllosticta cilrullina NHL12, Xylaria sp. QS4, Chaetomium sp. RPR2, Cladosporium cladosporioides RRS18, and
the bacterial endophyte P. polymyxa TL41. These data indicate that endophytes from medicin-al trees are promise
reservoirs to search for novel antibiotic compounds against drug-resistant bacteria and anti- P. insidiosum agent
for a treatment of patients with pythiosis.
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