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ABSTRACT: 

Fungi are a diverse and fascinating group of organisms including the seen mushrooms and 

unseen microorganisms. They are ecologically essential for nutrient cycling, because of their 

ability to degrade cellulose and lignin in wood and leaves. Fungi are bio-circular green 

economically (BCG) useful group of organisms with immense biotechnological potential for 

industrial exploitation. Fungi exhibit diverse life-styles in nature. Many species exist as 

symbionts with plants and promote plant growth. Plant pathogenic fungal species cause major 

yield losses, and are thus of considerable agricultural and quarantine importance. The 

estimated numbers of fungi always change, and the actual numbers are debatable and poorly 

understood. The recent realistic estimate of fungal numbers is between 2.2 and 3.8 million. 

There are nearly 150,000 accepted species of fungi and fungus-like taxa, which is between 2.6 

and 4.5% of the estimated species. Currently, in 2022, 20 Phyla of fungi were reported. Possible 

reasons for the observed discrepancy can be due to fungi being poorly studied in many 

countries, regions, and hotspots. For example, the fungi of Thailand have been studied by 

various researchers using polyphasic approaches and many novel fungi have been inventoried, 

but much work remains. Scientists and researchers all over the world conduct diverse studies 

ranging across ecology, traditional taxonomy, phylogenetics, evolution, microbial communities 

and chemotaxonomy. Taxonomy is crucial to understand the diversity of life through the 

exploration and discovery of fungi. The taxonomy of microorganisms, especially fungi, is 

challenging due to their extreme diversity in terms of morphological features. Therefore, it is 

crucial to take advantage of integrating different aspects of fungi, in other words, a polyphasic 

approach including morphology, phylogeny, evolutionary relationships, and chemotaxonomy 

to study and identify fungi. Additionally, the improvement in technology and the economic 

accessibility of molecular techniques, such as next-generation sequencing, have contributed 

tremendously to the identification of unknown fungal diversity. The high number of fungal taxa 

would warrant a high number of BCG applications for future exploitation. 
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ABSTRACT: 

Domestication is the process of organism evolution under selection by humans, and as such 

has been a model for studying adaptation since Charles Darwin. Here we review recent studies 

on the genomics of adaptation and domestication syndrome in two cheese-making fungal 

lineages, Penicillium roqueforti used for maturing blue cheeses, and the Penicillium 

camemberti species complex used for making soft cheeses such as Camembert and Brie. 

Comparative genomics have revealed horizontal gene transfers involved in convergent 

adaptation to cheese. Population genomics have identified differentiated populations with 

contrasted traits, several populations having independently been domesticated for cheese 

making in both P. roqueforti and the Penicillium camemberti species complex and having 

undergone bottlenecks. The different cheese populations have acquired traits beneficial for 

cheese making in comparison to non-cheese populations, regarding color, spore production, 

growth rates on cheese, salt tolerance, lipolysis, proteolysis, volatile compound, or toxin 

production and/or competitive ability. The cheese populations also show degeneration for 

some unused functions such as decreased ability of sexual reproduction or of growth under 

harsh conditions. These recent findings have fundamental importance for our understanding 

of adaptation and have applied interest for strain improvement. 
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ABSTRACT: 

Fungi are an important source of novel bioactive secondary metabolites that can be excellent 

new starting points for the development of novel pharmaceuticals. Our research group at 

Prince of Songkla University has focused on the investigation of bioactive secondary 

metabolites from fungi isolated from a wide variety of substrates including Garcinia and 

mangrove plants, seagrasses, rubber tree, marine organisms and soil. Among them, marine- 

and soil-derived fungi have gained prominence as a source of bioactive compounds with 

extraordinary chemical and biological diversity. Chemical investigation of 12 Aspergillus and 

10 Penicillium strains of these types of fungi has resulted in the isolation of more than 300 

secondary metabolites of which 36% are new natural products with diverse structures, for 

example, anthraquinones, -butenolides, cytochalasins, depsidones, lovastatins, pyrrolidines, 

terphenyllins, and xanthones. Some of them displayed interesting antibacterial, anticancer, 

HMG-CoA reductase inhibitory, cystic fibrosis transmembrane conductance regulator (CFTR) 

inhibitory and transmembrane protein 16A (TMEM16A) inhibitory activities. The mechanism of 

action of potential natural compounds was investigated. This presentation will focus on 

structure diversity and bioactivities of secondary metabolites from marine- and soil-derived 

fungi in the genera Aspergillus and Penicillium. 

 

KEYWORDS: 

Marine-derived fungi; soil-derived fungi; Aspergillus sp.; Penicillium sp.; structure diversity; 

bioactivity. 
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ABSTRACT: 

Dothideomycetes is the largest and most ecologically diverse class of fungi. It comprises 

endophytes, epiphytes, saprobes, pathogens (human and plant), lichens, nematode trapping 

and rock-inhabiting taxa. Members of this class are mainly characterized by bitunicate asci with 

fissitunicate dehiscence and occur on broad range of hosts in terrestrial and aquatic habitats. 

Currently, the class Dothideomycetes encompasses 60 orders, 222 families and 2154 genera. 

Though mycology was well-studied all over the world, it was significant under-studied in Asian 

countries until last two decades. Due to the huge economic expansion of Asian nations, the 

subsidy for research and development has impressively improved, and many young researchers 

have been well trained and start their carrier. This affected on mycology as well, and new 

journals and websites have been recognized as better platforms for Asian mycologists to 

publish their research. Hence, during last 20 years Asian young mycologists were able to 

introduce 20 orders (33% of orders), 94 families (42% of families) and 357 genera (20% of 

genera) within class Dothideomycetes. More interestingly, 31 families and all its genera 

(Anastomitrabeculiaceae, Aquasubmersaceae, Ascocylindricaceae, Bambusicolaceae, 

Camarosporidiellaceae, Cylindrohyalosporaceae, Eriomycetaceae, Fuscostagonosporaceae, 

Halojulellaceae, Lentimurisporaceae, Ligninsphaeriaceae, Lindgomycetaceae, Longiostiolaceae, 

Longipedicellataceae, Neobuelliellaceae, Neomassariaceae, Neomassarinaceae, 

Oblongohyalosporaceae, Occultibambusaceae, Parabambusicolaceae, Paralophiostomataceae, 

Phaeoseptaceae, Pseudoastrosphaeriellaceae, Pseudoberkleasmiaceae, Pseudocoleodictyosporaceae, 

Pseudolophiotremataceae, Pseudomassarinaceae, Salsugineaceae, Striatiguttulaceae, 

Tenuitholiascaceae and Tzeananiaceae) are introduced solely by Asian young mycologists. 

Another 25 families were composed with more than 50% genera introduced by young 

generation in Asia. These results indicate the case studies of plant pathogens, terrestrial 

saprobes, aquatic fungi, evolution studies, genomics and applied mycology of 

Dothideomycetes in Asia while discussing how it advanced during the last two decades. 

Obvious examples for prominent research groups actively cooperating in Asia are Beijing 

Forestry University, BIOTEC in Bangkok, Chiang Mai University, The University of Hong Kong, 

Mae Fah Luang University, Institute of Mycology & Lichenology in CAS, Kunming Institute of 

Botany and National Taiwan Ocean University. There is much research needed in future to 

exploit new species in Asia as it is not only to discover novel Dothideomycetes species, but also 

to understand their evolutionary relationships. Although this research might be descriptive, it 

will lead to numerous applications in future. 
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ABSTRACT: 

Mucorales is the largest order within the phylum Mucoromycota and now comprises 14 

families, 55 genera and nearly 300 species. The members of Mucorales are saprobes or 

parasites of animals and other fungi. However, there has been little information on taxonomic 

study as well as indigenous fungal list of Mucorales fungi in Korea. With the publication online, 

more than 60 species, 16 genera, and 10 families have been currently listed in Korea. In view 

of the lack of knowledge concerning this fungal group, we surveyed the richness of the group 

and described new species. We conducted a large-scale sampling from soils, feces, waters to 

invertebrate materials from different areas. Dilution plating, blotter, baiting and direct plating 

methods were used as techniques for the isolation of fungi. The species were identified based 

on a polyphasic approach including phylogenetic analysis of the partial internal transcribed 

spacer region (ITS) and the partial 28S rDNA (LSU), physiological and morphological characters. 

Results from these analyses showed that 67 species belonging to the order Mucorales 

consisted of 14 genera such as Absidia, Actinomucor, Backusella, Blakeslea, Choanephora, 

Circinella, Cunninghamella, Gilbertella, Gongronella, Lichtheimia, Mucor, Pilobolus, Poitrasia 

and Rhizopus. Among the groups found, genus Mucor presents the greatest number of species, 

followed by Backusella, Cunninghamella and Absidia. The highest species richness has been 

found to be associated with invertebrates. Twenty-two are described as new species, and 

twenty-eight represented as new records in Korea. This study contributes to a better 

understanding of Mucorales fungal taxa in Korea, not only discovering new species, but also 

adding important genera. More detailed studies are required to construct the classification 

system. 
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ABSTRACT: 

Cordycipitoid fungi refer to the fungi in 3 families of Hypocreales, Cordycipitaceae, 

Ophiocordycipitaceae and Clavicipitaceae, including over 1600 species. Their hosts include 

insects, spiders, plant and some fungi. They are valuable resource of food, healthy food and 

drugs, and some are very important agents for biological control of insects, such as famous 

Beauveria bassiana and Metarhizium anisopliae, and possibly for control of plant diseases and 

herbs. They have been used for food, healthy food, and drugs, mainly in China and some other 

East Asian countries. Some of their bioactives have been developed into drugs and cosmetics. 

Some of them have been used for over hundreds of years in China and a substantial industry 

of Cordycipitoid products, has formed in China and is gradually expanding to other countries. 

Among them, annual sales of the products, mainly by use of fruiting bodies, spores, mycelia, 

or bioactives, from Ophiocordyceps sinensis, Cordyceps militaris, Cordyceps chanhua, 

Paecilomyces hepialid, Tolypocladium guangdongense and some other species totaling ca. 

more than 1 billion USD each year. Now, the industry is going to the world through 

international collaboration. The existing problems in the development are mainly the confusion 

in identification, few medical and healthy food products developed as many bioactives 

discovered, and slow transformation to the industry of the research achievements. In this field, 

active national and international collaboration, academic and/or industrial, are showing great 

promise. 
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ABSTRACT: 

Few people have a doubt that the biodiversity of fungi in most of Asian countries are enormous, 

probably exceeding those in Europe. However, the evidence for the occurrence may be scattered. 

In addition, there are still a number of fungi remained unsearched or undescribed. Contribution of 

mycological knowledge from Asia is greatly expected. The speaker has worked on the taxonomy of 

Helotiales for the last 35 years, and also served as the Node Manager of Global Biodiversity 

Information Facility (GBIF) for 9 years. Nowadays, we have new technology for global contribution. 

In the present talk, I would like to present some examples and possible way for the further 

contribution to understand and elucidate the fungal diversity in Asia.  

 

1) Advance inventory. Inventory is a list of all known organisms in the given area. In Japan, 

Katumoto (2009) revised the previous inventory of fungi. The data have been digitized and followed 

up by the current activity in the Mycological Society of Japan. These data are available from the 

website (https://www.mycology-jp.org/html/checklist.html). The cumulated information is the basis 

to understand the fungal diversity in the given place and makes further strategic collection possible.  

 

2) Advance sequence-based approach (barcoding). Today, sequence-based approach is 

essential in both systematics and ecology. Occurrence can also be described using the barcoding 

data (https://docs.gbif.org/publishing-dna-derived-data/1.0/en/). When think about the 

biodiversity of fungi in Asia, this kind of approach is very important, because we have to describe a 

number of undescribed fungi, and conventional procedure for the description may be too time 

consuming. Adopting sequence- based concept has been already accepted and being standardized 

in world database such as UNITE (https://unite.ut.ee/) which shows more realistic approach 

compared to the conventional one. Culture collection will provide the voucher for the genomic 

data, and sequences obtained from specimens provides another supplementary data. Sequence 

data link the specimens and the data obtained from metagenomic approach and expands our 

knowledge for fungal diversity.  

 

3) Advance databases following global standards. We now have occurrence data based on 

literature, specimens, culture collection, and metagenomic approach. These may result in 

independent database. To exploit the data, we should follow FAIR principle (https://www.go-

fair.org/fair-principles/). Namely, the data should be findable, accessible, interoperable, and 

reusable. Darwin Core is a global standard to describe the biodiversity 

(https://dwc.tdwg.org/terms/) applicable for the occurrence of fungi. The accumulated data would 

be exploited for reverse taxonomic approach to understand the fungal biodiversity or biological 

interactions. Together with search for underutilized fungi, the above three approaches would 

maximize our knowledge and provides the clue toward the exploitation of fungal bioresources. 
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ABSTRACT: 

Invasive candidiasis (IC) is a major cause of morbidity among immunocompromised adults and 

very low birth weight neonates. IC is of major public health importance because it is associated 

with increased mortality, higher health care costs, and increased patient length of stay 

compared with other common healthcare-associated infections. This problem is compounded 

by the progressive increase in antifungal resistance among most clinically relevant Candida 

spp. such as C. albicans, C. parapsilosis, C. glabrata, C. tropicalis, and C. auris driven primarily 

by the widespread use of antifungal drugs in human healthcare. Whole genome sequencing 

(WGS) has been demonstrated to be a powerful tool in the identification of mycoses and in 

deciphering molecular mechanisms responsible for antifungal resistance. Also, genome-wide 

SNP profiles can provide finely resolved genotypes that correlate with their phenotypes. This 

study uses WGS data to determine the molecular epidemiology and the drug resistance 

mutations from emerging C. auris in Qatar. Over one hundred samples isolated from the 

patients, including those infected with SARS-CoV-2, and the hospital environment were 

sequenced by Illumina NextSeq. Genomic SNPs revealed that all isolates belonged to the Indian 

lineage, which could be originated from the expatriate labour from South Asia. The genetic 

variability among the isolates was low but comprised of more than one genetic cluster. The 

environmental isolates were identical to the clinical isolates, and the isolates from patients of 

different hospitals/outbreaks clustered together, suggesting the transmission of C. auris could 

be linked to infected/colonized patients and the hospital environment. Mutations in ERG11 

and TAC1b associated with azole and other mutations related to echinocandin resistance are 

also discovered.  
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ABSTRACT: 

We overview electrical properties of fungi and demonstrate — in computer models and 

experimental laboratory studies — that fungi can perceive and process information in a way 

similar to neural networks. We present fungal neuromorphic electronics — a family of living 

electronic devices made of mycelium bound composites or pure mycelium. Fungal 

neuromorphic devices are capable of changing their impedance and generating spikes of 

electrical potential in response to external control parameters. Fungal neuromorphic circuits 

can be embedded into fungal materials and wearables or used as stand alone sensing and 

computing device. The talk comprise of three parts: fungal electronics, fungal computing and 

fungal language.  

 

In fungal electronics we discuss the following devices. A memristor (resistor with memory or 

resistive switching device) is a two or three-terminal device whose resistance depends on one 

or more internal state variables of the device. Memristors are leading elements in 

neuromorphic circuits, human brain interfaces and programmable electronics. Experiments 

have shown that P. ostreatus fruit bodies exhibit memristive properties when subject to a 

voltage sweep. An electronic oscillator is a device that converts direct current (voltage) input 

into an alternating current (voltage) signal output. A fungal oscillator is built on the 

endogenous fluctuations in the electrical resistance of mycelium bound composites. Tactile 

sensing of fungal neuromorphic devices is demonstrated in experiments with fungal blocks 

which can tell whether weight was applied or removed because they respond to weight 

application with higher amplitude and longer duration spikes than spikes responding to weight 

removal. Optical fungal sensors are based on the living fungal materials responding to 

illumination by changing their electrical activity; the fungal materials can be incorporated in 

logical circuits and actuators with optical inputs. Fungal chemical sensors are demonstrated 

to efficiently differentiate between chemical stimuli by producing unique pattern of electrical 

activity.   

 

Fungal computing can be to two types: electrical analog and voltage spikes based. In 

numerical modelling and experimental laboratory setup we exploited principles of electrical 

analog computing. The logical values are represented by above threshold and below 

threshold voltages. Due to the non-linearity of the substrate along electrical current pathways 

between input and output electrodes, the input voltages are transformed, and thus logical 

mappings are implemented. A fungal colony maintains its integrity via flow of cytoplasm along 

mycelium network. This flow, together with possible coordination of mycelium tips 

propagation, is controlled by associated waves of electrical potential. These excitation waves 

can be employed to implement a voltage spikes based computation in the mycelium 

networks. We numerically model propagation of excitation in a single colony of A. niger. 

Boolean values are encoded by spikes of extracellular potential. We represent binary inputs by 
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electrical impulses on a pair of selected electrodes and we record responses of the colony from 

sixteen electrodes. We derive sets of two-inputs-on-output logical gates implementable.  

 

A fungal language is introduced in the following context. Fungi exhibit oscillations of 

extracellular electrical potential recorded via differential electrodes inserted into a substrate 

colonised by mycelium or directly into sporocarps. We analysed electrical activity of O. 

nidiformis, F. velutipes, S. commune and caterpillar fungi C. militari. We found that spikes are 

often clustered into trains.  Assuming that spikes of electrical activity are used by fungi to 

communicate and process information in mycelium networks, we group spikes into words and 

provide a linguistic and information complexity analysis of the fungal spiking activity. We 

demonstrate that distributions of fungal word lengths match that of human languages. We 

also construct algorithmic and Liz-Zempel complexity hierarchies of fungal sentences. 

Advances towards uncovering syntax of fungal language are offered and analysed.  

 

KEYWORDS: 

Fungi; electrical activity; action potential; spike trains; memristors; sensors; fungal intelligence; 

fungal language 
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ABSTRACT: 

An investigation of the chemical components of the fermentation extract of two cultures of 

Amylosporus cf. graminicola and Amylosporus cf. campbelii from Cuba and Zimbabwe, 

respectively, led to the isolation of seven previously undescribed secondary metabolites for 

which we proposed the trivial names amylosporanes A–G along with the known compounds 

orsellinic acid, colletorin D acid, colletorin B, colletochlorin B, and the β-lactam cyclo-(S-Pro-R-

Leu). Three additional compounds previously unknown from a fungal source were also 

characterized for the first time, and two of them were assigned the trivial names amylosporanes 

H–I while the other was identified as cannabigerorcinic acid. The structures of the isolated 

compounds were determined based on their high-resolution electrospray ionization mass 

spectrometry (HR-ESIMS) spectra and an extensive analysis of their 1D (one Dimensional) and 

2D (two Dimensional) Nuclear Magnetic Resonance (NMR) spectroscopic data. Based on 

literature searches, we hypothesized that a majority of the isolated metabolites have orsellinic 

acid as a biosynthetic precursor following a combined route of mevalonate-associated and 

orsellinic acid-associated pathways. Colletochlorin B, the only compound possessing chlorine 

in its structure, exhibited significant activity against Bacillus subtilis (minimum inhibitory 

concentration, 2 μg/mL), stronger than that of oxytetracycline, and significant cytotoxicity 

against A431 cells with an IC50 (half-Inhibitory Concentration) value of 4.6 μM. 
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ABSTRACT: 

Yeasts are unicellular eukaryotic microorganisms that have been widely used in a variety of 

applications.  In the Philippines, little attention has been given to marine or mangrove yeast 

species utilized in aquaculture industry. Microbial proteins have been explored as an alternative 

source of protein in feeds due to their nutritional benefits.  In this study, mangrove yeasts as 

potential source of proteins and as feed additive to Nile Tilapia (Oreochromis niloticus) meal 

diets were investigated.  Yeasts were isolated from mangrove leaf litters, barks, and soil 

collected at Barangay Silonay, Oriental Mindoro.  Small strips of leaves were placed in full 

strength Glucose-Yeast Extract-Peptone (GYP) Agar, whereas barks and soil were enriched in full 

strength Glucose- Yeast Extract- Peptone (GYP) broth in 50%  seawater.  Of the nine (9) yeast 

isolates, results of protein assay using the Bradford method showed that A2B R1 ISO 1 (Candida 

tropicalis) and A2B R1 ISO 3 (Pichia kudriavzevii) isolated from bark samples have higher 

protein content with 579 μg/mL and 571.22 μg/mL, respectively. Generally recognized as safe 

(GRAS), P.  kudriavzevii was selected, characterized, and used for biomass production in fish 

feed formulation.  The amino acid profile of P.  kudriavzevii revealed the essential amino acids 

are present which are required for the growth of Nile tilapia.  The addition of glycine (1.0 g/L) 

to GYP liquid medium resulted to higher protein content (974. 56 μg/mL) and cell density 

(OD600 =  11.68). After 40 days of feeding experiments, groups which received YB2 (2 g/kg) 

resulted to higher final body weight (g), weight gain (%), and specific growth rate.  However, 

there was no significant difference based on one-way ANOVA due to higher p values obtained. 

Similarly, no significant difference (p > 0. 05) was observed in feed utilization and body 

composition of Nile tilapia. The ascomycetous P. kudriavzevii isolated from a mangrove can be 

tapped as a potential source of protein in fish feed diet. However, it is recommended to extend 

the feeding period (>40 days) to examine the long-term effects of yeast-supplemented diets 

on Nile tilapia. 
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ABSTRACT: 

The fungi living on plants often cause severe damage to crops, trees, wild plants, etc., during 

the cultivating and post-harvest. In Japan, 11,398 plant diseases are recognized on plants. Of 

those causal agents, fungi cause more than 75% (8,600 diseases). Species of Cercospora and 

its allied genera mainly cause leaf spots on various plants and have reported more than 300 

species from Japan. Back in the 1920s and later, taxonomic studies based on the morphological 

characteristics on a host plant were carried out. Nowadays, these integrated taxonomic 

concept, morphology, phylogeny, and host plant, has been introduced. On the other hand, 

Cercosporoid species are invading new habitats by moving humans and transporting goods 

worldwide. Moreover, climate change causes changing the cropping system and the habitat of 

these pathogens. Then, unknown or re-emerging diseases originating from the tropical areas 

are newly reported in the temperate region. Accurately identifying causal fungi and diagnoses 

are essential to control the diseases. On the other hand, a comprehensive study of the diversity 

of Cercosporoid fungi is lacking in the Asian region. Especially, the diversity of Cercosporoid 

species in the tropical area is still unclear, whereas the rich diversity of host plants suggests 

that. Therefore, we have published several research papers about the biodiversity and 

taxonomy of these fungi in tropical countries. Although plant disease diagnoses at extension 

centers and plant quarantine require rapid and simple diagnosis methods, conventional 

identification methods based on morphological characteristics need long-term training. In 

recent years, molecular diagnosis methods such as PCR methods with specific primer, 

Quantitative PCR methods with real-time PCR, and Loop-mediated isothermal amplification 

(LAMP) have been introduced. For developing these methods, taxonomical studies are still 

essential. We will introduce projects to develop plant diseases diagnoses kits with researchers 

from Asian countries. 
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ABSTRACT: 

Yeast species in the Candida haemulonii complex (C. haemulonii, C. haemulonii var. vulnera,  

C. duobushaemulonii, C. pseudohaemulonii and C. vulturna) and the closely related species, C. 

auris, C. heveicola and C. ruelliae, are of significant public health concern worldwide, however, 

little is known about their natural habitat. To understand the worldwide emergence of fungal 

pathogens, new approaches to rapidly identify key environmental habitats are needed. 

Showing the effectiveness of the primary fungal DNA barcode to differentiate the members of 

the Candida haemulonii species complex and related species and reanalysis big data of DNA 

metabarcodes archived in the SRA database (NCBI) enabled the identification of novel 

reservoirs over a wide range of geographical areas of those yeasts. Our results infer that climate 

change is not the main/only driver for the emergence of pathogenic multidrug-resistant yeast 

species. This approach opens the door for further big data analysis using the fast resources of 

such databases. 
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ABSTRACT: 

Entomopathogenic fungi are one of the key regulators of insect populations in nature. Some 

species such as Beauveria bassiana with a wide host range have been developed as promising 

alternatives to chemical insecticides for the biocontrol of insect pests. However, the long-term 

persistence of the released strains, the effect on non-target hosts and local fungal populations 

remains elusive, but they are considerable concerns with respect to environmental safety. After 

strain collections and genome re-sequencing, we report the temporal features of the Beauveria 

population genomics and evolution over 20 years after releasing exotic strains to control pine 

caterpillar pests. We found that the isolates within the biocontrol site were mostly of clonal 

origins. The released strains could persist in the environment for a long time but with low 

recovery rates. Similar to the reoccurrence of host jumping by local isolates, the infection of 

non-target insects by the released strains was evident to endemically occur in association with 

host seasonality. No obvious dilution effect on local population structure was evident by the 

releases. However, the population was largely replaced by genetically divergent isolates once 

per decade but evolved with a pattern of balancing selection and towards expansion through 

adaptation, non-random outcrossing, and isolate migration. This study not only unveils the 

real-time features of entomopathogenic fungal population genomics and evolution but also 

provides added values to alleviate the concerns of environmental safety regarding the 

biocontrol application of mycoinsecticides. 
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ABSTRACT: 

With the advent of high-throughput DNA sequencing and bioinformatic analyses, there is a 

substantial growth of generated fungal genomes not only for genetic models but also many 

other non-model species. For the latter case, genomics can be utilized as a tool to understand 

fungal evolution through adequate taxon sampling from a lineage of interest. In addition, 

comparative genomics of multiple species can determine if knowledge from a model organism 

can be applied for a broader context. In this presentation, I will illustrate cases how genomic 

sampling of non-model species can be a powerful tool for fungal biology research using smut 

fungi as the system. Smut fungi (Ustilaginomycotina) are a group of pathogenic fungi that 

primarily infect cereal crops. The corn smut fungus Ustilago maydis serves as a renowned 

model organism for studying genetic recombination, fungal dimorphism and plant-microbe 

interactions. However, in terms of biodiversity, Ustilaginomycotina is one of the most 

overlooked lineages in the fungal tree of life. I will first discuss taxonomy and systematics of 

smut fungi through the lens of phylogenetics, phylogenomics and comparative genomics. The 

second part will focus on multispecies comparative studies to understand fungal dimorphism, 

a phenomenon by which a fungus can grow both as a unicellular yeast form and as a 

multicellular hyphal form. I will conclude by briefly talking about my studies in other group of 

fungi, as well as discussing challenges I encountered when conducting genomic studies in non-

model fungi. 
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ABSTRACT: 

Rice (Oryza sativa) is an important staple food worldwide, and most global production is from 

Asian countries. Highly automated nursery and transplanting are common practices in rice 

cultivation in many countries. The rice nursery industry produces commercial scale seedlings 

by an automatic system with the use of nursery trays that raise seedlings compatible with 

mechanical transplanting. In this system, intensive rice seedlings growing in nursery trays were 

required for transplanting. Nevertheless, a high planting density is often associated with the 

occurrence of seedling diseases caused by various pathogens in nursery trays. Pythium spp. 

are common pathogens that can cause rice root rot, seedling blight, and damping-off in 

nursery trays. Biocontrol with endophytic bacteria was developed to control rice seedling 

diseases. Three bacterial endophytes displayed strong protection of rice seedlings against P. 

arrhenomanes in a small-scale assay. They are Lysobacter sp., Kitasatospora sp., and Bacillus 

sp. To quickly evaluate the disease severity of the root system damaged by Pythium in nursery 

trays, a root surface area measurement was developed. By using this measurement, the control 

efficacy in nursery trays was evaluated, and the Lysobacter and Bacillus showed promising 

biocontrol activity against Pythium disease in nursery tray. In the field trial, the three 

endophytes exhibited significant disease control efficacy on rice brown spot disease caused by 

Bipolaris oryzae naturally occurring in a commercial nursery field. The three endophytes 

exhibited multiple enzymatic activities and broad-spectrum antagonistic activities against 

multiple rice pathogens. The three endophytes colonized the root surface and inside the root. 

Antibiosis is the major mechanism used by the Lysobacter and Bacillus, while a 

hyperparasitism-like phenomenon was found in the interaction of the Kitasatospora with 

Pythium and Bipolaris hyphae. Induced resistance was not found in rice seedlings colonized by 

the three strains. Pre-commercial production of the Bacillus was conducted using a pilot scale 

fermentater and applied through drenching in the automatic seeding system or applied 

through seed coating. 
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ABSTRACT:  

A luminescent mushroom was found in Khok Phu Taka, Wiang Kao District, Khon Kaen Province, 

an area of the Plant Genetic Conservation Project under the royal initiative of Princess Maha 

Chakri Sirindhorn in 2003. This mushroom was studied in biology and its exploitation, especially 

in the biological control of plant diseases.  The characterization and identification of the 

mushroom were conducted and resulted that it was Neonothopanus nambi (Speg. ) R. H. 

Petersen & Krisai, which has been a new record of this luminous fungus in Thailand.  Later in 

2016, it was bestowed a Thai name from Princess Sirindhorn as ”Hed Sirin Ratsamee”.  The 

mushroom was tested focusing on biological control against the root-knot nematode (RKN), 

Meloidogyne incognita of tomato in laboratory and greenhouse conditions. The application of 

mushroom spawn of 10-30 g/plant before transplanting was effective to control RKN in 

tomatoes.  The obtained knowledge was consequently registered a petty patent No.  5779. 

Bioactive compounds of N.  nambi were extracted and identified by chemical methods.  The 

sesquiterpenoid substances; Aurisin A, nambinone A, B, C, D, 1-epinambinone, axinysone, and 

a new compound Aurisin K were produced by this mushroom. However, Aurisin A was the major 

compound that affected the RKN, and also cancer cell lines.  To extend the application of the 

mushroom for agricultural use, the Department of Agriculture (DOA) has researched on mass 

production and application of N. nambi to control plant diseases in some economic crops such 

as RKN of chili, potato, and cassava including the root rot disease of Durian.  The farmers have 

been satisfied with the bioproduct of Sirin Ratsamee mushroom.  Parallel to that application, 

the Aurisin A-Nano formulation was researched and developed by the KKU research team.  It 

has shown the effectiveness against RKN of tomato. This Aurisin A-Nano formulation gives rise 

to intellectual property registration. 
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ABSTRACT: 

Mangrove wetlands are widely distributed along the coast in tropical and subtropical regions 

with specific environmental features, where there may survival a variety of adopted 

microorganisms. While fungi are key components of microbial community with important 

ecological functions, the fungal community and their metabolic potentials in mangroves 

remain generally elusive. To address these gaps, amplicon and metagenomic methods were 

applied to systematically analyze the structure, biogeography, assembly and metabolic 

potentials in seven representative mangroves across Eastern to Southern China.  

 

The analysis recovered a high level of fungal diversity, including a number of basal fungal 

lineages not previously reported in mangroves, such as Rozellomycota and Chytridiomycota. 

β-NTI analyses suggested a determinant role of dispersal limitation on fungal community in 

overall and most individual mangroves, with supporting from the strong distance-decay 

patterns of community similarity. NMDS analyses revealed a similar biogeography of dominant 

and rare fungal community. A minor role of environmental selection on the fungal community 

was noted, with geographical location and sediment depth as crucial factors driving the 

distribution of both, the dominant and rare taxa. For metagenomic analysis, a hybrid assembly 

based on Illumina and Pacbio sequencing was adopted. Even so, we still could not retrieve high 

quality fungal genomes. Therefore, metabolic potentials of fungal community were 

investigated in contig level. With discovery of some important genes and pathways, we 

proposed that fungi therein may involve in degradation of various carbohydrate and peptide 

substrates and may participate in nitrogen and sulfur cycling. The study expands our 

understanding of the fungal community and their possible roles in nutrient and energy cycling 

in mangroves. 
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ABSTRACT: 

The recent classification of marine Ascomycota logged in the marine fungi website, 

marinefungi.org, is discussed and updated in the present work. Currently, marine Ascomycota 

includes 1,509 species wherein Sordariomycetes is the speciose class (583 species), followed 

by Dothideomycetes (390 species), Eurotiomycetes (264 species), and Saccharomycetes (182 

species). Other classes have less than 50 species reported: Leotiomycetes (35), Orbiliomycetes 

(23), Lichinomycetes (3), Arthoniomycetes (Halographis runica), Laboulbeniomycetes 

(Laboulbenia marina), Pezizomycetes (Orcadia ascophylli). The most speciose order is 

Pleosporales (279), followed by Eurotiales (201), Saccharomycetales (181), Microascales (171) 

and Hypocreales (130). Our studies on lignicolous marine fungi in Thailand, Sweden, and the 

UK resulted in the collection of four novel species (Halobyssothecium versicolor, H. phragmitis, 

Parahelicomyces dictyosporus, Okeanomyces marinus), and one novel genus 

Pseudophialocephala. Detailed descriptions, illustrations, taxonomic notes, and updated 

backbone tree of each novel taxa are provided in the present study. 
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ABSTRACT: 

India has a vast coastline of more than 5700 km covering east and west coasts in a peninsula. 

Marine fungi, in the past, were reported to be predominant on drift wood but subsequently 

the mangrove substrata are found to be either equal or more in diversity than the drift wood. 

Mangrove formations could be found in several sites along both coasts in India. In the past 50 

years considerable research has been undertaken on marine fungal diversity. More than 400 

marine fungi have been reported from India of which 340 are reported from mangrove habitats. 

West coast has been reported to be more diverse for marine fungi than east coast. Around 44 

new marine fungal species have been introduced from India. Several mangrove formations on 

west and east coasts have been surveyed. However, large mangrove formations of Gujarat, 

west coast and Odissa, West Bengal (Sunderbans) and Andaman and Nicobar Islands on the 

east coast are yet to explored for marine fungi. Diversity studies of marine fungi were 

predominantly carried out in India, while one institute has concentrated on physiology and 

biotechnology of marine fungi. Also ecological observations such as (a) Host and substrate 

recurrence, (ii) frequency of occurrence, (iii) vertical distribution, (iv) seasonal occurrence, (v) 

litter bag studies for loss of biomass were also made. Rhizophora spp. and Avicennia spp. 

supported a large number of marine fungi which is in conformity with mangroves around the 

globe. Verruculina enalia has been the most frequently recorded marine fungus from India 

followed by Halocryptosphaeria bathurstensis, Cryptosphaeria mangrovei, Sclerococcum 

haliotrephum, Rimora mangrovei, Aigialus grandis, Lulworthia sp., Leptosphaeria australiensis. 

Some differences in the diversity of frequently recorded marine fungi between the east and 

west coasts and between the two main host genera were recorded. It has been found that 

woody substrata of Avicennia spp. and prop roots of Rhizophora spp. supported a large 

number of fungi when compared to roots, pneumatophores or seedlings. Raghukumar and 

others at NIO, Goa reported deep sea fungi from Central Indian Ocean Basin and Arabian Sea 

including phylogenetic diversity of culturable and culture-independent fungi in addition to 

studying the barotolerance of deep-sea fungi. Further the same group also contributed a lot 

on the physiological and biotechnological aspects of marine fungi including the production of 

PUFAs and extra cellular polysaccharides by thraustochytrids, production of xylanases and 

lignin degrading enzymes by marine fungi and their efficacy in the treatment of coloured 

effluents and synthetic dyes, biobleaching of paper pulp. Also, this group investigated the 

deep-sea fungi to be a source of alkaline and cold-tolerant proteases. The following institutes 

were found to be the main centres of marine fungal research in India including National 

Institute of Oceanography (NIO), Goa India, S.P. Pune University, Maharashtra and University 

of Calicut, Kerala from west coast of India and University of Madras and Pondicherry University, 

Pondicherry from west coast of India. While most of these centres have concentrated on marine 

fungal diversity from coastal regions, NIO has also studied marine fungal diversity in the deep 

sea in addition to the physiological and biotechnological studies. Many of the researchers 

working on marine fungi from the above institutes have retired or have shifted their focus from 

diversity studies to other topics and hence there is no continuation of marine fungal diversity 



  

 Asian Mycological Congress 2021 

70 AMC2021 | Asian Mycology in the 21st Century: The New Generation 

research from some of the institutes. However, there is a necessity to encourage to contribute 

on marine fungal diversity studies as large tracts of mangrove forests in Gujarat, Odissa and 

West Bengal states and Andaman and Nicobar Islands of India have largely remained 

unexplored. The advent of molecular taxonomy has also caught the attention of marine fungal 

researchers in India and the same has given supporting evidence for the introduction of several 

new species in recent times. The same trend should continue as such efforts would help in the 

identification of taxa when culture-independent studies are undertaken. The enzymatic studies 

and applied aspects of marine fungi including the bioremediation and screening for secondary 

metabolites of therapeutic use are still in their infancy and need to be intensified. The 

metagenomic studies for marine fungal diversity analysis and drug discovery have to be taken 

up for future studies in India in a concerted way.   
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ABSTRACT: 

The corals are one of most biodiversity in marine ecosystem. Numerous microbes associated 

with corals including zooxanthellae, protist, prokaryotes (bacteria and archaea) and viruses. 

This study aims to investigate the genetic diversity of culturable fungal community associated 

with shallow corals in the western Gulf of Thailand. Ribosomal DNA sequence analysis and 

morphological analysis of 251 fungal isolates revealed a great diversity of culturable fungal 

phylotypes from three corals species: Porites lutea, Pavona decussata and Pocillopora 

damicornis. The most abundant fungi were classified in the Ascomycota. The predominant 

orders included the Eurotiales, Acrospermales, Amphisphaeriales, Chaetothyriales, 

Diaporthales, Dothideales, Pleosporales, Venturiales, Xylariales, and Ascomycota incertae sedis. 

The present study revealed 7 orders of a Phylum Basidiomycota dominated by the Agaricales, 

Hymenochaetales Polyporales, Wallemiales, Cantharellales, Exobasidiales, and Ustilaginales. A 

principal component analysis (PCA) was performed to compare the abundance and correlation 

between fungal community with sampling locations and different coral species. The results 

revealed significantly distinct clusters of fungal communities corresponding to the 

geographical habitats of their coral hosts (P<0.05). The result from this research could provide 

knowledge on genetic diversity, biology, and ecology of population structure of fungi 

associated with shallow corals in the western Gulf of Thailand. 
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Nigel Leslie Hywel-Jones 

 

BioAsia Life Science Institute, P.R. China 

 

ABSTRACT: 
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ABSTRACT: 

Araneogenous fungi or spider-parasitic fungi are fungi occurring on spiders found in diverse 

habitats including the abaxial side of monocot or dicot leaves, tree trunks, or buried in the 

ground. The majority of these spider-parasitic fungi in the Hypocreales could be found in the 

Cordycipitaceae and are members of the genera Akanthomyces, Beauveria, Cordyceps, 

Engyodontium, Gibellula, Hevansia, Jenniferia, Parahevansia, Polystromomyces, and 

Samsoniella. Only few are found in the Ophiocordycipitaceae (Ophiocordyceps, Hirsutella, 

Hymenostilbe) and Clavicipitaceae (Neoaraneomyces, Pseudometarhizium).  

 

Fungal pathogens of invertebrates are known to be prolific producers of structurally diverse 

molecules with a wide array of biological activities. Secondary metabolites have long been 

known to act as virulence factors in pathogenesis and are also used to cope with other 

competing microorganisms. This explains why many of the secondary metabolites of 

invertebrate-pathogenic fungi have capacities to inhibit the growth of a wide variety of 

microorganisms. While many invertebrate-pathogenic fungi have been screened for the 

presence of interesting compounds, it was only in the last decade that attention was given to 

spider-parasitic fungi and their metabolites. For example, Hevansia novoguineensis turned out 

to be a rich source of novel compounds including akanthols and akanthopyrones. Gibellula 

was reported to produce pigmentosins (in G. pigmentosinum) and gibellamins (in G. gamsii) 

that showed inhibition of the biofilm formation in Staphylococcus aureus. 
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ABSTRACT: 

In late December 2020, the government of Thailand approved a pilot study of the use of the 

southern Asian herb “Andrographis or Fa Talai Chon” (Andrographis paniculata) to treat early 

symptoms and reduce the severity of COVID-19. Also, there is a study published in November 

2020, researchers screened 122 Thai natural products (114 medicinal plant extracts and eight 

purified compounds) for activity against SARS-CoV-2, the virus that causes COVID-19. Among 

six selected candidates, Andrographis extract had moderate inhibitory activity against the 

virus in cell cultures, while its purified compound andrographolide exhibited 99.9% inhibitory 

activity against the virus in cell cultures. In support with another in vitro study from Thailand 

published in December 2020 showed that a 95% ethanol extract of Andrographis significantly 

inhibited the production of SARS-CoV-2 in a human lung cell model. The early of 2021, there 

is a retrospective study reported 568 patients with COVID-19 found that Andrographis extract 

and its powder with 180 mg of andrographolide per day for 5 days could reduce the severity 

of the disease significantly when compare with the control. 

 

Therefore, the mid of 2021 Andrographis extracts and its powder, with 180 mg. of 

andrographolide per day for 5 days, have been approved and listed in the National List of 

Essential Medicine, indicated for treating mild COVID-19 infection to prevent the severity of 

the disease. It is the nation recommendation in the clinical practice guideline for doctors to 

prescribe Fa Talai Chon as a first remedy for treating mild COVID-19 patients. 

 

In the same time, from the above-mentioned study (November, 2020) found that “Finger root 

or Krachai” (Boesenbergia rotunda) extract had highest inhibitory activity against the virus 

SARS-CoV-2 in cell cultures. Therefore, Thai researchers including the Department of Thai 

Traditional and Alternative Medicine (DTAM) have been conducted 3 clinical studies of Krachai 

currently. This herb is quite popular among Thai people because it is commonly used a food 

ingredient in our kitchen. The preliminary dose of Krachai for COVID-19 treatment is containing 

Pinostrobin 90 mg and Panduratin A 27 mg per dose, 3 times a day at least for 5 days. 
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ABSTRACT: 

(Only title shown)  
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(Only title shown)  



  

 Asian Mycological Congress 2021 

82 AMC2021 | Asian Mycology in the 21st Century: The New Generation 

Why CHANHUA, Cordyceps chanhua is a good candidate against 

Covid-19? 
 

Zengzhi Li  

 

BioAsia Life Science Institute, P.R. China 

 

ABSTRACT: 

(Only title shown)  
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ABSTRACT: 

Filamentous fungi of the genus Geosmithia (Ascomycota: Hypocreales) are a long-time 

overlooked symbiont of bark beetles. This was due to their strong similarity to the genera 

Penicillium and Paecilomyces, which are commonly ignored contaminants of bark beetle 

galleries. Research over the past twenty years has shown that they are the dominant symbionts 

of these insects worldwide. During their evolution, a number of lineages have specialized on 

their insect vector and plant, and some of them have convergently evolved into primary 

nutritional symbionts of ambrosia beetles. This was followed by significant changes in 

morphology and metabolic activities. One species, Geosmithia morbida, is capable of 

necrotizing plant tissues and is the causal agent of Thousand Cankers disease of black walnut 

in the USA and Europe.  In reconstructing the evolution of the genus, rDNA has proven to be 

unsuitable, due to its unequal mutation rate, and GC content, across lineages. This leads to an 

exemplary incongruence between rDNA and protein-coding gene-based phylogenies. Studies 

have shown that these fungi, even in well-studied areas of the world, have a large proportion 

of undescribed diversity. A global survey covering all continents revealed the presence of 60 

phylogenetic species. So far, only 31 of them have been described. The taxonomic study is 

based on knowledge of similar fungi such as the genus Penicillium or Aspergillus and has 

shown the insufficient resolution of the ITS rDNA barcode gene and the need to use intron-

rich protein-coding genes and different culture conditions. In terms of studying the 

discriminatory ability of different genes, Geosmithia represents a good model for studying 

integrative approaches in species delimitation because they include species with striking 

dissimilarities in morphology, ecology and geography, but having identical ITS barcode 

sequences.  

 

KEYWORDS: 

Bark beetles; ambrosia fungi; Geosmithia; DNA barcoding; integrative species delimitation; 

evolution. 
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ABSTRACT: 

In nature, both endemic pines Pinus dalatensis and Pinus krempfii always appeared together 

and mixed with broad leaves forest. The ectomycorrhizal fungal (EMF) communities of this 

mixed forest were examined to understand the ecological niches of those unique pines as well 

as support to the conservation activities. For field work, the two 4 ha-plots were set up in the 

dominant of pines P. dalatensis forest and in Fagaceae dominant forest. Both underground 

EMF from root tips and terrestrial ectomycorrhizal mushrooms (EMM) were investigated. 

 

In pine dominant plot, 76 fungal taxa were recorded from 4966 ECM root-tips and 897 

sporocarps belonged to 49 genera were collected. In Fagaceae dominant plot, 83 fungal 

species were recorded from 4354 ECM root-tips and 1120 sporocarps belonged to 64 genera 

were collected. In both plots, the community structure of underground EMF is evenly high 

diversity described by diversity index and species evenness. Russula group was dominant in 

both forest by structure of EMF root tips and EMM. 

 

The comparison between the underground ECM underground fungal community and 

terrestrial showed that the similarity of total species and content of species. This is the first 

study investigates the ECM fungal community of endemic P. dalatensis, the most southern 

population of 5 needles pine in the world and the very narrow distribution pine P. krempfii in 

both underground and terrestrial.   
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ABSTRACT: 

Pleurotus pulmonarius (known as grey oyster mushroom), is the most common commercially 

grown edible mushroom in Malaysia.  However, intensive cultivation of oyster mushroom is 

often infected by various pathogens which deteriorate the quality of the mushroom and causes 

dramatic production loss. In recent years, green mold contamination in mushroom cultivation 

has become one of the most significant crop losses in different countries around the world 

including Malaysia. A study was conducted to identify the causal agents of green mold 

contamination in the samples collected from different stage of mushroom cultivation. The 

isolates were identified by phenotypic, microscopic, and molecular studies. We found that 

several Trichoderma spp. isolated could associated with green mold contamination in grey 

oyster mushroom cultivation. The findings from this study may help to understand the 

biodiversity of Trichoderma as causal agent of green mold contamination and provide insights 

to develop management strategies for grey oyster mushroom cultivation.   

 

KEYWORDS: 

Pleurotus pulmonarius; mushroom cultivation; Trichoderma. 
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ABSTRACT: 

Microbial community members are the primary microbial colonizers and active decomposers 

of deadwood. This study placed sterilized standardized beech and spruce sapwood specimens 

on the forest ground of 8 beech- and 8 spruce-dominated forest sites. After 370 days, 

specimens were assessed for mass loss, nitrogen (N) content and 15N isotopic signature, 

hydrolytic and lignin-modifying enzyme activities. Each specimen was incubated with 

bromodeoxyuridine (BrdU) to label metabolically active fungal and bacterial community 

members, which were assessed using an amplicon sequencing. Fungal saprotrophs colonized 

the deadwood accompanied by a distinct bacterial community that was capable of cellulose 

degradation, aromatic depolymerisation, and N2 fixation. The latter were governed by the 

genus Sphingomonas, which was co-present with the majority of saprotrophic fungi regardless 

of whether beech or spruce specimens were decayed. Moreover, the richness of the 

diazotrophic Allorhizobium-Neorhizobium-Pararhizobium-Rhizobium group were significantly 

correlated with mass loss, N content and 15N isotopic signature. In contrast, presence of 

obligate predator Bdellovibrio spp. shifted bacterial community composition and were linked 

to decreased beech deadwood decay rates. Our study provides the first account of the 

composition and function of metabolically active wood-colonising bacterial and fungal 

communities, highlighting cross-kingdom interactions during the early and intermediate 

stages of wood decay.  

 

KEYWORDS: 

Beech; Bromodeoxyuridine; diazotrophs deadwood decay; enzyme activity; microbiome;  
15N signature; spruce. 
  



  

 Asian Mycological Congress 2021 

94 AMC2021 | Asian Mycology in the 21st Century: The New Generation 

  



 

AMC2021 | Asian Mycology in the 21st Century: The New Generation 

95 Asian Mycological Congress 2021 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SESSION 12: 

FUNGI IN  

“GLOBAL ENVIRONMENTAL CHANGES 

AND UNUSUAL HABITATS”  
  



  

 Asian Mycological Congress 2021 

96 AMC2021 | Asian Mycology in the 21st Century: The New Generation 

  



 

AMC2021 | Asian Mycology in the 21st Century: The New Generation 

97 Asian Mycological Congress 2021 

Unravelling the diversity of dryland fungi, from soils to rocks 
 

Eleonora Egidi1,*, and Claudia Coleine2 

 
1Hawekesbury Institute for the Environment, Western Sydney University, Penrith NSW, Australia 
2Department of Ecological and Biological Sciences, University of Tuscia, Viterbo, Italy 

 
*Corresponding author, e-mail: e.egidi@westernsydney.edu.au 

 

ABSTRACT: 

Drylands cover about 45% of the global land surface and are characterised by water deficiency 

and polyextreme conditions such as high evaporation rates, extremely high ultraviolet (UV) and 

solar radiation, extremely low and high temperatures, extreme temperature fluctuations, and 

low and variable rainfall. In these harsh environmental conditions, fungi drive critical functions, 

such as soil fertility and pedogenesis, while also uniquely contributing to the biodiversity of 

these widespread ecosystems. Fungi can colonise both soil and rock substrates, and have 

evolved unique adaptation strategies allowing them to endure and flourish in the extreme. 

Recent advancements in sequencing technologies have allowed to unravel the biodiversity of 

these exceptional dryland specialists, and the environmental factors shaping their diversity and 

community composition. Dryland soils are dominated by Ascomycota, with Alternaria, 

Fusarium, Alternaria, Chaetomium, and Cladosporium as predominant genera. Global surveys 

indicate that, together with aridity, UV index and temperature seasonality are important 

environmental predictors of community shifts, resulting in increases in the presence of plant 

pathogens while decreasing the occurrence of saprotrophs. Conversely, lichenised fungi from 

the Class Lacanoromycetes (e.g. Carbonea, Lecidea, and Lecanorales spp.) dominate rock 

substrates on a global scale, together with ascomycetous fungi from Arthoniomycetes, 

Dothideomycetes and Eurotiomycetes. Comparisons of soil and rocks also suggest that rocks 

support an exceptional diversity of fungi, comparable to that in the surrounding soils, and that 

the main drivers structuring rock fungal communities are climatic factors regulating moisture 

and temperature (i.e. mean annual temperature and mean annual precipitation). The overall 

importance of climatic variables in driving distribution and composition of soil fungi in both 

rocks and soil indicate that climate change is likely to have a disproportionate consequence 

for the distribution of fungal groups linked to soil functioning and biodiversity maintenance in 

drylands, with implications for the balance of biogeochemical cycling in these widespread 

ecosystems. 
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ABSTRACT: 

As introduced by Hosaka et al. (2021), a joint research team of National Museum of Nature and Science, 

Japan, and Forest Research Institute, Myanmar has been conducting biological inventories in Myanmar 

since 2016. As a result, the first comprehensive field guidebook of flora and fauna (including fungi) has 

been published in 2021. The guidebook contains colored photographs and morphological descriptions 

of selected species, and a total of 25 species of mushrooms are illustrated. Even so, little is known for 

mushroom diversity in Myanmar. The most comprehensive list of mushrooms in Myanmar was published 

by Thaung (2007), listing ca. 180 species. Since then, no intensive surveys on mushrooms have been 

conducted until 2016. Since the beginning of the joint research project described above, more than 400 

additional specimens of mushroom were collected and curated by our group, including some new 

records from Myanmar. Mushroom inventory in Myanmar is still at very preliminary stage and many new 

records and species remain to be described.  

 

In addition to traditional approach based on morphological observation of fruit bodies, we have been 

generating DNA sequence data from most of our collections in Myanmar. Some of these data have been 

published to demonstrate new records, new lineages (species), and biogeographic patters of some taxa 

in Myanmar. In most cases, the BLAST search and phylogenetic analyses indicated that collections from 

Myanmar are conspecific or most closely related to the species from Southeast Asia. However, some 

notable exceptions were obvious. For example, one Geastrum collection from Myanmar had 100% 

identical ITS sequence with G. courtecuissei, which had only been recorded from South America. No 

distribution records of this species can be found in other Southeast Asia or Australasian countries, 

indicating a potential disjunct distribution of this species between Southeast Asia (Myanmar) and South 

America. On the other hand, some taxa, e.g., Turbinellus (originally morphologically identified as T. 

flocossus), had only 93% or less identity in ITS sequence with the registered data in GenBank, potentially 

suggesting a presence of new, distinct lineages in Myanmar.  

 

This presentation summarizes the results of molecular identification of more than 400 mushroom 

specimens from Myanmar. Our study clearly shows that more basic inventory studies as well as DNA 

barcode data are critical to understand fungal diversity and biogeographic patterns in Southeast Asia 

and surrounding countries.  
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ABSTRACT: 

Mushrooms are priced unique creation of God, which has been serving the mankind since time 

immemorial. Because of their distinctive composition, flavor and had a long history of use as 

food, tonic and in folk medicines. References in this regard are documented in the Aryan, 

Chinese, Egyptian, Greek and Roman scriptures. Greeks believed mushrooms to give strength 

to the warriors, while Romans regarded them as food for God and Chinese treated them as 

elixir of life. Wild mushrooms are having a noticeable reproductive structure, also called the 

fruiting body, carpophore, and sporocarp, ascoma or ascocarp, basidiome or basidiocarp etc. 

They are cosmopolitan in occurrence, and have been generally divided into humicolous (soil 

and humus inhabiting) fungi (e.g. Morchella spp., Volvariella spp., Lactarius spp., Russula spp., 

etc.), lignicolous (wood inhabiting) fungi (Pleurotus spp. Agrocybe spp. Auricularia spp. etc.), 

coprophilous (dung inhabiting) fungi (Coprinus spp.) and fungicolous (fungus inhabiting) 

parasitic or saprophytic (Cordyceps spp., Boletus spp. etc.) based on their natural habitat. The 

edible mushrooms have attracted consumers due to their flavour palatability and nutritive 

value. The use of edible mushrooms for human consumption is probably as old as man himself. 

Wild edible mushrooms have been collected and consumed by people since thousands of 

years. The rate of consumption of edible mushrooms in many countries has increased in recent 

years and hence it becomes imperative to explore the treasure of these mushrooms. In the 

present communication Ninety-five species of wild mushrooms are described and illustrated. 

Brief macro and microscopic details, habitat description, edibility status and consumption 

modes have been incorporated in the communication.  
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ABSTRACT: 

Hoang Lien national park is the highest national park in Vietnam. It is situated on evaluation of 

1000m to 3000m above the sea level. It’s belonging to the Hoang Lien Son mountain range in 

the Sa Pa - Lao Cai province and a partially belongs to Than Uyen-Lai Chau Province. With a 

total internal region of 29,845 ha plus a buffer region of 38,724 ha. The forests in Hoang Lien 

National Park are largely primitive with rich fauna and flora. There were about more than 2000 

vascular plant were reported here. Following Haksworth and Robert (2017), it was estimation 

about 8,000- 12,800 fungal species be existed here. However, until now, there were no study 

on fungal ecosystem in Hoang Lien national park carried out. Here, we study the diversity of 

macro fungi in Hoang Lien national park based on the samples collected in May 2020, Nov 

2021 and Dec 2021. Morphological observation and ITS DNAr analysis were used for 

identification of these macro fungi. However, As results, 17 orders, 22 genera and 34 species 

of macro fungal have been discovered: Agrocybe aegerita (Strophariaceae), Antrodia wangii 

(Fomitopsidaceae), Ceriporia tarda (Irpicaceae), Coprinellus aureogranulatus, Coprinopsis 

urticicola, Psathyrella aberdarensis (Psathyrellaceae), Cortinarius subserratissimus 

(Cortinariaceae), Cyclocybe erebioides (Tubariaceae), Cordyceps militaris (Cordycipitaceae), 

Daldinia eschhscholtzii, D. albofibrosa (Hypoxylaceae), Diaporthe amygdali (Diaporthe), 

Lachnum abnorme (Lachnaceae), Ganoderma lucidum,  Flammulina 

velutipes  (Physalacriaceae), Lentinula edodes, Lentinula sp. (Omphalotaceae), Lentinus 

squarrosulus, L. aruclarius, L. sajor-caju, L. tigrinus, Trametes elegans, T. hirsute, T. sanguinea, 

T. versicolor, T. gibbosa, Microporus xanthopus, Microporus sp. (Polyporaceae), Lactarius sp., 

Russula sp. (Rusulaceae), Marasmius palmivorus, Marasmius sp. (Marasmiaceae), Pleurotus 

ostreatus (Pleurotaceae), Schizophyllum commune (Schizophyllaceae).  
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ABSTRACT: 

The genus Fuscoporia in the family Hymenochaetaceae causes white rot on coniferous and 

deciduous trees. Many morphological characteristics within Fuscoporia overlap among the 

members, making it challenging to identify the Fuscoporia species accurately. In this study, 53 

Fuscoporia specimens were assessed based on molecular and morphological analyses. The 

specimens were primarily grouped through the phylogenetic analysis of the ITS region. The 

assessment was then complemented by the multigene dataset (ITS+nrLSU+rpb2+tef1) for 

more accurate identification, resulting in five new Fuscoporia species. The multigene data and 

morphological descriptions of the five new Fuscoporia species are provided in this study. The 

comprehensive reports of morphological and molecular data will support the improved 

assessment of the genus Fuscoporia. 
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ABSTRACT: 

The cosmopolitan fungal genus Ganoderma is an important pathogen on arboreal plant hosts, 

particularly diverse in tropical and temperate regions. Relevant characteristics for Ganoderma 

species delimitation are unique to laccate and non-laccate basidiocarps with truncated double 

walled basidiospores. This fungus has been used in traditional medicines for hundreds of years 

in Asian countries. Several Ganoderma species are known to be prolific sources of highly active 

bioactive compounds. The genus Ganoderma is economically important, as the members of 

the genus are regarded as valuable medicinal mushrooms and can be used to treat human 

diseases or as a dietary supplement. Herein, Ganoderma collections were collected in the 

Greater Mekong Subregion (GMS), encompassing tropical parts of Laos, Myanmar, Thailand, 

Vietnam, and temperate areas in Yunnan, China. The specimens used in this study are described 

based on micro-macro-characteristics and phylogenetic analysis of combined ITS, LSU, TEF1α, 

and RPB2 sequence data. In this comprehensive study, we report 25 Ganoderma species from 

the GMS. Some of these species were reported In more than one country within the GMS. Of 

these 25 species, one new species was collected from Myanmar (G. myanmarense); one new 

species was collected from Vietnam (G. hochiminhense), and one new species (G. thailandicum) 

with five new records were collected from Thailand.  
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ABSTRACT: 

Two new species of Hohenbuehelia are described from Thailand, based both on morphological 

evidence and nuclear ITS, LSU, and tef1 phylogenetic analyses. Hohenbuehelia flabelliformis 

sp. nov. is distinguished by large flabelliform basidiomata, yellowish-white pileus that is densely 

covered with white hairs near the point of attachment, ellipsoid basidiospores, absence of 

cheilocystidia, and a trichoderm pilieipellis. Another species, Hohenbuehelia lageniformis sp. 

nov. is distinguished by fleshy basidiomata that are velutinous near the point of attachment 

when young becoming more sparsely so when old, and whitish velutinous margin, pale brown 

to light brown and mucilaginous context, subglobose basidiospores, lageniform cheilocystidia, 

a trichoderm pilieipellis and absence of pileoleptocystidia. 
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ABSTRACT: 

Spiranthes sinensis (Orchidaceae) is recorded from southern Japan, eastern East Asia, and to 

southeast Asia. It is one of the most common orchid species and used as medical plant in 

Taiwan. Little is known about the diversity of its orchid mycorrhizal fungi (OMF). Roots of adult 

plants were collected at five in Taipei City and two in Hualien County. OMF were isolated using 

the peloton isolation method, and the isolates were identified by combining morphology of 

monilioid cells, mycelia and molecular phylogenetic analyses of ITS and 28S rRNA gene regions. 

An isolate was obtained from basidioma found in a forest in Taipei City. From 39 adult plants, 

473 isolates were isolated. 53.3% isolates belonged to the genus Tulasnella (Tulasnellaceae), 

46.7% to binucleate Rhizoctonia (BNR) (Ceratobasidiaceae). Four species of Tulasnella were 

identified as T. deliquescens clade A (=Tulasnella sp. n.), T. cumulopuntioides, “T. tubericola”, 

Tulasnella sp. strain TTW1, and anastomosis groups (AGs) of Rhizoctonia were recognized as 

BNR AG-A, AG-Fb, AG-G, AG-L, and BNR (unknown AGs) isolates RTW1, RTW2, and RTW3. The 

anamorphic morphology of the new species was similar to the T. deliquescens having branched 

or unbranched short chains (less than 5 cells) of globose to subglobose monilioid cells and this 

species shared the same clade with isolates from S. sinensis, but the morphology of the 

basidiospores differed from T. deliquescens. These results revealed that T. deliquescens clade 

A (Tulasnella sp. n.) are predominant as OMF in the roots and in protocorms of S. sinensis in 

Taiwan, which was similar to the result of studies on OMF of S. australis in Japan. However, 

BNRs are also an important OMF for S. sinensis, which were isolated from more than half of 

the adult plants. Like S. australis in Japan, S. sinensis is assumed to be a true mycorrhizal 

generalist in lawn and grass vegetation, which can associate with a broad range of different 

fungi, which enables this orchid to distribute widely and form large population by associating 

with many different fungi. 
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ABSTRACT: 

The increasing amount of marine plastic waste has become a major environmental problem 

and affected marine ecosystems. Recently, plastic degradation research using microorganisms 

has been increasing, but there are few studies using marine fungi. In order to discover plastic-

biodegradable fungi in marine environments, we isolated fungi from PET wastes in Korean 

seashores and evaluated their plastic degradation ability with polycaprolactone (PCL) agar 

assay. A total of 262 fungal strains were isolated from 47 plastic wastes, and 108 species were 

identified through the molecular identification process. Using PCL agar assay, more than 80 

species showed the ability to degrade PCL. Our results show that various marine fungi are 

capable of colonizing and degrading plastic wastes. 
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Spent oyster mushroom substrate as a nursery medium replacement 

for peat moss in MD2 pineapple seedlings 
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ABSTRACT: 

Spent mushroom substrate (SMS) is the leftover after different flushes of mushrooms have 

been harvested. SMS is nontoxic and contains nutrients that could be used to grow plants. This 

research evaluates weathered SMS made from spent Pleurotus ostreatus mushroom substrate 

as a transplanting medium for fresh pineapple (Ananas comosus (L.) Merr. cv. MD2) seedlings 

from tissue cultured replaced part of the peat moss (PM) to prevent bacterial and fungus 

growth which causes root rot. The evaluated treatments included 100% PM (control), 100% 

SMS, and 100% sand without NPK amendment. The experiment utilized a completely 

randomized design with twenty replications per treatment. One month after transplanting, all 

treatments were found to result in a high transplantation survival rate and performed equally 

in terms of height. In addition, the analysis indicates the SMS medium resulted in the highest 

average root length and root dry weight with statistically significant differences. This study 

confirms the feasibility of replacing PM with SMS and suggests that the mixture of organic 

sources and NPK supplementation are ensured a higher growth of MD2 pineapple. 
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ABSTRACT: 

As a tropical and maritime country, Indonesia preserves an enormous number of untapped 

marine microorganisms, and of them is fungi. Among all groups of marine fungi, yeast is rarely 

reported from Indonesia neither for their species richness nor their biotechnological properties. 

Our study focused to isolate and identify marine yeast from several seaweeds and gorgonian, 

then screen its biotechnological prospect as a carbohydrase producer, antimicrobial, and 

biocontrol agents. Marine yeasts were isolated from several seaweeds and gorgonian, then 

identified through morphological and DNA barcoding using ITS region. All isolates were 

screened to produce 115ingula, alginate-lyase, and carrageenase on agar media. Antimicrobial 

activity was tested against Bacillus subtilis, B. cereus and E. coli using agar plug method. 

Biocontrol assay was conducted to combat mangrove pathogens, Pestalotipsis spp.. This study 

successfully isolated 21 seaweed-associated yeasts and 3 gorgonian-associated yeast. Fungal 

DNA barcoding discovered 7 yeast genera from all isolates namely Aureobasidium, Candida, 

Debaryomyces, Hortaea, Rhodotorula, and Yamadazyma. In addition, Candida was highlighted 

as the most abundant genus. Three isolates namely [Candida] zeylanoides MTGK.23, A. 

melanogenum MTGK.31, H. werneckii MTJ.11, and H. werneckii MTJ.13 exhibited positive 

results to at least one carbohydrase enzymes. However, none of the isolates shows 

antimicrobial and biocontrol potential.  
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ABSTRACT: 

Endophytic fungi associated with various plant groups have been found to produce a wide 

variety of bioactive metabolites. These compounds have a wide range of biological activities 

and are key drivers of pharmaceutical innovation and discovery. In this study, a total of 43 

endophytic fungi were isolated from Amaranthus spinosus (Caryophyllales:Amaranthaceae), 

Ficus septica (Rosales:Moraceae) and Caladium bicolor (Alismatales:Araceae) in Kapatagan, 

Lanao del Norte, Philippines. All isolates were initially identified through morphological 

characterizations and nine endophytic fungi exhibiting highest growth inhibition zones were 

proceeded for internal transcribed spacer (ITS-rDNA) sequence analysis. Fungi were screened 

for antimicrobial activity by adopting the agar plug diffusion method using Escherichia coli 

strain and Serratia sp. Previously isolated from water and an entomopathogenic nematode, 

respectively, as test pathogens. Preliminary screening of endophytic fungi revealed 19 isolates 

with inhibitory activity against E. coli. These potent strains were further assayed against Serratia 

sp. Results showed that Phomopsis sp. Has the highest antimicrobial activity against E. coli 

followed by Colletotrichum fructicola and Arthrinium phaeospermum with growth inhibition 

zone diameter data of 30.33±1.150 mm, 26.67±1.528 mm and 26.00±2.000 mm, respectively. 

Meanwhile, A. phaeospermum (25.00±0.000 mm) exhibited a high inhibitory activity against 

Serratia sp. Followed by Glomerella 116ingulate (24.67±0.577 mm) and Daldinia eschscholtzii 

(24.67±1.528 mm). The present findings conclude that these microorganisms could be a 

promising source of bioactive compounds and warrant further study.  

 

KEYWORDS: 
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ABSTRACT: 

Chitosan is the derivative of chitin found in the exoskeleton of crustaceans. Recently, the 

isolation of chitosan from fungi is growing in popularity. Chitosan is a biopolymer with 

numerous industrial, food, and biomedical applications which especially have many attractive 

properties such as hydrophobicity, biocompatibility, biodegradability, and non-toxicity. In this 

study we demonstrate the production of chitosan from the fungi Rhizopus oryzae. The fungi 

were identified using DNA barcoding by using primers ITS and LSU. To produce fungal mycelia 

R. oryzae were inoculated in a PDA plates and sub-cultured to PDB and were harvested after 7 

days. The steps for chitosan extraction are filtration, deproteinization, deacetylation, and 

purification is also described in this paper. A chitosan yield of 13.08% was obtained from the 

chitosan extracted from dry mycelia of R. oryzae. Fourier Transform Infrared (FTIR) spectra 

identified the precursor, poly-N-acetylglucosamine (chitin) with a Hit-Quality Index (HQI) of 

80.29 from the chitosan isolated from R. oryzae. The degree of deacetylation (DD) of the R. 

oryzae in this study reached up to 98%. X-ray Diffraction (XRD) revealed relative intensities of 

96.81%, 80.89%, and 100% at characteristic peaks found at 2 theta = 18.98°, 19.80°, and 29.64° 

similar to the commercial chitosan with relative intensities of 100% and 97% at 2 theta = 19° 

and 20°. The given results from the tests conducted are evidences that Rhizopus oryzae can be 

used to produce chitosan.  
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ABSTRACT: 

A plant growth-promoting rhizobacterium (Azospirillum brasilense strain AZIAN) and a 

biocontrol fungus (Trichoderma viride strain IAN12) have been evaluated to describe the 

Coimmobilized technique in calcium alginate beads. Information regarding the effects of 

combined inoculation of Azospirillum and a biocontrol microorganism on plant growth is very 

limited. Compatible combinations of the inoculated microbes, such as nitrogen-fixing 

Azospirillum bacteria and fungi, may result in an enhanced effect on plant development in 

various microsymbiont–legume systems. In this work, the prolonged period stability of fresh 

prepared beads and the cell concentration of the inoculated microbes inside the beads were 

determined. The higher density growth rate of both microbes occurred with freshly beads 

before dryness. These results are useful for subsequent applications of the encapsulated 

inoculants for agrobiotechnology. 
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ABSTRACT:  

Bananas (Musa spp.) are cultivated and consumed in around 135 countries across the globe. 

The genus harbors different nutritional modes of fungi viz. endophytes, pathogens, and 

saprobes. In-depth systematic studies have been conducted on fungal pathogens associated 

with Musa due to the post and pre-harvest loss of the crop. Comparatively, saprobic fungal 

niches on Musa are remaining un-explored. Several pre-identified saprobic fungi are shortfall 

in morphology, taxonomic descriptions, and molecular data in public databases. Hence, the 

fungal systematics of the latter extant taxa are under-examined. This study attempts to 

investigate the saprobic micro-fungi associated with Musa from Thailand and evaluate their 

taxonomic relationships based on morpho-molecular data. Specimens were collected from 

dead plant materials of Musa from 2017 to 2019 during the dry season (January to April). The 

results presented herein include 3 novel species, 11 new host and geographical records 

belonging to 3 families viz. Didymosphaeriaceae, Periconiaceae and Torulaceae in Pleosporales 

(Dothideomycetes) and Stachybotryaceae in Hypocreales (Sordariomycetes). All the species 

were identified based on both morphology and multigene phylogenetic analyses. Dried 

herbarium specimens were deposited in the Mae Fah Luang University Herbarium (Herb. 

MFLU), Chiang Rai, Thailand. Living cultures were deposited in the Culture Collection of Mae 

Fah Luang University (MFLUCC). DNA sequence data were made available in GenBank for future 

taxonomic works.  
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ABSTRACT: 

Fungal endophytes are significant due to their ability to generate a wide range of bioactive 

metabolites and essential enzymes for biotechnological applications.  Consequently, the 

present study investigated the antibacterial and antagonistic effect of endophytic fungi 

isolated from a medicinal and culinary herb, Alpinia galanga (Zingiberales: Zingiberaceae), with 

the aim of the future derivation of potential beneficial pharmaceutical products and biocontrol 

agents.  A total of 14 fungal endophytes were isolated from the leaves (42. 90%), leafstalk 

(14.29%), and rhizome (42.90%) of A.  galanga.  The fungal endophytes were examined and 

described based on its cultural morphology.  The fungal isolates were screened for their 

antibacterial activity against human pathogenic bacteria using a modified agar disc diffusion 

method.  The dual culture assay method was used for antagonistic effect against 

phytopathogenic fungi.  The results showed that the fungal isolate coded as RH2 has a 

significantly higher antibacterial activity against pathogenic strains of Escherichia coli 

(20. 00±1. 000 mm) and Serratia sp.  (28. 33±1. 528 mm) among the 14 fungal isolates.  For 

antagonism assays, isolates RH2 and RH6 showed a potent inhibition (>50% of mycelial growth 

of phytopathogenic fungi) of 57.89±0.00% and 57.01±1.519% against Gibberella moniliformis, 

while Fusarium oxysporum was strongly inhibited by RH2 (62.94±2.422%), followed by RH4 

(62.24±0.000%), and RH1 (61.54±2.422%).  During the dual culture assays, several types of 

fungal interaction were also recorded such as mutual inhibition, inhibition of one species on 

contact, intermingling growth, and difference in growth rate upon contact.  Isolates showing 

high antibacterial activity and antagonistic potential:  RH2, RH1, RH4, RH6, and LF2, will be 

identified through morphological characterization and molecular analysis by genomic DNA 

extraction and PCR amplification using ITS-1 forward primer and ITS-4 reverse primer.  These 

potential fungal endophytes may be further exploited as a biocontrol agent against other soil-

borne phytopathogenic fungi and potential pharmaceutical significance against human 

pathogenic bacteria. 
 

KEYWORDS:  
Alpinia galanga; antagonistic effect; antibacterial activity; fungal endophytes; human pathogen; 

phytopathogenic fungi. 
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ABSTRACT: 

The genus Elsinoë is a plant pathogen fungus that causes scab disease on herbaceous and 

arbor plants, including economically important crops. Even though the disease symptom 

presents distinctively on the leaves and stems, the fungus identification is often complicated 

by the poor morphological characteristics, and the establishing pure cultures takes time due 

to the slow growth rate of the fungus. The re-examination of the genus Elsinoë based on multi-

locus phylogenetic analysis is currently introduced. On the other hand, the Japanese species of 

Elsinoë is still based on the morphological characteristics and limited phylogenetic information 

using ITS of rDNA. In this study, a total of 20 isolates deposited in culture collections were 

analysed the phylogenetic position using four regions, ITS, LSU, RPB2, and TEF-1α. Moreover, 

the morphological characteristics of the original herbarium specimen of isolates were 

observed. As a result, some taxonomic positions of the known species were revealed, and two 

possible new species were recognized from Populus and Viola, which are morphologically and 

molecularly distinguishable from the previous studies of Elsinoë populi and E. violae.   
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ABSTRACT: 

Phytophthora species are pathogenic oomycetes that cause root rot and wilt in plants, and 

they have caused severe damage in forests and nurseries in many countries. They are known 

as pathogens of fruit trees and horticultural trees in Japan. However, the distribution and 

pathogenicity of Phytophthora species in Japanese natural ecosystems are largely unknown. 

Several studies have suggested that invasive phytophthoras originate from Asia, so that surveys 

of Phytophthora species in Asia are essential for predicting and controlling the disease caused 

by them. Therefore, we have collected soil, water, and necrotic leaf litter samples to explore the 

species of Phytophthora in Japan and have been evaluating their pathogenicity. In this study, 

we report on the pathogenicity of a Phytophthora sp. found in Quercus myrsinifolia seedlings 

in an urban forest in Ibaraki Pref., Japan. We collected Q.  myrsinifolia seedlings with leaves 

having water-soaked necrotic lesion and wilting and isolated Phytophthora by using the 

selective medium from them. As a result, a Phytophthora sp. that formed oogonia with wart-

like projections in the medium was frequently isolated from the necrotic leaves. This isolate 

was identified as P. castaneae or its relatives by morphology and sequence data of the 

mitochondrial cytochrome oxidase subunit 1 (COI) gene. Agar plugs with the Phytophthora sp. 

caused necrosis on the leaves of Q. myrsinifolia seedlings. This result suggests 

that Phytophthora sp. is associated with the mortality of Q.  myrsinifolia seedlings. This is the 

first report of Phytophthora disease of Q.  myrsinifolia seedlings globally． 
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ABSTRACT: 

Colletotrichum species are endophytic, saprotrophic and pathogenic fungi distributed 

worldwide and affect many plant families. Pathogenic Colletotrichum species cause 

anthracnose on leaves, stems and fruits. Even though many Colletotrichum species have been 

documented in Thailand, a comprehensive survey of this genus has not been done in the 

country. During a survey to fill this gap, we identified two species of Colletotrichum associated 

with the symptomatic leaf of Yam (Dioscorea sp.) in northern Thailand. Morphological and 

multi-locus phylogeny (ITS, ACT, CHS-1, TUB2 and GAPDH) confirmed that these isolates 

belong to C. gloeosporioides and C. orchidearum complexes. Colletotrichum plurivorum (in C. 

orchidearum complex) and C. xishuangbannaense (in C. gloeosporioides complex) are reported 

as new host records and new geographical records. 
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ABSTRACT: 

Fusarium wilt, also known as Panama disease, is considered one of the major hindrances in 

banana production worldwide and is caused by Fusarium spp. The phylogenetic trees of fungal 

isolates associated with Fusarium wilt- like symptoms on Philippine bananas were generated 

using the sequence of translation elongation factor gene (TEF-1α).  Among all the isolates, 14 

were identified as Fusarium oxysporum f.  sp.  cubense Tropical Race 4 (Foc;=F.  Odoratissimum) 

The others belonged to Bisifusarium spp., F. concentricum, Fusarium fujikuroi species complex 

(FFSC), F.  incarnatum-equisiti species complex (FIESC), Fusarium oxysporum species complex 

(FOSC), F.  proliferatum, F.  luffae, F.  sacchari, and Neocosmospora spp.   (=F.  solani species 

complex). Moreover, three isolates from Japan associated with Fusarium wilt-like symptoms on 

different plant hosts make a clade with Fusarium odoratissimum and were identified in broad 

sense as Fusarium purpurascens or Fusarium oxysporum cf.  f.  sp.  canariensis or Fusarium 

oxysporum cf.  f.  sp.  cubense R1 (MUCC3483 & MUCC3484) and Fusarium oxysporum f.  sp. 

Perniciosum (MUCC3482) using TEF-1α sequence.  Pathogenicity-related genes (Secreted-in-

Xylem) were also confirmed and compared between the Philippine isolates identified as 

Fusarium oxysporum f. sp. cubense TR4 and the Japanese isolates.  
 

KEYWORDS:  
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ABSTRACT: 

Pythium is one of the common genus of plant pathogens in tropical and subtropical area. 

However, one of its species named P. insidiosum has been reported as a causative agent of 

disease named pythiosis in human and mammal host. Whereas the high incidence of animal 

pythiosis such as bovine, equine, dogs etc. has been reported in South America including Brazil 

and Argentina, the highest incidence of human pythiosis has been revealed in Thailand. 

Presently, 4 main clinical manifestations are summarized: 1) Ocular form, mostly due to the 

accident of contaminated water spilling, 2) vascular form, the invasion of infected zoospores in 

natural source through the traumatic lesion, 3) cutaneous/subcutaneous form, and 4) 

disseminated form. Regarding clinical management, due to its similar morphology to non-

septate fungi, clinical suspicious index is very crucial for early definite diagnosis which is the 

key factor of patient’s life and organ saving. Up to date, even the standard treatment has not 

been established. Potassium iodide, amphotericin B, terbinafine, itraconazole, Pythium 

insidiosum antigen immunotherapy, and antibiotics have been used to treat human cases. So 

far, the pathogenesis of human pythiosis is unclear, future study is required. 
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ABSTRACT: 

Infectious diseases that are found to be zoonotic in origin are continuously emerging and 

causing risk to global health security. Cryptococcosis caused by the fungus Cryptococcus 

neoformans is considered one of the predominant zoonotic fungal diseases distributed 

worldwide. The distribution of C. neoformans in the environment particularly in the soil and 

birds’ excreta, its ability to be transferred from animals to humans, and its emerging resistance 

to certain antifungal treatments, sets demand for the development of new drugs and 

treatments. In this study, secretome prediction, annotations, and different in silico analyses 

were done to determine potential drug targets for cryptococcosis. A total of 200 secretomes 

were predicted using different bioinformatic tools such as UNIPROT, SignalP 4.1, TargetP 2.0, 

SecretomeP 2.0, Deeploc 1.0, TMHMM, and Phobius. The most occurring and immensely 

significant gene ontology, protein family, and KEGG pathways of secretomes indicate that the 

protein set largely contributes to the pathogenicity of C. neoformans. Comparison of the 

toxicity, abundance of antigenic regions, and physico-chemical properties of all protein sets 

also showed that secretomes are better drug targets compared to transmembrane and 

intracellular proteins. Out of 200 secretomes, 49 (24.5%) were found to have a known 

interacting drugs from which the most interacting drugs obtained are Artenimol, Copper, 

Glycerin, Chlopromazine, Tacrolimus, and Pimecrolimus. The high affinity, high antigenic 

density, toxicity, neutrality, thermal stability, being non-polar and hydrophobic in nature of 

secretomes were considered in choosing the 5 final potential drug targets. This study found 

that Ubiquitin-60S ribosomal protein L40, ATP-dependent RNA helicase DBP5, Peptidyl-prolyl 

cis-trans isomerase B, Autophagy-related protein 18, and Peptidyl-prolyl cis-trans isomerase B 

(different gene), were among the potential drug targets from secretomes of C. neoformans.  
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ABSTRACT: 

Candida is an opportunistic fungal pathogen which affects immunocompromised patients 

worldwide. Early detection and identification of Candida species is crucial for effective 

antifungal therapy. Emerging antifungal resistance of Candida is becoming a challenge in 

proper patient care. Currently used morphological identification techniques are often 

inaccurate and time consuming, hence molecular biological techniques offer a better 

alternative approach. In this study, 54 Candida isolates collected from immunocompromised 

patients at the Department of Microbiology and Infection control, Apeksha Hospital, Sri Lanka 

were used. Species identification was done by following Polymerase chain Reaction-Restriction 

Fragment Length Polymorphism (PCR-RFLP) method. The ITS1 and ITS4 regions of Candida spp 

were amplified by using universal primers of ITS1 and ITS4. The amplified product was digested 

using Msp I restriction enzyme. Identified samples were screened for susceptibility against 6 

antifungal drugs; Ketoconazole, Clotrimazole, Itraconazole, Fluconazole, Miconazole and 

Amphotericin B using the disc diffusion method. Out of 54 isolates, 8 Candida species were 

identified. C. tropicalis was the most common species observed (35.18%), followed by C. 

parapsilosis (18.51%), C. glabrata (16.66%), C. albicans (9.25%), C. lusitaniae (7.4%), C. krusei 

(7.4%), C. guilliermondii (3.70%) and C. famata (1.85%) respectively. Molecular identification 

followed in the present research provided a better species-specific identification than the 

morphological identification methods which are currently used at the Apeksha Hospital. Out 

of 54 samples analyzed, all the isolates were resistant to Amphotericin B but in contrast 

susceptible to Fluconazole. Ketoconazole, Clotrimazole, Itraconazole and Miconazole showed 

varying degrees of susceptibility depending on the species. The study revealed that antifungal 

susceptibility testing is important in effective patient care and that the molecular identification 

techniques are a better approach than conventional methods for the identification of Candida 

species. The study also recommends the use of PCR-RFLP for clinical and diagnostic purposes. 
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ABSTRACT: 

Tinea is one of the most common dermatophytosises and the main causative agents are 

Trichophyton rubrum, T. interdigitale, and T. mentagrophytes. During the past decade, serious 

terbinafine (TRF)-resistant Trichophyton spp. have been reported in many countries around the 

world especially in Switzerland, India and Japan, and the research focusing on T. rubrum is 

mainly conducted. However, there are few comprehensive surveys and studies of causative 

strains such as T. interdigitale and T. mentagrophytes. Therefore, the objective of this study is 

to investigate the frequency of TRF-resistant Trichophyton clinical isolates in Japan preserved 

at Medical Mycology Research Center (Chiba University) and understand the mechanism 

underlying resistance. The results of resistance test showed that 15 of 350 (≈4.3%) T. rubrum, 

3 of 124 (≈2.4%) T. interdigitale, and 2 of 198 (≈1.0%) T. mentagrophytes isolates exhibited 

resistance to TRF. The minimum inhibitory concentration (MIC) to TRF of resistant strains 

ranged from 0.12 to more than 2 µg/ml, indicating that these strains possess low susceptibility. 

The sequence of the SQLE gene which encodes the target enzyme of TRF demonstrated that 

the SQLE gene derived from resistant isolates possessed the single nucleotide substitutions 

leading to amino acid mutation such as Leu393Phe and Phe397Leu in T. rubrum, Leu419Phe in 

T. interdigitale and T. mentagrophytes. In summary, this study suggests that the frequency of 

terbinafine-resistant strains in Japan is higher, and therefore we could obtain resistant strains 

of T. interdigitale and T. mentagrophytes. Moreover, tendencies of amino acids mutation 

corresponding to each species, which may contribute to the degree of the resistance, were 

found. It is necessary to distinguish terbinafine-resistant strains more accurately in the clinical 

field. 
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ABSTRACT: 

Aspergillus villidinutans species complex (AVSC), A. felis and A. udagawae is one of pathogens 

causing as aspergillosis. These species lead to clinical problems for azole resistant isolates from 

not only clinical specimens but also environment. Thus, these facts suggest that drug resistance 

originated from natured resistance, but the mechanism of resistance acquisition and sustention 

are unclear. In this study, we postulated and examined the possibility that AVSC sustains the 

resistance through intraspecific hybridization. We performed mating test among AVSC isolates 

having opposite MAT gene in Japan and measured their minimum inhibitory concentration 

(MIC) against azole drugs of parental strains and the F1 generation strains. Most MICs of the 

F1 generation strains, which were obtained by crossing between voriconazole (VRCZ)-resistant 

strains and susceptible strains, exhibited VRCZ-resistance (>4 µg/ml) in comparison with 

parental susceptible strains (0.5 µg/ml). On the other hands MICs of the F1 generation strains 

from between itraconazole-susceptible strains were similar to those of the parental strains. We 

showed the possibility that AVSC acquires resistance though intraspecific hybridization, and 

the resistance phenotype might be dominantly inherited.  
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ABSTRACT: 

Trichophyton (T.) interdigitale is one of the most common agents of tinea pedis and 

onychomycosis in humans. The closely related species T. mentagrophytes is primarily the agent 

of superficial infections in animals (e.g. rabbits, cats and dogs), but it also commonly causes 

zoonotic infections in humans, especially tinea corporis. Based on the original concept, these 

species should be distinguishable by characteristic phenotypic features, including 

macromorphology of colonies, presence/absence of macroconidia and spiral hyphae, etc. 

However, recent studies have indicated that the correlation between the clinical picture and 

phenotype and genotype of the pathogen is not so clear as expected. Due this, the 

differentiation of these taxa mostly relies on the several substitutions in the internal transcribed 

spacer region. 

 

120 isolates identified as T.interdigitale/T.mentagrophytes obtained from Czech patients with 

various clinical manifestations of dermatophytosis were studied. A correlation analysis 

comparing morphological features or clinical picture with molecular characterization from 

three loci: ITS, β-tubulin and translation elongation factor 1-α (TEF) was performed.  

 

Correlation was found between genotypic lineage of T. interdigitale and factors as clinical 

manifestation, namely tinea pedis or onychomycosis, higher age of patient and slower growth 

in 37°C. The mating-type genes were also characterized. Genotypic lineage T. interdigitale 

consisted of MAT-1-2-1 (HMG) exclusively, whereas genotypic lineage T.mentagrophytes 

consisted either HMG mating type or alpha-box gene. The results of several species 

delimitation approaches were compared. In conclusion neither of these methods could 

distinguish between species T.interdigitale/T.mentagrophytes reliably. However a few 

parameters listed above can be more correlated to T.interdigitale. 

 

Next step is to focus more on covering genome of this species complex. A ddRadSeq analysis 

would provide us more detailed strain subtyping as well as population genetic study. 
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ABSTRACT: 

Fungi secrete various proteins and other molecules to the extracellular space to acquire food and to 

interact with the environment. Fungal secretome content is therefore believed to be tightly linked to 

fungal ecological guilds. Thus far most fungal secretome studies have been focused on Dikarya, while 

the early-diverging lineages remain understudied. Representing the earliest branches of terrestrial fungi, 

the two zygomycete phyla, Mucoromycota and Zoopagomycota, have contrasting ecological 

preferences, with the former largely associated with plant and plant materials and the latter with animals 

or other fungi. Therefore, studying the secretomes of zygomycete fungi can improve our understanding 

of the evolution of fungal ecologies associated with the origins of terrestrial fungi. Here we sampled 132 

zygomycete fungal genomes and characterized their secretomes and their evolution, with a focus on 

digestive enzymes and putative small, secreted proteins (SSPs), and other proteins hypothesized to 

function in the environment. Our analyses revealed that phylogeny played an important role in shaping 

the secretome composition of zygomycete fungi while trophic mode contributed for a smaller part. 

Reconstructing the evolution of secreted digestive enzymes revealed lineage-specific expansions, 

indicating that these two lineages followed different ecological trajectories early in their evolutionary 

history. We characterized multiple pathogenicity-related proteins in the genomes of lineages broadly 

known as saprotrophs, suggesting that the ecologies of these fungi are incompletely known, or that 

these pathogenicity-related proteins possess important functions associated with saprotrophic 

ecologies, or both. 
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The whole genome and transcriptome analysis of an ectomycorrhizal 

fungus Pisolithus albus, a biotechnological tool for regenerating 

degraded barren lands 
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ABSTRACT: 

Pisolithus albus is a ubiquitous ectomycorrhizal fungus that establishes symbiosis with a wide 

range of woody plants around the globe. The fungus plays a critical role in nutrient cycling of 

their host plants and enables them to thrive in toxic metal concentrations, thus leading a 

vegetative regeneration of damaged barren lands. Based on its ecological importance, lack of 

genomic studies and limited knowledge of fungal mechanisms behind its strong metal 

tolerance potential to date, our study is focused to analyse the genome wide sequence of 

Indian P. albus strain and further its transcriptome analysis under metal stress conditions. The 

study generated de novo assembled fungal genome with BUSCO completeness greater than 

90% and predicted several orthologous gene clusters associated with fungal response against 

diverse stress conditions. The comparative genomics of P. albus with phylogenetically related 

Pisolithus species led us to identify their common and species-specific stress responsive 

capabilities which could form a firm basis in selecting particular species for various 

rehabilitation programs of degraded land. Moreover, the prediction of fungal candidate genes 

and mechanisms behind its metal defence system through its transcriptomics studies under 

metal stress would lead its better utilization as a bioremediation tool for metal contaminated 

lands. 
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msc-2 and zrc-1 interact genetically to maintain zinc homeostasis in 

Neurospora crassa 
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ABSTRACT: 

Zinc transporters belonging to Cation Diffusion Facilitator (CDF) family plays crucial role in zinc 

homeostasis at all phylogenetic levels. Although, many zinc transporters have been well 

characterized in Saccharomyces cerevisiae, very little is known about zinc transporters and the 

mechanisms that maintain organelle zinc homeostasis in Neurospora crassa. In this study, we 

investigated the cellular roles regulated by CDF zinc transporters and their genetic interactions. 

In N. crassa, zinc resistance conferring (zrc-1) gene was shown to be vital for growth in high 

zinc condition, since Δzrc-1 mutant was not able to grow in high zinc environment whereas 

deletion of meiotic sister chromatid recombination 2 (msc-2) did not show any severe 

phenotypic defects. To understand their genetic interaction, we study the phenotypes of 

double mutants of CDF zinc transporters. Previously, zinc-regulated gene (zrg-17) was shown 

to be important for vegetative growth in N. crassa. The Δzrg-17 mutant showed vegetative 

defects such as reduced growth rate, stunted aerial hyphae, early and enhanced conidiation 

and delayed conidial germination. However, double deletion of msc-2 and zrg-17 results in 

restoration of all the phenotypic defects of Δzrg-17 mutation. The double mutant Δzrg-17; 

Δmsc-2 show phenotypes similar to wild type, while Δzrg-17; Δzrc-1 and Δzrc-1; Δmsc-2 

double mutants retained their parental phenotypic defects.  In addition, we found that double 

mutants Δzrg-17; Δzrc-1 and Δzrc-1; Δmsc-2 were not able to utilize cellulose as sole carbon 

source. This Indicates, the importance of zinc homeostasis in the production of cellulose 

degrading enzymes. Thus, this study reveals that zrg-17, msc-2 and zrc-1 genetically interact 

to maintain zinc homeostasis in N. crassa. 

 

KEYWORDS: 

Zinc homeostasis; Neurospora crassa; genetic interaction; CDF. 

 

 

 

 

 

 

 

 

 

 

 

 
AMC2021 organizing committee does not any editing, the author is fully responsible for the contents and language. 



  

 Asian Mycological Congress 2021 

140 AMC2021 | Asian Mycology in the 21st Century: The New Generation 
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ABSTRACT: 

Palm oil is one of the most important oil-producing crops globally as it contributes ~31% of 

the world’s vegetable oil and fat supply. However, the sustainability of oil palm plantations is 

threatened by basal stem rot (BSR) disease caused by the phytopathogenic fungus Ganoderma 

boninense. Previous studies have identified that this fungus was infective only in the dikaryotic 

stage, whereas it unable to infect the oil palm host in the monokaryotic stage. To date, 

knowledge of how this fungus mates and the virulence genes involved during the infection 

towards the oil palm is limited. The aim of this study is to uncover the genes responsible for 

mating which leads to the virulence of this fungus. In this study, the next generation sequencing 

(NGS) technology such as the RNAseq was utilised to uncover both research questions. We 

have successfully verified that this fungus harbouring the tetrapolar mating system by having 

two mating loci, matA and matB. The matA genes contain homeodomain 1 (HD1) and 

homeodomain 2 (HD2), whereas matB consists of 10 putative pheromone receptor genes, a 

Ste3 gene and 4 putative pheromone precursor genes. Genome mapping against G. boninense 

showed two unlinked mating-type loci located at two different scaffolds. Moreover, the matA 

and matB genes' sequence was poorly conserved, especially the pheromone precursors genes. 

To determine the genes involved during the G. boninense infection, we analysed the RNAseq 

data from a few published datasets available in the Genbank. We focus on the cerato-platanin 

(CP) genes, which are important during the infection of other fungal phytopathogens such as 

Botrytis cinerea and Magnaporthe grisea. Our analyses indicated the presence of 22 genes 

encoding CP in the G. boninense genome with various degrees of expression during the 

infection. Interestingly, two CP genes were up regulated during the early infection. The results 

from these studies lay the foundation for understanding G. boninense infection to the oil palm 

host. 
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ABSTRACT: 

European spruce bark beetle (I. typographus) is an important pest of Norway spruce (Picea 

abies) nonetheless is an integral part of a temperate forest ecosystem. It is a causative agent 

of massive outbreaks in the central European region. Bark beetles are associated with various 

microorganisms. These microorganisms allow beetle´s development inside the plant tissues as 

they facilitate overcoming of host´s tree defence. They detoxify toxic substrate (spruce phloem) 

and hereby provide to beetles a new nutritional source.  

 

I. typographus is the most serious pest of European spruce monocultures. This beetle is known 

to be associated with filamentous fungi Endoconidiophora polonica and Ophiostoma bicolor; 

however, little is known about its whole microbiome. Our research is focused on the description 

of bacterial and fungal diversity (both taxonomic and functional) associated with I. typographus 

throughout its life cycle. We combined the traditional cultivation approach with NGS 

(metabarcoding, transcriptomics and genome sequencing). Here, we present the results of I. 

typographus fungal community structure described by ITS metabarcoding and the first insights 

into the functional analysis of the dominant fungal symbionts.  

 

The composition of I. typographus´s core microbiome remains stable throughout its life cycle. 

However, the proportions and frequencies of individual fungal taxas can significantly differ 

between the generations, probably in response to actual environmental conditions. The own 

fungal microbiome is largely dominated by saccharomycetous yeasts. The most common yeast 

species are Wickerhamomyces bisporus, Kuraishia capsulata, K. molischiana, Nakazawaea 

ambrosiae, Yamadazyma sp. and Cyberlindnera sp.. Genome sequencing showed that these 

yeasts have similar genetic potential. All these symbiotic yeasts are capable to degrade 

lignocellulose, and interestingly synthesize all essential amino acids and vitamin B6, which 

suggests their role in I. typographus nourishment. We also detected both known symbiotic 

filamentous fungi E. polonica and O. bicolor in the spring generation; however, in the summer 

generation, E. polonica was almost completely substituted by O. bicolor. These filamentous 

fungi were detected in very low abundances in uninfested control phloem and parental adults 

(pioneer beetles) but their abundance in habitat was increased over time and finally they 

dominate in infested phloem at the end of I. typographus life cycle. To conclude, we propose 

that even though the proportions and taxonomic composition of I. typographus microbiome 

alternates between generations, the functional composition remains stable. 
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ABSTRACT: 

High-thoughput sequencing technologies offered breakthroughs in fungal taxonomy. A 

massive amount of single nucleotide polymorphisms (SNPs) data inferred by using well-

curated reference genomes allows not only the discovery of cryptic species within various 

fungal species complexes, but also bring important to the understanding of populational 

dynamics, reproduction and adaptation. In this presentation, I will discuss some important 

challenges specific to using population genomics data to delineate species, which also raises 

the question of species definition among taxonomists. I will also present recent works on 

Beauveria spp. species complexes where new species have been proposed based on the 

combination of population genomics data with morphological, ecological and chemical data, 

elevating once considered as just intra-specific populations to the species status. Perspectives 

for future studies on adaptation will be also discussed. 
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Biological and chemical diversity of coprophilous fungi 
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ABSTRACT: 

Coprophilous fungi are those that inhabit or are associated with the dung of animals. 

Herbivorous dung represents a rich medium for fungal growth and is a potential home to a 

large group of saprotrophic fungi. However, the biodiversity present in dung has been poorly 

studied as compared to other substrates, such as soil and plants. To date, around 140 000 to 

150 000 fungal species have been described. However, recently generated data from fungal 

biodiversity studies suggest that there may be up to 2.2-3.8 million species. Therefore, the goal 

of the project is to exploit the fungal diversity of dung to find new taxa for the Science. 

Moreover, other objective is to get in culture fungi already known but not available until now. 

Many species have been described during the 19th and 20th century. However, in recent time, 

these fungi have been widely neglected by taxonomists due to the lack of material and the 

impossibility to examine them according to modern polythetic taxonomic concepts. It is of 

upmost importance to recollect these and typify to fix the application of their names. 

 

On the other hand, coprophilous fungi are a potential reservoir of bioactive secondary 

metabolites. It has been postulated that they produce such compounds as defense against 

other microorganisms and animals in the dung, resulting in enhanced ecological fitness of the 

producer strains in this highly competitive habitat. We will focus in particular on strains of the 

order Sordariales, which are frequent in dung and known to be versatile secondary metabolite 

producers.  
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Antimicrobial and cytotoxic cyathane-xylosides from cultures of  

the basidiomycete Dentipellis fragilis 
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ABSTRACT: 

In our continued search for biologically active metabolites from cultures of rare Basidiomycota 

species, we found nine previously undescribed cyathane-xylosides from submerged cultures of 

Dentipellis fragilis, that were named dentifragilins A–I. In addition, the known cyathane 

derivatives, striatal D, laxitextine A and erinacine F were isolated. All compounds were 

characterized by high-resolution electron spray ionization mass spectrometry (HR-ESIMS) and 

1D and 2D nuclear magnetic resonance (NMR) spectroscopy. Some of the compounds 

exhibited significant activities in standardized cell-based assays for determination of 

antimicrobial and cytotoxic effects. Considering the fact that this class of diterpenoids has also 

been shown to be characteristic for mycelial cultures of the related genera Hericium and 

Laxitextum, which are classified like Dentipellis in the family Hericiaceae, the discovery of 

cyathanes in the genus Dentipellis has some chemotaxonomic implications. 
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ABSTRACT: 

During a survey of entomopathogenic fungi on scale insects and whiteflies in Thailand 

investigations of morphological characters and multi-locus phylogenetic analyses based on 

ribosomal DNA large subunit (LSU), elongation factor-1-α (TEF), the largest subunits of the 

RNA Polymerase II (RPB1) were made. Thirteen species of Moelleriella are described here, 

including to M. alba, M. chiangmaiensis, M. chumphoensis, M. flava, M. kanchanaburiensis, M. 

nanensis, M. nivea. M. phukhiaoensis, M. pongdueatensis, M. raciborskii, M. reineckeana, M. 

sinensis and M. thanathonensis. They mostly form flat to thin, umbonate, white to yellow and 

orange stroma. Their anamorphic and teleomorphic states were mostly often on the same 

stroma, possessing semi-embedded obpyriform perithecia, cylindrical asci with disarticulating 

ascospores. Their conidiomata are widely open with several locules per stroma, containing 

cylindrical phialides and fusiform conidia except M. phukhiaoensis has narrowly cylindrical 

conidia. However, M. flava has yellow stromata with one conidioma per stroma. Moelleriella 

kanchanaburiensis, M. pongdueatensis and M. thanathonensis found only in its anamorphic 

state. Moelleriella alba, M. chumphoensis and M. raciborskii produce perithecia in tubercles, 

M. nanensis and M. phukhiaoensis have completely embedded perithecia in stromata.  
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ABSTRACT: 

Genome size has a huge impact on organismal morphology, development, and life strategy, as 

it is positively correlated with cell size and negatively correlated with the cell division and 

growth rates in a variety of eukaryotic species. The genome size changes can be thus an 

evolutionary tool by which organisms respond and adapt to diverse environmental conditions. 

However, genome size evolution in context of fungal ecology is studied only marginally in 

fungi. Here we present our results of impact of genome size on diverse set of species covering 

bark beetles associated fungi, including ambrosia fungi, lichens and naturally occurring hybrids 

of Aspergillus species. Genome sizes of fungal species were assessed by flow cytometry. The 

advantage of flow cytometry in comparison with other available methods is the inexpensive 

and time-saving methodology and the high-speed measurements with the results of high 

statistical power. 
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Polyphasic taxonomy, phylogenomics and genome mining for  

discovery of new secondary metabolites in the ascomycete family 

Hypoxylaceae 
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ABSTRACT: 

Over the past decades, fungi have already yielded numerous blockbuster drugs and 

commercial agrochemicals but many fungal species still remain to be explored systematically. 

However, the full potential of filamentous fungi as sources for innovative chemistry is by far 

not exploited exhaustively.  

Our mission is the search for novel anti-infective agents to combat multi-resistant human 

pathogens. We are working in an international, interdisciplinary network to achieve our goals.    

 

We are using a pre-selection process based on (chemo-)taxonomy, focusing on ecologically 

specialized taxa, and a database-aided HPLC-DAD/MS dereplication process. Interesting 

compounds are subjected to scale up of production in bioreactors and can be obtained in up 

to multi-gram scale. The new biologically active metabolites are isolated to purity by 

preparative HPLC and other chromatographic methods. Subsequently, their structures are 

elucidated by spectroscopic methods and their activities are tested in various bioassays. 3rd 

generation genome sequences are not only useful for phylogenomics [1], but contain an 

unprecedented diversity of biosynthetic gene clusters encoding for secondary metabolites [2], 

which can be explored by methods of synthetic biotechnology.  

 

Our recent studies of the Hypoxylaceae and other Xylariales [3,4] serve well to demonstrate the 

success of our rationale: Polythetic taxonomy combined with state-of the art methodology of 

classical natural product chemistry and biotechnology, newly arising –OMICS techniques and 

sophisticated methods of bioinformatics can lead to the discovery of many hitherto 

unprecedented drug candidates.  
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ABSTRACT: 

Soil-borne fungal and oomycete diseases of cucurbits, mainly damping-off and vine decline, 

are a limiting factor to cucurbit production in different parts of the world. They are caused by 

different species of Pythium, Fusarium, Rhizoctonia and Monosporascus. Disease incidence has 

been reported to reach as high as 100% in some farms. Biological control using antagonistic 

organisms offers an alternative approach to chemical control. Deserts of the Arabian Peninsula 

are characterized by their dry conditions and high temperatures that can reach 50oC during 

summer. Plants growing in deserts received less attention in previous studies. Fungal 

endophytes and rhizosphere fungi were isolated from some desert plants in Oman. A number 

of fungal species belonging to Talaromyces, Aspergillus, Cladosporium and Trichoderma, some 

of which are novel species, were found to have high efficacy in inhibiting soil-borne pathogens 

growth. Scanning electron microscopic studies indicated the effect of the antagonists on 

hyphae, which included hypha wall damage as well as abnormal mycelial growths. Culture 

filtrates from the antagonistic fungi induced electrolyte leakage from the mycelium of 

pathogenic fungi. GC-MS analysis of metabolites showed the presence of a number of 

antimicrobial, antifungal and plant growth promoting volatile compounds such as fatty acids, 

alcohols, alkenes, ketones and triterpenes. The antagonists also suppressed cucurbit damping-

off and wilt diseases caused by the pathogens. The study shows that fungi isolated from desert 

plants can be used as potential biocontrol agents against fungal and oomycete-induced 

damping-off and vine decline disease of cucurbits.  
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ABSTRACT: 

Ophiocordyceps (Ophiocordycipitaceae, Hypocreales) and their asexual morphs are known as 

parasites occurring on multiple orders of insects from larva to adult states. The dominant 

asexual morph associated with Ophiocordyceps species known to parasitize ants is Hirsutella, 

followed by Hymenostilbe while O. buquetii (formerly Stilbella buquetii) is the only species that 

is described on Stilbella asexual morph. Ophiocordyceps buquetii found in the Brazilian 

Amazon, China, and Ghana were found on Camponotus, Dolichoderus, Polyrhachis, and 

Platythyrea ants. Collections deposited at the BIOTEC Bangkok Herbarium (BBH) in Thailand 

are morphologically identical to O. buquetii producing synnemata from the head, thorax, and 

abdomen of ants with white to pinkish fertile heads at the apex of synnemata. To assess the 

conspecificity of these specimens and their phylogenetic affinities, the internal transcribed 

spacer (ITS) regions ITS1 and ITS2, the large subunit of the ribosomal DNA (LSU), partial 

sequences of translation elongation factor 1-α (TEF), and the largest subunit of the RNA 

polymerase Π (PRB1) were subjected to maximum likelihood analyses and the dead ant hosts 

were identified based on morphological characters. Molecular phylogeny revealed specimens 

from Thailand clustering with O. buquetii lineage from Ghana and their ant hosts were 

identified as Crematogaster sp., Dilobocondyla sp., Polyrhachis illaudata, Oecophylla 

smaragdina. Our results confirm the previous studies that O. buquetii is a single species with a 

broad range of ant hosts.  
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Disease management in coffee: Endophytes of wild Rubiaceae 
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ABSTRACT: 

Plants host a complex internal microbiome from which endophytic fungi represent an 

important component. There is increasing evidence that many of these endosymbiotic fungi 

provide benefits to the plant. This diversity could then be manipulated and introduced into 

agriculturally important plants to improve their health and productivity. With this premise, we 

aimed at characterizing the endophytic fungi community of wild Rubiaceae species in natural 

forests of Costa Rica. We assessed fungal community composition using culture-dependent 

and -independent (metabarcoding) techniques. We then selected potential fungi to be used in 

in vitro and in planta antagonism tests against some important pathogens of coffee plants (i.e., 

Colletotrichum spp. and Mycena citricolor). We inoculated coffee seedlings (produced from 

seed and embryogenesis) with the endophytes to establish if they colonized the internal tissues 

of the plant, they conferred protection against M. citricolor, promoted growth, and improved 

tolerance to drought. We collected samples from ca. 30 wild Rubiaceae genera and ca. 50 

species, obtaining more than 1000 cultures and 200 tissue samples for metabarcoding. From 

the fungi selected for the antagonism tests, we found that species of endophytic Trichoderma 

were the most aggressive against coffee pathogens. In addition, we found that ca. 50% of the 

coffee seedlings inoculated with the endophytic Trichoderma were able to tolerate the drought 

effects and improve plants’ growth. The preliminary results from our studies indicate that the 

inclusion of the natural beneficial endo-phyto-mycobiome in Integrated Pest Management 

(IPM) strategies is an important alternative to the use of fungicides and for the amelioration of 

the effects of global climate change (i.e., drought). 
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Fungal cell and secondary metabolites for management of weeds  
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ABSTRACT: 

Synthetic herbicide bans are increasingly implemented. The use of biological controls with 

mycoherbicides become an innovative approach of weed control. Mycoherbicides can be used 

as fungal cells and secondary metabolites. We isolated a collection of fungi from various weeds 

in Thailand. For topical application of fungal conidia, two fungi, Colletotrichum siamense TBRC 

12768 and Phoma multirostrata TBRC 12769, were isolated from two weeds, and verified for 

the pathogenicity against the common weed in Thailand, tridax daisy (Tridax procumbens).  

Our fluorescence microscopy demonstrated their mechanisms of infection. The fungi directly 

penetrated through epidermal cells, stomata, and trichomes at 48 h post-inoculation. The 

hyphae also propagated in the lumen of the trichome, enabling the fungus to grow 

subcuticular to neighboring weed tissues at the bases of leaf trichomes. The necrotic pattern 

emerged around the trichome. During necrosis, P. multirostrata could also form 

chlamydospores inside the leaf trichomes, suggesting an overwintering stage of this fungus 

under stress and nutrient-depleting conditions. Trichomes of weed leaves were found to be 

key infection sites for pathogenesis. Topical application of conidial suspension on T. 

procumbens potted plants led to 60–100% disease incidence under laboratory and greenhouse 

conditions in 2-3 weeks after inoculation. The greenhouse trials verified that the two fungi are 

non-pathogenic to eight-to-ten important crops. Alternatively, bioherbicidal secondary 

metabolites were produced from three other fungi, Fusarium incarnatum, Lasidioplodia 

theobromae and Phoma sp., isolated from three weeds. Application of these secondary 

metabolites led to a severe damage of weed leaves in three days. Our data support the role of 

these fungal cells and metabolites in management of weeds 
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Identification of saprotrophic Oomycetes in Philippine mangroves 

inferred from morphology and molecular data 
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ABSTRACT: 

Saprotrophic oomycetes inhabiting fallen senescent mangrove leaves play an important role 

in the nutrient cycle to make mangroves a self-sustaining ecosystem. Since the Philippines is 

well known as one of the world’s mangrove-rich country, it is assumed that these estuarine 

oomycetes are abundant and diverse. Recent taxonomic studies reported three novel species 

in the country – Phytopythium leanoi, Phytopythium dogmae, and Salispina hoi. This 

evidence would ultimately support that more species await taxonomical and phylogenetic 

analyses which might be present in the Philippine mangroves. This study therefore aimed to 

examine the morphology and molecular taxonomy of oomycetes isolated from mangrove 

leaf litter from different regions in the country. Sixteen (16) isolates from seven (7) different 

mangrove swamps were collected and studied for their morphology through sporulation and 

colony pattern from four agar media (Vegetable Juice Agar, Potato Carrot Agar, Peptone 

Yeast Glucose Seawater Agar, and Potato Sucrose Agar). Mean colony extension rates (MCER) 

of each isolate incubated at 25, 30, and 35°C were likewise measured. Sporangiophore and 

mature sporangia of each isolate were observed based on their proliferation type, branching 

pattern, size and shape, presence of papilla, vacuole, and basal plug. Presence of sexual 

structures and chlamydospores were also examined. Zoospore differentiation and release 

were observed on each isolate in different inducers. Based on the constructed internal 

transcribed spacer (ITS) and large ribosomal subunit (LSU) phylogenetic trees using Minimum 

Evolution (ME), Maximum Likelihood (RAxML) and Bayesian inference (MrBayes), eleven (11) 

of the collected isolates were nested within Halophytophthora batemanensis and appeared 

as species complex. The other two (2) isolates were considered as cryptic species due to their 

morphological similarity with H. batemanensis and genetic disparities of ITS and LSU. While 

the two (2) isolates were closely related to H. insularis. One (1) oomycete isolate created a 

new clade which differs from H. exoprolifera, Phytophthora, and Nothophytophthora group. 

It can be inferred that several more and new species of oomycetes likely await discovery and 

taxonomical records in the Philippine mangroves, with the utilization of expanding molecular 

markers and more sensitive technologies for accurate phylogenetic analyses. These data 

could be further used in the overall biological studies, and more importantly, in their 

agricultural and pharmaceutical applications. 
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Fungal composition associated with ocean currents around  
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ABSTRACT: 

Ocean currents significantly affect the diversity and distribution of marine life through nutrient 

circulation and long-distance movement. Various fungi have been reported in the marine 

environment, but little has been revealed about their distribution and dynamics. To determine 

whether the distribution and migration of marine fungi are related to ocean currents, we 

investigated the fungal community from the West Sea, South Sea, and East Sea, where different 

ocean currents flowed. A total of 1,160 strains were isolated and all strains were identified as 

387 species with appropriate sequence regions for each genus (ITS, BenA, CaM, tef1, act). 

Constrained Analysis of Principal Coordinates (CAP) analyses showed that the fungal 

community was well separated by the West Sea, the South Sea, and the East Sea, regardless of 

the season and the substrate isolated (mudflats and sea sand). Therefore, our results indicate 

that the distribution and dynamics of marine fungi are closely related to ocean currents.  
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Fungal diversity at a small scale reveals high heterogeneity in 

sediments of the tropical Pacific oxygen minimum zone 
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ABSTRACT: 

Even though Oxygen Minimum Zones (OMZ) represent only ~10% of the ocean, these regions 

have a relevant influence in the marine microbial community due to their extreme conditions 

that exert selective pressures on diversity. It has been estimated that marine sediments contain 

up to 15% of the active microbial biomass of the Earth's surface. Nevertheless, only a fraction 

of this microbial diversity has been studied in sediments of Tropical Pacific OMZ with fungi as 

the least explored component. Using high throughput sequencing of the ITS1 region we 

analyzed fungal diversity and community composition in surface and subsurface sediment 

samples collected in four stations across a transect from the nearshore to the offshore in the 

OMZ of the Mexican Tropical Pacific. We identified 353 fungal amplicon sequence variants 

(ASVs), with the Ascomycota (Dothideomycetes) as the most abundant phylum, followed by 

Basidiomycota (Agaricomycetes). The high proportion of unidentified phylotypes suggests the 

copious occurrence of novel fungal lineages in this extreme ecosystem. In addition, our results 

revealed a high variation in community structure at the small scale since ~76% of the ASVs 

occurred at a single subsample. We detected a bathymetric diversity pattern, where nearshore 

subsamples showed higher diversity than offshore subsamples likely because the different 

concentrations of organic matter in the sediments and the influence of water column variables. 

Vertical diversity patterns showed that subsurface subsamples harbored higher fungal diversity 

levels explained by the influence of organic matter and pH in the sediment. To the extent of 

our knowledge, this is the first work analyzing fungal diversity in the Mexican Tropical Pacific 

OMZ, providing baseline data for novel insights into fungal community. 
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Dothideomycetes: Five examples to unravel the complexity of  
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ABSTRACT: 

The ascomycete class Dothideomycetes encompasses a diverse range of fungi characterized 

mainly by bitunicate asci, typically with fissitunicate dehiscence.  Species are mostly saprobes, 

with the asexual states acting as important plant pathogens.  Some members are also 

endophytes, epiphytes, fungicolous, lichenized, or lichenicolous fungi. They occur worldwide 

in terrestrial, freshwater, and marine environments.   The classification of Dothideomycetes was 

confused and was based mainly on a limited number of morphological characters.  Most 

families of Dothideomycetes are still heterogeneous.  Several genera are also poorly delimited, 

although in recent years progress has been made by incorporating molecular and 

morphological approaches in monographic studies.  The problems include an acute lack of 

data on the species involved as few species have detailed morphological studies and most are 

scarcely represented in the world’s herbaria.  Most species show pleomorphism as they occur 

in the sexual and asexual states and as a result, dual names have been applied to the same 

genus making identification difficult.  Molecular data has enabled a more natural phylogeny of 

this group but there remains uncertainty about the placement of many taxa.   In this study, we 

use five examples from Botryohypoxylon, Didymocyrtidium, Endosporium, Hassea and 

Kullhemia to resolve the complexity of fungal taxonomy. As a result, we 1) transferred 

Botryohypoxylon to Xylariales, genera incertae sedis based on morphological examination of 

the type specimen B. amazonense, 2) typified Didymocyrtidium with D. nudum and report that 

D. populnellum and Mycoporum populnellum are two different taxa, 3) introduced 

Endosporiaceae based on morphological examination of the holotype specimen of E. populi-

tremuloides and phylogenetic analysis of LSU, SSU and ITS sequences from GenBank, 4) 

transferred Hassea to Sordariomycetes based on its claviform to cylindrical unitunicate asci and 

5) synonymized Kullhemia with Strangospora based on similarities such as lichenized habit, 

bitunicate, wedge-shaped asci and aseptate hyaline ascospores and transferred it to 

subphylum Pezizomycotina, Strangosporaceae, families incertae sedis. There is still a pressing 

need for description and morphological study to revisit the taxonomy of problematic genera. 

Continuing fieldwork, isolation of fresh material, together with studying herbarium specimens 

will allow solving taxonomic and systematic questions, such as inadequate descriptions, bad 

type material, unclear synonymy, amongst others. 
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Morpho-phylo taxonomy of two novel Dothideomycetous fungi 

associated with soil in para rubber plantation of Thailand 
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ABSTRACT: 

During an ongoing research survey of natural rubber-degrading microfungi associated with 

soil and para rubber trees (Hevea brasiliensis) in Thailand, two interesting isolates, namely 

Simplispora globosa gen. et sp. nov. (BN08) and Blastoamerospora phatthalungensis gen. et 

sp. nov. (PH11), were collected and cultured. Multigene phylogenetic analysis (SSU, LSU, RPB2 

and TEF1-α) in combination with morphological analyses demonstrated that these two isolates 

formed a distinct lineage in the Dothideomycetes (Ascomycota), but they cannot be assigned 

to any existing genera, leading to the discovery of two new genera and species. Morphological 

data and molecular analyses using sequences from three DNA loci (SSU, ITS, and LSU) revealed 

that BN08 correlates with the order Phaeotrichales, and PH11 is closely related to the family 

Wiesneriomycetaceae (Tubeufiales). Illustrations and descriptions are provided for the two new 

Dothideomycetous taxa, and they are compared with morphologically similar genera. In 

addition, the degradation of natural rubber by BN08 and PH11 was analyzed. The preliminary 

studies showed that the two novel species colonized on the natural rubber solid media and 

reduced the weight of the latex gloves by 1.16-1.74% in liquid media. 
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ABSTRACT: 

Mollisia (Helotiales, Ascomycota) and its allies (mollisioid fungi) are characterized by sessile 

apothecia with pigmented receptacles consisting of globose cells, and widely distributed in 

temperate regions. Their generic and species taxonomy is very confusing due to the lack of 

distinct morphological features, and studies based on DNA sequences are badly wanted. 

Belonopsis and Trichobelonium, known as members of mollisioid fungi, have relatively small 

number of species and are distinguished from Mollisia by longer ascospores. In Japan, few 

mollisioid fungi have been reported, but we have collected numerous specimens 

morphologically identified as “Belonopsis” or “Trichobelonium” from various sites. To clarify 

the species diversity of the two genera, morphological examination and preliminary 

phylogenetic analysis with Mollisia sensu stricto were conducted. As a result, eight new species 

of Belonopsis and two new species of Trichobelonium were discovered. Detailed morphological 

observations elucidated new characteristics to delimit Trichobelonium including the presence 

of connective hyphae between the base of apothecium and the subiculum, and the production 

of abundant crystals and soluble pigments on the colonies. Phylogenetic analysis using 

concatenated sequences of ITS and LSU revealed that Belonopsis and Trichobelonium form 

monophyletic clades and are also phylogenetically separated from Mollisia sensu stricto and 

Belonium excelsior, the former type species of Belonopsis. Therefore, we propose a new genus 

for accommodating eight undescribed species. Also, we found a tendency that derivative 

species of the new genus tend to have more septa in ascospores. 

 

KEYWORDS: 

Belonopsis; Mollisioid fungi; new genus and species; Trichobelonium. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
AMC2021 organizing committee does not any editing, the author is fully responsible for the contents and language. 



  

 Asian Mycological Congress 2021 

168 AMC2021 | Asian Mycology in the 21st Century: The New Generation 

Ancestral state reconstruction of Xylariomycetidae 
 

Milan C. Samarakoon1,*, Kevin D. Hyde2, Marc Stadler3, Itthayakorn Promputtha4, and Jian‑Kui Liu5 
 

1Department of Entomology and Plant Pathology, Faculty of Agriculture, Chiang Mai University,  

 Chiang Mai 50200, Thailand 
2Center of Excellence in Fungal Research, Mae Fah Luang University, Chiang Rai 57100, Thailand 
3Institute of Microbiology, Technische Universität Braunschweig, Spielmannstraße 7, 38106 Brunswick, Germany 
4Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand 
5School of Life Science and Technology, Center for Informational Biology,  

 University of Electronic Science and Technology of China, Chengdu 611731, P.R. China 

  
*Corresponding author, e-mail: milanchameerasamar.s@cmu.ac.th 

 

ABSTRACT: 

The occurrence of different fungal species on different hosts or different tissue types on the 

same host is an essential factor to consider when estimating global fungal numbers and their 

consequences for estimations of diversity. Xylariomycetidae (Sordariomycetes; Ascomycota) is 

a highly diversified group with variable stromatic characters that requires further exploration. 

Our research focused on the collection of inconspicuous stromatic xylarialean taxa from China, 

Italy, Russia, Thailand, and the United Kingdom. Detailed morphological descriptions, 

illustrations, and combined ITS-LSU-rpb2-tub2-tef1 phylogenies revealed 28 inconspicuous 

stromatic xylarialean taxa from a total of 49 of our collections belonging to Amphisphaeriales 

and Xylariales. All the inconspicuous taxa were isolated from plant substrates in the early stages 

of senescence or attached to the host. Divergence time estimates indicate that Delonicicolales 

diverged from Amphisphaeriales+Xylariales at 161 (123–197) MYA, and Amphisphaeriales and 

Xylariales diverged at 154 (117–190) MYA. Stromatic nature, ascospore septation, ascospore 

colour, and ascospore germ slit were evaluated. Astromatic, clypeate ascomata with aseptate, 

hyaline ascospores without germ slits probably belong to ancestral Xylariomycetidae with 

plant-fungal endophytic relationships, according to ancestral character state reconstruction. 

The Amphisphaeriales remained largely astromatic, with hyaline ascospores that were 

commonly septate. During the Cretaceous period, stromatic variations may have evolved 

predominantly. Brown ascospores are frequent in the Xylariales, but they initially appeared in 

the early Cretaceous in the families Amphisphaeriaceae, Melogrammataceae, and 

Sporocadaceae. Following the divergence of Lopadostomataceae, the ascospore germ slits 

evolved exclusively in Xylariales throughout the Cretaceous. Hyaline, filiform, and apiospores 

may have appeared as distinct lineages, forming the foundation for the Xylariaceae family, 

which may have split independently. Early stages of senescence or attached plant substrates 

to the host are potential sampling points to be focused on for the collection of undiscovered 

inconspicuous xylarialean taxa. The type of apical apparatus, the colour of the ascospores, and 

the presence or absence of or type of germ slit will be used to classify polyphyletic xylarialean 

taxa in the future, rather than stromatic differences. 
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ABSTRCT: 

A new hyaline coelomycetous fungus was discovered on living leaves of Ficus benghalensis 

(Moraceae). Morphologically, it is similar to Septoria or Septoria-like genus, but based on 

cultural characteristics and multigene (LSU-RPB2-ITS) phylogenetic analyses; this strain 

represents an additional lineage in Mycosphaerellaceae. Hence, a new genus and species 

as Neokamalomyces indicus is proposed. Another colourless hyphomycetous fungus was 

found on living leaves of Peristrophe bicalyculata. Based on multigene phylogenetic analysis 

(LSU-RPB2-ITS), this strain represents no other known lineage with similar morphology, hence 

the new genus Neocercosporella is proposed with N. peristrophes comb. nov., based on 

Cercosporella peristrophes (≡ Pseudocercosporella andrographidis), as type species. 

Phylogenetic examinations and ultrastructure of conidiogenous loci and hila of conidia of both 

N. peristrophes and P. andrographidis confirm that both strains are identical. The 

conidiogenous loci are conical having very small rim-like depression on the top encircling a 

small flat protuberant like structure that makes this novel strain differs from other closely 

related members of ramularioid complex. Superficially, the colourless nature with thickened 

and darkened loci and hila make it closer to Cercosporella, but differs in having terminal and 

intercalary conidiogenous cells and weak catenation in conidia. Phylogenetically, 

Neocercosporella is distant from the Cercosporella s. str. clade (type species C. virgaureae). The 

addition of this novel strain, segregated closely related species in Mycosphaerellaceae 

therefore, three new genera and four new combinations are introduced in this study. New 

genera are: Neoacervuloseptoria gen. nov. Neocercosporella gen. nov. and Neoramulariopsis 

gen. nov. New combinations are: Neoacervuloseptoria fraxini comb. nov., Neocercosporella 

peristrophes comb. nov., Neoramulariopsis catenulata comb. nov. and Neoramulariopsis 

dolichandrae comb. nov. 
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ABSTRACT: 

Hypoxylon (Hypoxylaceae, Xylariales) delimitation has differed throughout time. The first 

identifications were done using only morphological characters, later molecular data (ITS and 

TUB2) were integrated and chemotaxonomic into the studies. As a result of these works, many 

species were segregated into new genera, whence Hypoxylon has currently around 230 species 

accepted. Nevertheless, many authors suggest work remains to be done in Hypoxylon before 

the group is monophyletic. This study is based on a polyphasic approach, a combination of 

morphological, chemotaxonomic, and multi-locus phylogeny of Hypoxylon (ITS, LSU, TUB2, 

and RBP2), using specimens from various parts of the world. The phylogenetic tree revealed 

that DNA sequences of the new fungus clustered together with Hypoxylon papillatum in a 

separate clade, whence, we propose to accommodate this species into a new genus and use 

H. papillatum as type species. This result helps to get a better delimitation of the genus and 

drives to understand better the evolution of Hypoxylon. 
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ABSTRACT: 

Mycotaxa play a significant role in regulating the health of soil, plants, and animals, both 

naturally and in managed ecosystems. Recent advancements in the detection and classification 

of fungal species with DNA based methods have required mycologists to update national 

checklists for effective use of fungal traits and functions. However, Pakistan has limited or no 

information about species distribution and diversity of fungi. The website 

www.fungiofpakistan.com aggregates and organizes all the available information such as 

isolation source, locality and updated classification about macro- and micro-fungi reported in 

Pakistan. Researchers, government officials, companies and other users may find this website 

helpful. Users can express their opinion on valid names, invalid names, illegitimate names and 

other related taxa those are missing or newly discovered. This website contributes greatly to 

our understanding of the rich fungi diversity of Pakistan. In order to fully evaluate fungal 

diversity in Pakistan, further research is necessary. The future will bring new discoveries and 

additions to the list of fungi.  
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Wild edible mushrooms harvested by the local villagers living 

around a tropical pine forest in northeastern Thailand 
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ABSTRACT: 

Thailand has various forest types, and their non-timber forest products support the villagers 

living around as sources of food and income. The pine forest in Thailand is locality limited and 

lacks information on utilization by villagers.  This study aimed to investigate the non-timber 

forest products collected from Nong Khu pine forest by the villagers living around and to 

estimate the monetary values of these products.  A questionnaire was used to interview the 

voluntary respondents living in 6 villages around Nong Khu Pine Forest.  The interviews were 

between October and November 2017.  The results revealed that mushrooms were the most 

harvested in terms of weight and provided the highest monetary value.  The important 

mushrooms were taxa in Amanitaceae, Boletaceae, Russulaceae, Termitomycetaceae, and 

Diplocystidiaceae.  This result was compared with those from many studies in the broadleaf 

forests of the country and discussed. 
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ABSTRACT: 

Dalbergia latifolia is a vulnerable timber tree species listed in the IUCN Red List category. Most 

of the studies related to Dalbergia latifolia have focused on its timber value, medicinal aspects, 

and botanical aspects. However, mycorrhizal investigations have been rarely conducted in this 

species. Thus, the objective of this study was to investigate the arbuscular mycorrhizal 

association in Dalbergia latifolia found in the tropical forest of eastern Nepal.  Rhizosphere soil 

and roots were sampled in the rainy season (June – August), for root colonization, arbuscular 

mycorrhiza (AM) identification, and spores counts. The percentage of root colonization was 

determined by the magnified intersect method. AM fungal spores were counted and identified 

morphologically. Dalbergia latifolia was recognized as an active colonizer of AM fungi. The root 

segment was found to contain different AM fungal structures i.e. hyphae, hyphal coils, vesicles, 

and spores. Glomus and Acaulospora were the dominant genera. Thus, understanding the 

belowground association and identifying the major AM fungal species will aid in the 

conservation programs of this threatened species. 
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ABSTRACT: 

Lichenicolous fungi are the parasitic fungi that only live on the lichen thallus, and they cause 

some adverse effects on the lichen growth rate. In the current study, lichenicolous fungi in 

Belihuloya, Sri Lanka were isolated and identified as the first study of lichenicolous fungi in Sri 

Lanka. Wangedigala and Paraviyangala were the sample collecting areas that have with similar 

favorable climatic conditions for lichen growth (i.e. low temperature, high humidity). Both forest 

areas were mostly covered with Pinus vegetation and rocks. Almost all the lichen samples were 

collected from the bark of the Pinus trees and from the rock surfaces. Oddly color spots, 

discolorations of the thallus and gall-like structures were helped to identify lichenicolous fungi 

on the lichens in the field. 

 

Potato Dextrose Agar (PDA) was used as the culture medium, and fruiting bodies and fungal 

hyphae were inoculated using the direct plate method. Colony characters were used to 

differentiate the lichenicolous taxa. Based on colony features, 15 distinct lichenicolous species 

were identified from the collected lichen samples.  

 

The current study reveals that Parmotrema sp. is the most frequent host lichen species that 

lichenicolous fungi occur. Six of the 16 lichen samples were Parmotrema species. Furthermore, 

numerous lichenicolous fungi were found from the host lichen species, including Pertusaria sp., 

Hypotrachyna sp., Caloplaca sp., and crustose lichens. All the findings indicate that the 

Belihuloya area is successfully inhabited by lichenicolous fungi with remarkable diversity. 
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Study of the myco-diversity in the Royal Botanical Garden in Bhutan 
 

Sabitra Pradhan 

 

National Mushroom Center, Bhutan 

 

ABSTRACT: 

This study is the first one to compile the diversity of wild mushrooms with the proper 

research/survey protocol in Bhutan. The aim of this study is to document the fungi diversity 

and to collect wild edible mushrooms with potential for cultivation from Royal Botanical 

Garden, Serbithang. Since the garden comprised of both indigenous and exotic trees and 

ornamental species, plotting the survey area would be bias. Therefore, whole of recreational 

area of the garden was surveyed on a weekly basis from May to October for two mushroom 

seasons. The preliminary information of the specimens was uploaded in Biodiversity Specimen 

Portal of Bhutan and the herbarium specimens preserved in National Herbarium in National 

Biodiversity Centre. A total of 676 mushroom specimens were collected and identified to 194 

species belonging to 87 genera of 48 families.The diversity of mushroom is highest in July and 

lowest in May; 103 different species were found to be growing in the month of July among 51 

genera of 32 family and only 30 species were found in May of 24 genera under 20 family. The 

highest frequency of occurrence was found to be of Lactarius sp. with 77 specimens of 15 

different species with Lactarius yazooensis being the most common. The second highest 

frequency of occurrence was for Suillus with 66 specimens of 10 different species and most 

commonly found species was suillus bovinus. Out of 194 species collected, 24 species were 

edible, 20 were poisonous and 2 with medicinal value.  

 

KEYWORD:  

Myco-diversity, wild mushrooms, fungi, germplasm, herbarium, Royal Botanical Garden. 
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ABSTRACT: 

Object: Our group performed a survey of mycotoxins in cereals. Many kinds of Fusarium toxin 

including type A trichothecene, type B trichothecene, zearalenone and enniatin were detected in 

cereal rye. Not only these compounds but also unknow mycotoxins may contaminate cereal rye. In 

this study, to identify mycotoxin-producing fungi and to search candidate compounds which may 

contaminate cereal rye, Fusarium species were isolated from cereal rye and secondly metabolites 

produced by the fungi were analysed.  

Method: Grains of cereal rye were sterilized surface and inoculated on dichloran rose-bengal 

chloramphenicol agar plates, and fungal colonies appeared on the plates were isolated. To identify 

the fungal species of the isolates, the nucleotide sequences of -tubulin and EF-1  genes were 

determined, and the microscopic and microscopic characteristics were observed. The isolated 

Fusarium fungi were cultured in liquid medium and the culture supernatant was analysed by HPLC. 

An unknown metabolite was purified by C18 cartridges and its chemical structure was determined 

by NMR analysis. Isoverrucarol (IVE) in cereal rye was extracted by water. The extract was purified 

by an immunoaffinity column and IVE was quantified by LC-MS/MS.  

Result: A total of 30 strains of Fusarium species were isolated, including 26 strains from a domestic 

rye-sample and 4 strains from an imported one. Two isolates of F. graminearum produced 

deoxynivalenol (0.2-0.5 mg/kg). Nine isolates of F. avenaceum produced enniatin B (12.3-99.4 

mg/kg). Eight isolates of F. sporotrichioides produced T-2 toxin (8.0-194.1 mg/kg). An unknown 

compound produced by F. incarnatum was identified as IVE. To know whether IVE contaminate 

cereal rye, an analytical method to determine IVE in cereal rye was developed. As a result of analysis 

of IVE in 30 rye samples, IVE was detected in 2 samples (3.4 and 5.4 μg/kg).  

Discussion: Mycotoxin producing fungi in cereal rye were identified, and they were considered to 

be the cause of mycotoxin contamination in cereal rye. IVE was identified as a metabolite from 

Fusarium spp. 1), but its occurrence in foods has not been studied at all. We found that IVE was 

produced not only in liquid culture media but also in cereal rye. A detailed toxicological study and 

a survey in various cereals are necessary to perform the health risk assessment of IVE in foods. 
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ABSTRACT: 

Asteraceae is one of the largest flowering plant families that include both economic plants and 

invasive weeds species. Many members are interested in their applications such as secondary 

metabolites production, cosmetic, food, and pharmaceutical industries. Asteraceae is 

herbaceous in a wide variety of habitats, where we still know little about their fungal diversity. 

Few fungal species in ecologically diverse have been described from different Asteraceae 

genera based on morphology and molecular data. Fungi with the potential of shifting 

nutritional modes (from endophytes to pathogens or saprobes and pathogens to saprobes) 

were not widely studied in previous research works. Although many studies had explored the 

diversity, ecology, and biological properties of fungi associated with Asteraceae, the 

integration of molecular data in species identification was not widely used. This presentation 

aims to discuss the importance of studying fungal taxa in Asteraceae, the current status of 

fungal taxa with available molecular sequence data and compare their diversity from previous 

research with our current studies.  
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ABSTRACT: 

Wood decomposer basidiomycetes are the major agents of lignocellulose decomposition in 

dead wood. As their interspecific interaction affects wood decomposition, difference in 

interaction area may alter the magnitude of the effects. This study examines the effects of wood 

surface area on decomposition by interacting basidiomycetes using laboratory incubation 

experiments. Two types of pine wood blocks with equal volume but identical surface area were 

prepared for colonization by one of four basidiomycete strains. The colonized wood blocks 

were then placed on agar media already colonized by the same strain or one of the other 

strains, simulating fungal monoculture and interspecific interactions on wood surface. Results 

demonstrated that the decay rate of wood was larger in wood with larger surface, and wood 

decay was accelerated by the interaction of two fungal species in wood with larger surface but 

not in wood with smaller surface. In contrast, lignin decomposition was influenced by the 

competitor in wood with smaller surface but not in wood with larger surface. These results 

suggest that the observed decay promotion by fungal interspecific interaction might not be 

attributable to the resource partitioning between fungal species but to the accelerated carbon 

demands to compensate competition cost.  
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ABSTRACT: 

Fungal communities associated with the apple phyllosphere, including leaves and branches, were 

examined qualitatively and quantitatively by applying culture-dependent (CD) and culture-

independent (CI) approaches, which can help for a better understanding of their ecology and 

distribution. The culture-dependent used direct observations based on morphology and ITS-

based phylogenetic analysis, a total of 356 and 485 fungal isolates were obtained from apple 

branches and leaves, yielding 26 fungal genera which 19 were commonly detected in both 

organs, accounting for 73.10%. The same set of samples were used for CI approach, Illumina 

sequencing which analyzed ITS sequence data. There were 117 and 81 Amplicon Sequence 

Variants (ASVs) belonged to leaves and branches, respectively. The detected 70 fungal genera 

were yielded, of which 25 fungal genera, accounting for 35.72%, were common in both organs. 

All obtained genera from the CD approach were Ascomycota. Among identified fungi, Alternaria, 

Cladosporium, Epicoccum, Fusarium, Meyerozyma, and Penicillium were higher RA (>5%), which 

were observed in both organs. Two genera exclusively found in branches, including Botrytis and 

Eutypella. There were 5 genera, Chaetomium, Giberella, Monocillium, Orchroconis and Xylaria, 

exclusively observed in leaves. While fungi identified by the CI approach belonged to three phyla, 

Ascomycota, Basidiomycota, and Mucoromycota. Among them, Alternaria, Aureobasidium, 

Symmetrospora, Thermoascus and Vishniacozyma showed higher RA found in both organs. 

There were 12 genera exclusively found in branches, including, Cystobasidium, Coniothyrium, 

Rhizomucor, Radulidium and Amphobotrys. Thirty-three genera exclusively observed in leaves, 

including, Talaromyces, Sebacina, Genolevuria, and Bulleromyces. Comparison of the fungal 

genera identified by the two approaches resulted in an overlap of 10% of the fungal genera. 

While, 20% and 70% were exclusively detected in CD and CI approaches, respectively. In addition, 

some fungi (Aureobasidium, Candida and Vishniacozyma) have been reported to be the potential 

biological control fungi. These findings indicate that the CI approach revealed a greater quantity 

and more incredible richness of fungi inhabiting the apple phyllosphere than the CD approach. 

However, even a metagenomic approach overlooked many fungi. Some of these overlooked 

fungi might grow well on culture media, implying that metagenomics has ignored some common 

microorganisms. Hence, for better resolutions, both approaches are recommended to study the 

fungal community composition in apples, which will significantly impact studies related to 

phyllosphere ecology, and shed light on disease control and management. 
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ABSTRACT: 

Leaf rust caused by Hemileia vastatrix is a devastating fungal disease in coffee plants. In Vietnam, the 

second-largest coffee-producing country, coffee rust has been reported in several planting regions, 

however, the actual occurrence and distribution of the disease have not been investigated. The purposes 

of this study are to investigate the occurrence of the rust disease in main coffee production areas (the 

Southeast, Central Highlands, and Northwest) in Vietnam and to examine the population genetics of the 

causal agent Hemileia vastatrix in these areas. In several plantations in each area, two rows of trees around 

the edges were observed to collect coffee leaves infected by the rust fungus. Photographs of the rust-

infected leaves were also taken and the severity of the coffee leaf rust was estimated after that. After drying 

leaves at room temperature by blotter papers, morphological characterizations and genomic rDNA ITS 

region sequences of the rust fungus were analyzed to confirm pathogenic causing agent. Finally, 

population genetic analyses were conducted to estimate the possible original source(s) and subsequent 

migration pathways of wind-borne and human-aided spores in these areas in Vietnam. In the survey of 

eighty-five plantations in the three areas, the occurrence of rust was confirmed in forty-one plantations. 

In the Central Highlands, the highest Robusta coffee producing area in Vietnam, purebred and other lines 

of Coffea canephora are grown, while a variety of Catimor derivatives are grown in the Arabica coffee-

growing Northwest area. All varieties and lines were expected to exert some degree of resistance to the 

leaf rust. However, our survey revealed high disease incidences (more than 60%) with heavily sporulated 

leaves of Catimor derivatives in the Northwest. Even C. canephora in some abandoned plantations in the 

Central Highland was severely affected by the rust fungus (H. vastatrix). We analyzed 863 − 869 base pairs 

of internal transcribed spacer (ITS) region from eighty-three samples (forty-one sequences from Vietnam, 

two from Thailand, and the remaining forty from American countries), fifty-two haplotypes consisting of 

123 polymorphic sites were detected. Although the analysis of molecular variance (AMOVA) indicates 

significant genetic differentiation in the H. vastatrix populations in Vietnam, there was no clear genetic 

structure with respect to the three geographic areas surveyed. Based on the haplotype network, 

neighborNet analysis, and geographical distribution patterns of the haplotypes, five haplotypes were 

identified as early established, from which most other haplotypes in Vietnam were derived. Pairwise 

genetic distance and the phylogenetic network analyses illustrated that H. vastatrix had expanded from 

the northwest to southern Vietnam. In addition, some scattered individuals on the principal coordinate 

analysis (PCoA) diagram and several separated haplotypes in the phylogenetic networks indicated that H. 

vastatrix has been spreading from other branches in the Central Highlands to southern Vietnam.  
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ABSTRACT: 

Arthroderma is the most diverse genus of dermatophytes, and its natural reservoir is 

considered to be soil enriched by keratin sources. During a study on the diversity of 

dermatophytes in wild small rodents in the Czech Republic, we isolated several members of 

Arthroderma. To explore the diversity and ecological significance of these isolates from rodents 

(n = 29), we characterized the strains genetically (i.e., sequenced ITS, tubb and tef1α), 

morphologically, physiologically, and by conducting mating experiments. We then compared 

the rodent-derived strains to existing ITS sequence data from GenBank and the GlobalFungi 

Database to further investigate biogeography and the association of Arthroderma species with 

different types of environments. In total, eight Arthroderma species were isolated from rodents, 

including four previously described species (A. crocatum, A. cuniculi, A. curreyi, A. quadrifidum) 

and four new species proposed herein, i.e., A. rodenticum, A. simile, A. zoogenum and A. 

psychrophilum. The geographical distribution of these newly described species was not 

restricted to Czech Republic nor rodents. Additional isolates were obtained from bats and other 

mammals, reptiles, and soil from Europe, North America, and Asia. Data mining showed that 

the genus has a diverse ecology, with some lineages occurring relatively frequently in soil, 

whereas others appeared to be more closely associated with live animals, as we observed in A. 

rodenticum. Low numbers of sequence reads ascribed to Arthroderma in soil show that the 

genus is rare in this environment, which supports the hypothesis that Arthroderma spp. are not 

soil generalists but rather strongly associated with animals and keratin debris. This is the first 

study to utilize existing metabarcoding data to assess biogeographical, ecological, and 

diversity patterns in dermatophytes. 
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ABSTRACT: 
Recently in the year 2020, new annotation tool, “FungalTraits” has been developed from FUNGuild and 

FunFun database which has attracted high attention in the scientific community, especially in the field of 

fungal ecology. FungalTraits provides the most commonly occurring lifestyle as primary lifestyle and 

additional relevant lifestyle as secondary lifestyles. Furthermore, FungalTraits introduced other features, 

including “endophytic_interaction_capability”, “plant_pathogenic_capacity”, “decay_substrate”, 

“decay_type”, “aquatic_habitat”, “animal_biotrophic_capacity”, “specific_hosts”, “growth_form”, 

“fruitbody_type”, “hymenium_type”, “ectomycorrhiza_exploration_type”, “ectomycorrhiza_lineage”, 

“primary_photobiont” and “secondary_photobiont”. FUNGuild has been widely used to perform the 

fungal ecological functions in terrestrial and aquatic ecosystems. More than 1770 publications (last 

accessed 20.05.2022) so far have annotated ecological functions using FUNGuild. Due to the large 

number of previous studies using FUNGuild, it is necessary to compare the performance and the 

ecological interpretation providing by the two annotation tools (FUNGuild vs. FungalTraits). Quality and 

quantity of the assignment by FUNGuild and FungalTraits to a fungal internal transcribed spacer (ITS)–

based amplicon sequencing dataset on amplicon sequence variants (ASVs) were addressed. Sequencing 

dataset was derived from leaves and needles of 12 temperate broadleaved and coniferous tree species. 

As result, FungalTraits assigned more functional traits than FunGuild, and especially the coverage of 

saprotrophs, plant pathogens and endophytes was higher while lichenized fungi revealed similar 

findings. On the basis of our findings, the performances of FUNGuild and FungalTraits in assigning 

arbuscular mycorrhizal fungi and ectomycorrhizal fungi are not different. ASVs derived from leaves and 

needles of each tree species were better assigned to all available fungal traits as well as to saprotrophs 

by FungalTraits compared to FUNGuild in particular for broadleaved tree species. Assigned ASV richness 

as well as fungal functional community composition was higher and more diverse after analyses with 

FungalTraits compared to FUNGuild. Moreover, datasets of both databases showed similar effect of 

environmental factors for saprotrophs but for endophytes, unidentical patterns of significant 

corresponding factors were obtained. As conclusion, FungalTraits was superior in assigning a higher 

quantity of ASVs as well as a higher frequency of significant correlations with environmental factors.  
 

KEYWORDS:  

Amplicon sequence variants; endophytes; functional assignment; fungal amplicon sequencing; 

lichenized fungi; plant pathogens; saprotrophs. 
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Saline water irrigation lower date palm (Phoenix dactylifera)  

root-associated fungal diversity and alter compositional patterns 
 

Subha Chandran1, Dinesh Sanka Loganathachetti1, Azra Shamim2, Khaled Masmoudi2, and  
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ABSTRACT: 

The arid ecosystem is characterised by higher temperature and evaporation rate with poor 

water availability. Therefore, the use of saline groundwater for irrigation is rising, which further 

increases soil salinization. Soil salinity is a critical environmental factor affecting the root-

associated and bulk-soil dwelling fungal communities. We investigated the impact of saline 

water irrigation on the date palm (Phoneix dactylifera) root-associated fungal (RAF) 

communities using metabarcoding of the ITS2 gene. Root sand soil samples were collected 

from date farms located in Abu-Dhabi, where saline and non-saline water was the sources of 

irrigation. We found that saline water irrigation alters the fungal community composition and 

driven by electrical conductivity and pH of irrigated water. Of total 411 OTUs, only 16.7% OTUs 

were shared and 25.3% and 57.9% OTUs were strictly found in samples where irrigation source 

was saline and non-saline, respectively. The fungal OTU richness was significantly lower where 

saline water was the source of irrigation compared to non-saline water. Ascomycota was the 

most abundant taxa, and their abundance and occurrence was relatively lower where saline 

water was used as irrigation source. In contrast, proportion of Glomeromycota (arbuscular 

fungi) was relatively higher where saline water was used for the irrigation. Saprotrophic fungal 

taxa (specially Acrocalymma vagum) were more common compared to pathotrophic taxa. The 

most abundant OTUs identified as Fusarium delphinoides, Sordariales sp., Magnapothiopsis 

sp., and Pleosporaceae sp. were completely absent where saline water was the irrigation source 

and contrasting patterns was observed for Coprinopsis sp. Thus, this study strongly 

corroborates that irrigation with saline water alters the date palm RAF community composition 

and specific fungal taxa are selected. 

 

KEYWORDS: 

Arid agroecosystem; date palm (Phoenix dactylifera); desert environment; fungal community; 

irrigation source; soil salinization. 
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Biocrust reawakening: An investigation of dryland biocrust 

metagenomics and exometabolomics changes after water activation 
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ABSTRACT: 

Up to 40% of global terrestrial land surface consists of desert environments (dryland region, 

semi-arid, and arid lands). Desert ecosystems are sparsely covered with vegetation and any 

occurring vascular plants are normally found associated with important microbial communities 

in the plant interspaces called “biological soil crusts (biocrust)”. Moreover, biocrusts play an 

important role in soil stabilization for interspaces between plants. However, we have very 

limited knowledge about how water activation affects biocrust microbial communities and their 

metabolites. As a result, this project aims to explore the composition of microbial (archaea, 

bacteria, and fungi) communities using high throughput amplicon sequencing and capture the 

biocrust exometabolites profiles after biocrust water incubation using metabolomic technique. 

Two dominant crust types of biocrusts including Cyanobacteria lichen crust (CLC) and Light 

algal crust (LAC) were collected. Biocrust metabolites incubation solutions were collected at 5 

different time points (3 minutes, 1 hour, 24 hours, 48 hours, and 96 hours) for metabolites 

profiling. Our results indicated that (i) after water incubation, microbial exometabolites in CLC 

were significantly different from LAC, (ii) similar to exometabolite, microbial composition is 

crust-type specific, so that shared and unique signatures of microorganism were observed for 

each crust type, (iii) water activation and incubation time affect both biocrust microbial 

composition and exometabolites. However, this metabolite profile was different from previous 

reports from Moab, UT suggesting biocrust geographical differentiation. Understanding how 

microbes interact to form crust layers requires detailed accounting of their microbial diversity, 

community structure, and measurable functions. Deep understanding about water activation 

processes will provide insights into biocrust restoration and management in dryland 

ecosystems to prepare for future desertification. 
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Analysis of the human gut mycobiome using culturomics and 

amplicon-based sequencing approaches  
 

Piyapat Rintarhat and Won Hee Jung 

 

Department of Systems Biotechnology, Chung-Ang University, Anseong 17546, Republic of Korea  

 

ABSTRACT: 

The human gut is colonized by diverse microorganisms including bacteria, viruses, protozoa, 

and fungi. Several studies have suggested that the gut fungal microbiome (mycobiome) 

impacts host immunity and the development and progression of human diseases. However, 

most gut microbiome studies have focused exclusively on bacteria and the mycobiome in the 

organ has largely been unexplored. Here, we developed a culturomics platform to isolate 

fungal strains from fecal samples of a cohort of patients with ulcerative colitis (UC) and 

compared them with those of healthy subjects (HT). Moreover, we optimized the methodology 

for amplicon sequencing analysis to compare the fungal community structure between the UC 

and HT subjects. Candida albicans was the most dominantly isolated fungal species from the 

gut of the UC and HT subjects. The gut-isolated C. albicans strains were also compared with 

the same fungal species isolated from the blood at the genotype and phenotype levels to 

obtain details on the characteristics of a possible heterogeneity between the isolates from 

different host niches or/and individuals. Our study emphasizes the importance of the gut 

mycobiome and provides useful information on human mycobiome analysis and a possible 

fungal strain specificity within the human body. 

 

KEYWORDS:  
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Diversity of halophilic fungi in the Kalpitiya lagoon, Sri Lanka 
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ABSTRACT: 
Halophilic fungi are those which are capable of thriving and surviving in environments with 

high salt concentrations, and they are classified as slight, moderate or extreme halophiles 

based on their ability to thrive in different salt concentrations. They are also regarded as salt-

loving microorganisms because of their well-adapted proteins, osmo-regulatory mechanisms, 

and enzymes, which allow them to thrive in a high-saline environment. Under high 

temperatures and pressures, these fungi have the potential to be used in a wide range of 

industrial applications. In this study, soil, sediment and water samples collected in the Kalpitiya 

area of Sri Lanka revealed that each of the halophilic fungi exhibited a significant number of 

fungal diversities. In total, 84 different morphotypes were isolated and identified from water, 

soil and sediment samples. With 44 distinct morphotypes, sediment showed the highest 

diversity of halophilic fungi compared to those isolated from water and soil. Approximately, 33 

and 17 unique morphotypes were isolated from soil and water samples, respectively. Of these 

fungi, only two species were commonly found in all three samples (water, soil, and sediment), 

and the most abundant species was isolated from all sampling sites. 

 

Four species, however, were identified as prevalent in water and sediment, while one was 

identified as a common taxon in water and soil. Another species was found to be common in 

soil and sediment as well.  Shannon's indices for water, soil, and sediment are 2.694, 2.848, and 

3.496, respectively, and Simpson's indices for water, soil, and sediment are 0.950, 0.814, and 

0.923, respectively. This demonstrates that all three types of samples (water, soil, and sediment) 

provide a rich diversity and abundance of fungal taxa, with the highest diversity of halophilic 

fungi found in sediments compared to water and soil areas.  

 

KEYWORDS: 

Halophilic fungal isolates; soil; water; sediment; Shannon’s diversity index; Simpson’s diversity 

index. 
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Geographical distributions of two Fomitiporia fungi in Japan and  

its relation to their temperature characteristics 
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ABSTRACT: 

Two morphologically similar fungi, Fomitiporia torreyae and Fomitiporia punctata, are causal 

fungi of various tree diseases in Japan. Since the macro-morphologies of these fungi are very 

similar, F. torreyae had been confused with F. punctata until recently. Host ranges are not well 

differentiated between these species but their geographical distribution ranges are speculated 

to differ on the basis of the collection locations of their basidiocarps in eastern Asia; Fomitiporia 

torreyae is collected in warm temperate to subtropical areas, whereas F. punctata is collected 

in cool temperate to boreal areas. Therefore, distribution ranges and climatic preferences, 

especially temperature preferences, may differ between these fungi. Clarifying their distribution 

ranges and climatic preferences would contribute to the prediction of disease occurrences and 

the consideration of their controls. The objectives of this study were to estimate the 

geographical distributions of F. torreyae and F. punctata in Japan, and to elucidate the 

determinants of their distribution. Maxent, a species distribution model was used to predict 

the potential distribution areas of the two fungi and examine the importance of temperature 

on these predictions via jackknife analysis. For Maxent analyses, we used latitude and longitude 

data of our and previously published collection sites of these species and climatic data 

provided by the Ministry of Land, Infrastructure, Transport and Tourism, Japan. Moreover, we 

examined their mycelial growth on potato dextrose agar under various temperatures to 

estimate the temperature range for their growth and survival. The predicted potential 

distributions showed that F. torreyae is mainly distributed in warmer areas compared to F. 

punctata. Jackknife analysis indicated the high importance of temperature variables for each 

fungal prediction. The two fungi were usually found at locations within upper or lower 

temperature limits for the growth or survival of each species. These results suggest that 

temperature is a key determinant of their distributions of these fungi. This is the first report to 

predict fungal distribution based on species distribution modelling and evaluation of fungal 

physiological characteristics. This study indicates that the projected global warming will 

influence the future distribution of the two fungal species. 
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ABSTRACT: 

The Le Stegodon Cave is a 4-kilometer cave in Satun UNESCO Global Geopark, Thailand with 

exceptional geological value recognized by UNESCO. The cave can be divided into 5 main zones 

(designated Z1, Z2, Z3, Z4, and Z5 in the research), in which water can flow from the mouth to 

the end of the cave near the sea. To obtain an in-depth understanding of mycobiomes from 

the limestone cave ecosystem, fungal species present in rock samples in the five main zones of 

the cave were investigated by metabarcode sequencing of fungal rRNA-ITS1 gene with Illumina 

NovaSeq 6000 system. Importantly, the community richness of rock mycobiomes increased 

from the cave entrance to the innermost part of the cave that is opened to a thicket of 

mangrove forest. Ascomycota (85.9% OTUs) dominated across the five main zones whereas 

Basidiomycota (22.6% OTUs) was prominently found in closed area zone that is off-limits to 

tourists. The different taxonomic phyla of fungi present in different zones most likely depend 

on different types of limestone in the cave, which implies utilization of different sets of calcium 

signaling genes involved in the calcification process and the deposit of calcium carbonate in 

the cave. Our discovery of high diversity of mycobiomes in the Le Stegodon cave also suggests 

that eukaryotic microorganisms may play crucial roles and functions in shaping up unique 

characteristics of stream environments. 
 

KEYWORDS:  
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Analysis of organic carbon and nitrogen variations on  

fungal-fungal interactions in a cloud forest 
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ABSTRACT: 

Cloud forests harbor a diverse edaphic microfungal diversity affiliated to numerous functional 

guilds. These organisms establish complex interspecific interactions that are influenced by 

abiotic conditions such as water potential and gas regimen. Nevertheless, little is still known 

how the nutrient concentrations modify the types of interactions among isolates from diverse 

functional guilds isolated from a pristine cloud forest. Herein, we evaluated fungal-fungal 

interactions under contrasting organic carbon and nitrogen concentrations. We assessed the 

interactions through paired in vitro bioassays among four microfungal species: Clonostachys 

rosea (phytopathogenic), Diaporthe novem (saprotrophic), Tolypocladium geodes 

(entomopathogenic) and Trichoderma koningii (mycoparasite). The interaction type 

(antagonism, cooperation or neutralism) was determined through the estimation of interaction 

indexes (percent inhibition and the overall antagonism index). Our results showed that fungal 

interactions changed in response to fluctuating concentrations of organic carbon and nitrogen. 

Particularly, antagonism cases increased in nutrient rich media, denoting the importance of 

nutrients for biomass production and development of antagonistic strategies. We conclude 

that the nutrients conditions are relevant for the inhibition of phytopathogenic fungi as 

Clonostachys rosea, and may keep balance within the ecosystem. 
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ABSTRACT: 

Highland ecosystems serve as beautiful nature and good air quality. Local activities and road 

traffic in the areas may cause airborne trace elements that affect biodiversity and human health. 

The main goal of this study was to quantify the concentrations of trace elements in the air of a 

highland ecosystem in Thailand. Samples of the lichen Parmotrema tinctorum from an 

unpolluted area in Khao Yai National Park were transplanted at 8 monitoring sites along the 

road and elevational gradient of ca. 344 to 2,565 meters above sea level, in Doi Inthanon 

National Park, Chiang Mai Province. The lichens were exposed in rainy (low tourist) and dry 

(high tourist) seasons, 90 days each, between July 2021 and February 2022. Concentrations of 

15 elements including Al, As, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb, Sb, Ti, V, and Zn were analyzed 

using inductively coupled plasma mass spectrometry (ICP-MS). The pollution load indices (PLIs) 

of all monitoring sites in the dry season were slightly higher than in the rainy season, indicating 

more contamination by the studied elements. Concentrations of the elements at the control 

site located within a forested area also increased in the dry season ranging from 0% to 67% 

depending on the elements, suggesting natural origin. Based on the different concentrations 

between the rainy and dry seasons we could roughly estimate natural and anthropogenic 

contributions. Higher element contents in the dry season at 4 out of 8 sites were supported by 

natural emission alone, while the remaining sites were supported by 54% to 83%. The PLI values 

suggested that two sites located close to the local market, and a community had moderate 

pollution in the rainy season (1.54 to 1.81) and moderate to high pollution in the dry season 

(1.84 to 2.05). Element concentrations at these two sites were 38% to 46% supported by locally 

anthropogenic emissions. While the other 6 sites having lower road traffic and human activities 

belonged to no or low pollution in both seasons (0.37 to 1.27), and the lowest PLI value was 

observed at the top of the mountain. Among all, Cd, Co, Mn, Mo, and Pb were medium to high 

contamination at most sites. The study was conducted during the pandemic of COVID-19 which 

had much lower tourists and road traffic than normal. The obtained results may be 

underestimated and should be reinvestigated. 

 

KEYWORDS: 

Anthropogenic activity; air quality; Doi Inthanon National Park; pollution load index;  

road traffic. 
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ABSTRACT: 

Insect-pathogenic fungi (IPF) are well known producers of various secondary metabolites with 

biological activity and has great potential for use in agricultural and medicinal applications. 

The objective of the study was to determine the presence of antibacterial activity in the crude 

extracts of Metarhizium spp. and Beauveria spp, which are commonly used in the agricultural 

sector. Antibacterial activity of crude extracts was evaluated according to their zone of 

inhibition against Xanthomonas oryzae pv. oryzae (Xoo) by disc diffusion method. We have 

screened about 400 crude extracts from broth and mycelium at 20 mg/ml. Based on the result 

of screening against Xoo, the largest zone of inhibition was observed in Metarhizium 

ellipsoideum (PB-MY04008), Beauveria cf. asiatica (YB-NHJ06455), Metarhizium ovoidosporum 

(YB-MY02604), and Beauveria gryllotalpidicola (YB-MY10285) with diameter inhibition of 18 

mm, 16 mm, 15 mm and 15 mm, respectively. The results showed that IPF may be rich sources 

in producing bioactive agents with an antibacterial potential.  
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ABSTRACT: 

Present, bioethanol production is taking place around the world for the purpose of preventing global 

warming by reducing carbon dioxide and resource utilization. Among them, ethanol production from 

cellulosic raw materials is particularly significant for application development because it does not 

compete with food and is an environmentally friendly resource cycle. Ethanol production from cellulosic 

feedstock by biological processing has a relatively low facility cost and low environmental impact 

compared to other methods, but the processing time is extended. 

One of the solutions to this problem is the Consolidated Bioprocess (CBP), in which multiple processes 

are linked together and conducted biologically in a single reaction tank. In this study, we examined the 

CBP using wood rotting fungi that can be involved in all the processes required for ethanol production 

from cellulosic feedstocks, including lignin degradation, cellulose saccharification, and fermentation. 

Giant reed (Arundo donax) and bamboo (Phyllostachys edulis) were employed as cellulosic raw materials. 

They have a high growth rate, are inexpensive, and are available in large quantities. Schizophyllum 

commune NBRC4928, which showed high fermentation ability to monosaccharides, was used as a 

fermentable fungus. 

Fermentation tests adding cellulase to support saccharification of polysaccharides in a feedstock were 

conducted. The effects of reducing the particle size of the feedstock on ethanol yield to improve the 

efficiency of enzymatic processing were also examined. 

The flasks containing the liquid medium, feedstocks, and test fungus were closed with a fermentation 

airlock to generate an anaerobic condition and were incubated on a rotary shaker (90 rpm) in the dark 

at 30ºC. The ethanol concentration in the culture supernatant was determined using HPLC every 

specified number of days. The effects of adding 1% cellulase to the culture medium and reducing the 

size of the material particles (0.1 mm or less in diameter) on saccharification improvement were 

examined. 

Ethanol yields without saccharification enhancement were 2.4% and 7.5% for bamboo and giant reed, 

respectively. However, the addition of cellulase improved the percentage to 13.4% in bamboo and 29.8% 

in giant reed. Furthermore, a further improvement to 18.2% and 41.4% were observed for bamboo and 

giant reed, by decreasing the particle size. 

The above results indicated that the studied saccharification promotion method improves ethanol yield 

in CBP using biomass as feedstock. 
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ABSTRACT: 

The tobacco whitefly (Bemisia tabaci) is a major pest of cassava in many countries in Asia. They 

feed on the phloem of infected plants and are vectors for several viral diseases, including 

cassava mosaic virus (CMV). CMV is the causal agent of cassava mosaic disease (CMD) in crops 

such as cassava, resulting in a 80-100% decrease in agricultural productivity and the starch 
content of cassava roots. CMD is endemic in Sa Kaeo and Nakhon Ratchasima provinces in 

Thailand, potentially spread from Cambodia. Therefore, we aimed to investigate an alternative 

for the management of CMD. Thirty entomopathogenic fungal strains were determined for the 

whitefly CMD control in laboratory and greenhouse scales. Our data indicated that topical 

application of Beauveria bassiana BCC 2660 conidial suspension (1×108 conidial/ml), mixed with 

0.1% neem oil and 5% Brevibacterium casei biosurfactant led to 92% and 28% whitefly nymph 

mortality in greenhouse trials, respectively. Our field trials were conducted in two districts, 

Soeng Sang and Khonburi, in Nakhon Ratchasima. In Soeng Sang, B. bassiana-neem oil and B. 

bassiana- B. casei biosurfactant treatments led to 48 and 74% decrease in the nymph 

population respectively. In Nakhon Ratchasima, the two treatments resulted in 26 and 37% 

decrease, respectively. Thus, this entomopathogenic fungus has potential in the management 

of B. tabaci, the vector of devastating CMD. 
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ABSTRACT: 

Impranil DLN is known as polyurethane-based polymers with high application in textile 

industries. The aim of this study was to evaluate the potential of fungal strains to degrade 

impranil DLN. In this study, 34 fungal strains were obtained from obtained from the culture 

collection of Institute of Excellence in Fungal Research, Mae Fah Luang University, Thailand. 

Eleven of these fungal strains were found to be able to grow in association with impranil DLN 

under in vitro conditions in the absence of any other carbon source comparing to those 

obtained by Aspergillus niger. These strains were further tested for their potential to degrade 

impranil DLN in both solid and liquid medium assay. The fungus Embarria clematidis was 

selected as the superior strain capable of degrading impranil DLN. The growing of E. clematidis 

with impranil DLN was further analysed by carbon dioxide evolution test. The quantity of 

carbon dioxide was much higher to 0.85 g/L by E. clematidis in presence of impranil DLN after 

2-week incubation compared to those obtained by A. niger with 0.53 g/L in same condition. 

Esterase, urease and protease assays showed that high amount of esterase and very low 

amount of urease, and no protease activities were detected in the culture supernatant of E. 

clematidis in presence of impranil DLN. These observations indicated that the fungus E. 

clematidis was able to breakdown and consume the impranil DLN. 
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ABSTRACT: 

As an ecotone, sandy beaches exist within a multi-dimensional mesh of environmental 

gradients, shaped by parameters including temperature, humidity, wave action, sand particle 

size and salinity. Under this scenario a narrow group of fungal species, obligate arenicolous 

marine fungi, can proliferate. This ecological assemblage of sand-associated species has 

evolved to cope with dynamic beach conditions, having a cosmopolitan distribution across 

tropical, subtropical and temperate regions. Over the past half-century considerable progress 

in the understanding of obligate arenicolous marine fungal ecology has been achieved, yet a 

comprehensive review was lacking. So, we provide an overview of published works examining 

a broad range of topics involving fungal response to fluctuating intertidal conditions at the 

morphological and genetic level, temporal and spatial ecology, and species variation in 

substrate preference. Also, evidence for osmotic stress tolerance are discussed, highlighting 

species-specific responses in spore germination, growth, and production of mature ascomata 

over a broad range of salinities. The deleterious effect of anthropogenic stressors is revised 

presenting data on richness, abundance, and genetic diversity collected from impacted sites in 

the Gulf of Mexico and the Caribbean Sea. Lastly, we identify knowledge gaps and future 

perspectives that could aid in deciphering arenicolous marine fungal ecological roles and their 

contribution to ecosystem level processes, including topics in cell physiology and 

mycoremediation. These tasks require the implementation of joint, integrative approaches of 

molecular and morphological analyses to push the field forward, while preserving organismal 

knowledge combined with well-developed tools. 
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ABSTRACT: 

Mushrooms have been used both for food and medicine purposes for a long time. There are 

many wild mushrooms that have not been discovered and studies for their utilization. The aim 

of the study was to evaluate the antioxidant activity of three wild mushroom samples- 

Polyporus cf. varius, Polyporus sp. and Boletales - using 99 percent (v/v) ethanol. The 

antioxidant activity was determined by using 1,1-Diphenyl-2-Picrylhydrazyl (DPPH) assay. The 

50% of inhibition values (IC50) ranged from 70.97±0.56 ug/ml to 453.5±5.59 ug/ml. The 

ethanolic extract of Polyporales sp. showed the highest antioxidant activity showed IC50 = 

70.97±0.56 ug/ml, followed by Boletales showed IC50 = 312.2±0.54 ug/ml and Polyporus sp. 

showed IC50 = 453.5±5.59 ug/ml. The present result of Polyporus cf. varius showed 

biopharmaceutical potentiality. Additionally, the identification of the bioactive compounds is 

necessary prior for further study. 
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ABSTRACT: 

Pest contamination and pesticide residues are the major constraints for the exportation of 

sweet basil (Ocimum basilicum).  Here we investigated the effectiveness of integrated pest 

management (IPM) utilizing microbial biocontrol for the management of pests and diseases in 

the crop in a field at Don Tum, Nakhon Pathom. Four microbial pesticides, including Beauveria 

bassiana BCC2660, and Metarhizium sp. BCC4849, Bacillus thuringiensis, and Nucleopolyhedro 

Virus (NPV) were used to control the pest compared with the synthetic insecticide emamectin 

benzoate. Bacillus subtilis and Trichoderma asperellum TBRC4734 were also used to manage 

the plant diseases compared with metalaxyl. The majority of insect pests detected on sweet 

basil were Hemiptera, Lepidoptera and Coleoptera. On the 90th day after treatment, the 

populations of Hemiptera and Coleoptera declined by 18 and 67%, respectively, compared to 

the chemical treatment. On the other hand, the population of natural enemies, including rove 

beetles, Chinese black mirids, and spiders significantly increased by 3-4 folds on the 60th day 

of the treatment. Other natural enemies were also found in the field, and included Odonata 

and Dermaptera. For plant disease control, the severity of downy mildew (Peronospora 

belbahrii) severity decreased to less than 20%, compared to the control. This study 

demonstrates that the biological control agent-driven IPM can be optimized for the effective 

management of pests and diseases of sweet basil Because Thailand is a world-leading exporter 

of sweet basil, this strategy could be adapted for other plantation areas and improve the 

production of sweet basil export from Thailand to the global market.  
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ABSTRACT: 

Mismanaged plastic waste contributes to the pollution of aquatic and terrestrial environments 

due to its rapid accumulation and persistence. Furthermore, biodegradable and non-

biodegradable plastics negatively impact ecosystems and their biodiversity, having as a final 

destination the oceans, particularly the deep sea. Unlike physical and chemical methods, 

microbial degradation, specifically mycodegradation, represents a novel way to treat and 

reduce marine plastic pollution. Marine-derived fungi produce an arsenal of metabolites and 

bioactive molecules that could theoretically enhance plastic decomposition, representing an 

ideal model to explore the mycodegradation of plastic debris in marine systems. In the present 

study, we evaluated the ability of three isolates obtained from deep-sea hydrothermal systems 

in the Gulf of California (Aspergillus terreus, Pleosporales sp., and Eurotiales sp.) to degrade 

and deteriorate three synthetic polyethylene plastics (high density polyethylene, low density 

polyethylene, and linear low-density polyethylene), and a biodegradable bio-based plastic. 

Plastics were tested under two conditions: 1) exposing the materials to ultraviolet radiation, 

and 2) without an abiotic pre-treatment. Changes in the fungal biomass and mass loss of the 

plastic substrates were quantified. Additionally, plastic surfaces were analyzed by scanning 

electron microscopy (SEM). Our results revealed that all tested fungal isolates grew when 

biodegradable and non-biodegradable plastics were added to the culture medium, Eurotiales 

sp. showed the highest growth values in all plastics. The SEM analysis of the plastics surfaces 

confirmed the bio-deterioration of the materials when colonized by fungi, being more evident 

in UV-irradiated plastics. A microscopic analysis of the fungal structures revealed that 

Aspergillus terreus had the ability to form structures of asexual reproduction and extensive 

networks of mycelium, being the only isolate capable of developing an important part of its 

life cycle on inert substrates. Biodegradable biobased and high-density polyethylene plastics 

showed the highest biodegradation and biodeterioration. According to our study, the 

predominant factor in biodegradation corresponds to the type of plastic and the pre-

treatment.  
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ABSTRACT: 

The utilization of wood, a renewable forest resource, is expected to play an important role in 

establishing a decarbonized society. Biorefineries, which utilize wood chemically, require 

technology to degrade the main components of the cell wall selectively and efficiently extract 

the target components, such as cellulose. 
 

Lignin is one of the main components of wood cell walls, accounting for approximately 20-

30%. Generally, biopolymers such as cellulose have a linear structure consisting of a series of 

small molecular units and are relatively easy to degrade by enzymes. 
 

Lignin, however, is a macromolecule formed by the random polymerization of its elements and 

can be degraded by limited microorganisms, one of which is the white rot basidiomycetes. 

Lignin degradation is a major challenge in lignocellulosic biomass utilization. The pulp industry, 

which accounts for about half of the uses of wood, consumes enormous amounts of energy 

and chemicals for lignin degradation, imposing a load on the natural environment. We thought 

it would be possible to reduce the environmental burden by enzymatic degradation of lignin 

by white-rot fungi. Therefore, we aimed to develop a method to improve the enzyme 

production of white-rot fungi. 
 

Bjerkandera adusta Iwa5b, isolated from the environment, is a high-producing strain of 

ligninolytic enzyme. The fungal strain produces about twice as much manganese peroxidase 

(MnP) compared to other strains of B. adusta in our laboratory. However, the MnP production 

by this strain is not stable and may suddenly decrease. 
 

Therefore, we evaluated the ligninolytic enzyme production of the Iwa5b, and other B. adusta 

strains in this study. We attempted to elucidate the mechanism of ligninolytic enzyme 

production in the Iwa5b based on genome information and other data. 
 

We examined six strains, including the Iwa5b, that have been stocked in our laboratory. The 

enzyme activities of MnP and laccase (Lac) were measured spectrophotometrically using 

guaiacol and o-phenylenediamine as substrates, respectively. The relationship between 

incubation time and enzyme production was examined (Fig. 1). 
 

The whole genome of the Iwa5b was sequenced, and now assembly and annotation are 

underway.  
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Fig. 1 Production of MnP and Lac by Bjerkandera adusta Iwa5b. 
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ABSTRACT: 

Tree roots account for 20-30% of the total tree mass and play a role in carbon storage, soil collapse 

prevention, and other functions. These functions are thought to be retained until tree roots are 

completely decomposed. However, the decomposition process and the microbial communities 

involved in root degradation are unknown. Insects and wood-rotting fungi are believed to have a 

major influence on root decomposition below ground, but biological activities are expected to be 

limited in the underground anaerobic environment. In this study, we focused on microorganisms 

and analysed bacterial and fungal communities over time after wood test pieces was buried in forest 

soil.  

 

Wood test pieces was prepared as the 3-cm wide and 25-cm long pieces of split wood with a 

diameter of 6 cm and a length of 25 cm were used as alternative root samples. The wood pieces 

were placed on the ground (0 cm depth) and buried in underground (5-10 cm and 20-30 cm) at 

seven sites in Japan. Six months, one year, two years, and three years after, those were collected. 

The forest vegetation in the test sites consisted of Cryptomeria japonica plantation forest, Abies 

sachalinensis plantation forest, and deciduous broad-leaved forest. The collected samples were 

ground with a hammer mill, and the microbial DNA inside the wood pieces was extracted; ITS 

regions (fungi detection) and 16SrDNA (bacteria) were PCR amplified. The resulting PCR products 

were sequenced using Miseq (illumina).  

 

The genus-level fungal community and the order-level bacterial community structures, which were 

formed in the test wood pieces, differed from the structures of the initial wood and surrounding 

soil. Therefore, it is likely that microorganisms invaded the material in the subsurface environment 

and formed the community structure, which underwent a gradual transition over time. The fungal 

community structures differed significantly with time and were not similar among the test sites. 

Bacterial communities appeared to be more related to forest component species than to 

temperature, amount of precipitation, or other factors. 
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ABSTRACT: 

Arbuscular mycorrhizal fungi (AMF) are a consortium of colonized fungi symbiosis with root of 

host plants to regulate on nutrient supply for overall plant growth and development. In benefit 

of AMF to environment and agricultural cultivation, an arbuscular mycorrhizal encapsulation 

cell (AMEC) had been manufactured with alginate for farmer practical use. However, the AMEC 

regulation on the host plant is still unclear. A maintenance of photosynthetic pigments is most 

fundamental need for plant development. In present study, the regulation of photosynthetic 

pigment traits in the indica rice (Oryza sativa subsp. indica, cv. Luem Pua) using two types of 

the AMEC beads, type I: including Glomus sp. fungi, and type II: including Glomus spp. fungi 

was elucidated. The results demonstrated that the chlorophyll a (Chla), chlorophyll b (Chlb), and 

total chlorophyll (TCh) content in the AMEC I inoculation was exhibited by 13.85, 13.33, 13.29% 

over the control, while those in the AMEC II treated plants were regulated by 2.24, 2.85, and 

3.16% over the control, relatively. Besides, the correlation of the TCh and minimum chlorophyll 

fluorescent parameter (F0) was found. The AMEC I inoculated plants had a significant notice in 

the minimum fluorescent efficiency by lower F0, when the TCh was increased (r=-0.89, p  0.05). 

On the other hand, the F0 in the leaf tissues of inoculated plants was very low in order to 

improve a lower minimum of efficiency chlorophyll fluorescence, especially AMEC I inoculation. 

In summary, the arbuscular mycorrhizal encapsulation cell with the pure fungi in the AMEC I 

may possible to be a chlorophyll content- and chlorophyll fluorescence- encouragement for 

investigation in the “green” plant development to sustainability agricultural sector in the near 

future. 
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ABSTRACT: 

Physiological response in lichens is always used as an early warning sign of environmental stress by air 

pollution. Confounding factors such as climatic conditions (air humidity, temperature) and fertilizing 

effects by some pollutants often lead to difficult interpretation. This study attempted to: (i) clarify the 

influence of climate and air pollution on the physiological processes of lichen transplants, and (ii) observe 

the influence of exposure time on the physiological response of lichens. The lichen Parmotrema 

tinctorum was selected in this study because it was often applied for biomonitoring studies in Thailand 

and other countries. Samples of the lichen from an unpolluted area in Khao Yai National Park were 

transplanted to 4 targeted areas including highland forested, lowland forested, rural, and urban 

(Bangkok) areas. The lichen samples were installed at two points in each area that had similar climatic 

conditions but different air pollution level. The first point was roadside with heavier traffic vehicles (R 

site), while the second point was at least 100 meters away from the road and had lighter traffic vehicles 

(A site). The samples were exposed and collected on days 30, 60, and 90 in the dry season, from 

December 2021 to March 2022. Physiological parameters, including chlorophyll fluorescence (Fv/Fm), 

chlorophyll a, b, a+b contents, and total carotenoids were measured and used for calculating a vitality 

index (VI) at each study site. Adverse effects on the lichen physiology during the 30- and 60-day 

transplantation were unclear. Most R sites had higher VI values than the A sites, especially in the first 

transplantation period. It may be because of fertilizing effects by NOx released by motor vehicles, which 

increased the photosynthetic pigment contents. The effects of air pollution on the lichens were obvious 

after exposure 90 days, the VIs at all R sites were lower than those at the A sites with the difference 

ranging from 14% to 24% depending on the study area. At this exposure time, the vitalities of lichens at 

all R sites decreased about 14% to 47%, while the A sites declined about 21% to 30% compared to the 

lichens at the control site. It may imply that climate alone (suggested by the VIs at A sites) influenced 

the lichen vitalities approximately by 21% to 30%, whereas the air pollution alone (suggested by the VIs 

at R sites) influenced the lichen vitalities approximately by 9% to 17%. The highest effect of air pollution 

on the lichen transplants was observed in the urban area. The VI values of A sites in the rural and urban 

areas were comparable to that in the lowland forested area, indicating no or less influence of air pollution 

at these two sites. This study reconfirms that both climate and air pollution affected the physiological 

processes of lichens, thus, climate should be among the main considering factors in a biomonitoring 

study using physiological response of lichen transplants. We recommend providing a local or second 

control site in an area with similar climatic conditions for clearer and easier interpretation. In addition, 

the exposure time should be taken at least 90 days, but it may depend on the biomonitoring species, 

physiological parameter, season, and air pollution level. 
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ABSTRACT: 

Aspergillus niger and related species (A. tubingensis, etc.) are one of the most medically 

important fungi known to cause food contamination and aspergillosis. On the other hand, they 

are used for industrial processes such as citric acid production, food fermentation, and enzyme 

production. In the citric acid-hyperproducer A. tubingensis WU-2223L, mechanisms underlying 

the citric acid production has been well understood from the viewpoint of the mitochondrial 

organic acid transporters. Thus, disruptants of genes encoding organic acid transporters were 

already generated, and they showed peculiar phenotypes such as growth retardation, but the 

details of their phenotypes have not been examined. In this study, we evaluated these 

disruptants in terms of morphology, stress response, and drug sensitivity, and aimed to clarify 

the relationships between the organic acid transporters and the phenotypes. As an example, 

the disruption of the gene encoding citrate-2-oxoglutarate shuttle resulted in growth 

retardation and induced the MIC value against amphotericin B. Additionally, we also examined 

other stress responses such as high temperature, oxidative stress, osmotic pressure and so on, 

and observed the unique phenotypes in comparison with the wild-type strain. These results 

suggest that mitochondrial organic acid transporters in citric acid hyperproducing Aspergillus 

are involved in growth, stress responses, and drug sensitivities. In summary, this report 

supports the idea that mitochondrial organic acid transport system might contribute to 

physiological characteristics of Aspergilli and provide new insights into medical mycology. 
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ABSTRACT: 

Species of the genus Hermatomyces (Pleosporales) are saprotrophs on wood and litter in the 

tropics. They produce a wide spectrum of antimicrobial compounds, which are variable among 

different species. To investigate a difference in production of secondary metabolites, a total of 

25 Hermatomyces strains in 8 species were cultivated, extracted and their extracts compared 

by testing their minimum inhibitory concentrations and comparing HRMS profile data. The 

extract of one selected strain, H. reticulatus, was separated by preparative HPLC. The chemical 

structure of the separated compounds was determined by nuclear magnetic resonance analysis 

and X-ray crystallography. Two already known spiroketal compounds with antifungal 

properties were identified in the extract. In addition, different antimicrobial agents were 

specifically produced by one species. In future research, we would like to focus on identification 

of these antimicrobials. 
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Preliminary studies on siderophores production and  

phosphate solubilization of some insect fungi 
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ABSTRACT: 

To study the potential of insect fungi for plant growth promoting agents in agriculture, ten 

isolates of insect fungi were tested for their abilities to produce siderophores and solubilize 

phosphate. The presence of siderophores was primarily monitored by the appearance of clear 

zone in a universal chrome azurol S (CAS)-agar plate. All insect fungi isolates were screened 

for their efficiency in phostphate solubilizing on Pikovskaya’s medium. Seven isolates of insect 

fungi tested were CAS-positive for siderophore production. None of isolate solubilized 

phosphate. In this study, Moellleriella raciborskii, Polycephalomyces cf. nipponicus and 

Polycephalomyces sp. produced wide clear zone on CAS plate of > 20 mm. as potential plant 

growth promoting agent for further study.  
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ABSTRACT: 

Fungal-bacterial interactions are a fundamental element in modeling community structure and 

dynamics. These microbial groups create niches for other organisms and make nutrients available 

through the synergistic degradation of organic compounds. Interaction mechanisms involve changes 

in the primary metabolism, and the production of secondary metabolites such as antibiotics, toxins, 

or enzymes that can be beneficial or detrimental to the interacting organisms. In deep-sea 

hydrothermal vents, fungi and heterotrophic bacteria are responsible for allocating nutrients and 

organic matter between different trophic levels. Nevertheless, the genetic-basis of fungal-bacterial 

interactions in hydrothermal vents are poorly understood. Therefore, the aim of this work was to 

analyze expression profiles associated with cross-kingdom interaction bioassays among fungal and 

bacteria isolates obtained from deep-sea hydrothermal vents. In order to accomplish this objective, 

two filamentous fungi (Aspergillaceae sp. and Eurotiales sp.) and one heterotrophic bacterium 

(Bacillus sp.) were selected for the in vitro interaction bioassays. A comparative transcriptomic 

approach was conducted between monocultures and co-cultures bioassays in order to uncover the 

significant differentially expressed transcripts during interaction. Our results revealed a specific 

response from each organism during interaction corresponding with the up-regulation of the 

biosynthesis of several secondary metabolites including antibiotics and fungicides. These results 

unveiled a fierce ecological competition between these two kingdoms, characterized by the 

upregulation of transcripts linked with stress induced response, such as osmoprotectans, 

detoxification metabolisms, and in the case of Bacillus sp., spore formation. The overregulation of the 

huge arsenal of antimicrobial compounds exposed that in deep-sea vents competition and predation 

may be the ecological forces shaping the heterotrophic community. Also, the broad quantity of genes 

encoding enzymes, antibiotics and toxins confirms the biotechnological potential of these deep-sea 

isolates. In conclusion, our data highlighted the relevance of metabolic interactions between fungi 

and bacteria and their ecological implications in the dynamic of the microbial community in extreme 

oligotrophic ecosystems, like deep-sea hydrothermal vents.  
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Neurospora crassa 
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ABSTRACT: 

Calcineurin responsive zinc finger-1 (CRZ-1) is a transcription factor containing C2H2 zinc finger 

DNA-binding domain. The crz-1 gene is essential for the viability of Neurospora crassa. 

Therefore, we generated crz-1 mutants using the repeat induced point (RIP) mutation. We 

isolated four crz-1RIP mutants that exhibited slow growing phenotype, fertility defects, defect 

in hyphal branching, and sensitivity to various stress conditions. Sequencing of crz-1 gene 

showed that mutations are localized over important domains of CRZ-1 listed as calcineurin 

binding domain, SRR domain, zinc finger domain, and NES/NLS domains. These mutations 

resulted in the non-functional or truncated CRZ-1 protein synthesis. Therefore, our study helps 

in the identification of critical amino acids, vital for crz-1 functioning in fungi for cell 

functioning. 

 

KEYWORDS: 

Calcineurin responsive zinc finger-1; calcium signaling; developmental defects;  
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Fungal contamination: A challenge for mushroom cultivation 
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ABSTRACT: 

Fungal contaminants are a major threat for mushroom cultivation worldwide. These 

contaminations may occur at different stages of cultivation, notably after inoculation of 

mushroom spawn until the harvesting of mature fruiting bodies. Fungal contaminations can 

cause growth retardation, deformation or decomposition of mushrooms. This results huge 

quality and quantity losses in mushroom production. Therefore, accurate identification of the 

fungal contaminants is important for disease management strategies in the mushroom 

industry. Cladobotryum spp. causing cobweb, Hypomyces perniciosus causing wet bubble, 

Lecanicillium fungicola causing dry bubble and Trichoderma spp. causing green mold have 

been identified as the major fungal threats ensuing economic losses in mushroom cultivations. 

In addition, Aspergillus spp., Chaetomium spp., Coprinus spp., Mucor spp., Penicillium spp., 

Scytalidium spp. and many more fungal contaminants have been identified. Herein, during an 

investigation of fungal species associated with mushroom cultivation in northern Thailand, 

Aspergillus quadrilineatus and Daldinia eschscholtzii were identified as fungal contaminants. 

Based on multi-locus phylogeny of combined internal transcribed spacer (ITS), partial beta-

tubulin (tub2), calmodulin (cam), DNA directed RNA polymerase II (rpb2) sequence data and 

morphology, Aspergillus quadrilineatus was revealed as a fungal contaminant on fruiting 

bodies of Phlebopus spongiosus grown in soil. Based on multi-locus phylogenies of combined 

partial 28s large subunit (lsu), ITS, rpb2, tub2 sequence data and morphology, Daldinia 

eschscholtzii was revealed as a fungal contaminant on oyster mushroom growing substrate. 

 

KEYWORDS: 

Fruiting body contamination; growing mushrooms; phylogeny; substrate contamination; 

taxonomy. 
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ABSTRACT: 

Dothiorella was introduced with D. pyrenophora as the type species. Dothiorella species occur 

in a wide range of plants as endophytes, saprobes and pathogens. This genus is characterized 

by pigmented, 1-septate ascospores in sexual morph, conidia becoming brown and 1-septate 

while they are still attached to the conidiogenous cells in the asexual morph. Currently, 395 

records are available for Dothiorella in the Index Fungorum, among which 36 species have 

molecular data. In the current study, saprobic Dothiorella isolates were obtained from different 

hosts in different countries, i.e., Albizia lebbeck in Thailand, Humulus lupulus and Morus sp. in 

Italy. These species were recognized with morphological examinations coupled with 

phylogenetic analyses. Multigene phylogenetic analyses were performed based on maximum 

likelihood and Bayesian inference analyses using ITS, LSU, tef1-α and β-tub genes. Dothiorella 

albiziae sp. nov. and two new host records of D. sarmentorum and D. viticola are introduced. 

Dothiorella albiziae sp. nov. is accommodated in Dothiorella and formed a separate lineage 

sister to D. thailandica based on phylogenetic analyses. Dothiorella albiziae differs from D. 

thailandica with its conidial characters. In D. albiziae, conidia are characterized by oblong to 

ovoid, straight conidia, not constricted at the septa with a rough surface and equal-sized upper 

and lower cells. With the morpho-molecular evidence, we established D. albiziae as a new 

species in Dothiorella. Dothiorella sarmentorum and D. viticola are recorded on dead aerial 

branches of Humulus lupulus and Morus sp., respectively, for the first time in Italy. Our study 

has contributed to expanding the taxonomic framework of Dothiorella by introducing these 

species.  
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ABSTRACT: 

Doi Inthanon located in Chiang Mai, Thailand, is a national park with a mountainous landscape 

and highly diverse fauna and flora, which provide tremendous natural resources for 

establishing fungal communities. Fungal communities in Doi Inthanon National Park have been 

explored mostly on Basidiomycota, few on Ascomycota, but none reported on discomycetes. 

Discomycetes is an artificial fungal group referred to apothecia bearing-fungal species, mostly 

comprised of saprobes, some pathogens, endophytes and symbionts. This study aims to 

explore the taxonomy and phylogeny of discomycetes in Doi Inthanon National park, Thailand. 

Five terrestrial and four waterfall sites were explored in October 2021 for discomycetous 

specimens. The macro- and micromorphologies were observed and described. Fungal DNAs 

were extracted, sequenced and analyzed. Based on single gene analyses using ITS, we identified 

most of discomycetes specimens in Doi Inthanon belong to Leotiomycetes (Cenangiaceae: 

Chlorencoelia; Chlorociboriaceae: Chlorociboria; Gelatinodiscaceae: Ascocoryne; Helotiaceae: 

Crocicreas, Dicephalospora, Hymenoscyphus; Lachnaceae: Dasyscyphella, Erioscyphella, 

Lachnellula, Lachnum; Pezizellaceae: Calycina and Rutstroemiaceae: Lambertella). Some are 

belong to Pezizomycetes (Helvellaceae: Helvella and Pyrenomataceae: Scutellinia); 

Lecanoromycetes (Physciaceae: Heterodermia) and Orbiliomycetes (Orbiliaceae: Orbilia). 

Multigene analysis of ITS and LSU revealed that Calycina montana comb. nov, Chlorencoelia 

torta, Dicephalospora albolutea and Hymenoscyphus fructogenus documented as new 

geographical records. More revelations of geographical records and novel discomycetous taxa 

are expected following more detailed analyses on morphology and phylogeny. 
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ABSTRACT: 

Approximately 2300 species of lichenicolous fungi have been described on lichens globally. They 

can interact with their lichen hosts as saprophytes, parasites and commensalistic parasymbionts. 

About 150 lichenicolous fungi have been reported from Japan to date. However, there has been 

little research on this group, and therefore many undiscovered species remain to be described. 

During the course of our research on the diversity of lichenicolous fungi in Japan, a Cylindromonium 

sp. was found for the first time in Asia. The purpose of this study is therefore to describe the 

morphological, physiological, and ecological features of this new species.  

Specimens of a Cylindromonium sp. growing on the lichen host Dirinaria applanata were found on 

tree bark collected in Tsukuba, Ibaraki Pref., Japan. The lichenicolous fungus was identified based 

on morphological characteristics and DNA sequences of the Internal transcribed spacer (ITS) region. 

Living cultures of the lichenicolous fungus was obtained by isolating conidia from the collected 

specimens. Isolates were cultured on 1% malt extract agar (MEA). To compare Cylindromonium sp. 

with known species, Cylindromonium lichenicola strains (CBS 188.70 and CBS 415.70A) were also 

examined. To investigate the physiological and ecological characteristics, an inoculation experiment 

was conducted. Non-infected D. applanata, the host lichen of Cylindromonium sp., were collected 

and cleaned by ultrasonic cleaner with 0.005% Aerosol® OT (a surface-active agent). Isolates of the 

Cylindromonium sp. were inoculated onto D. applanata and kept in Petri dishes at room 

temperature.  

In the inoculation experiment, the Cylindromonium sp. colonized on the host lichen D. applanata, 

and both conidial masses and perithecia developed, while only conidial masses developed on 

various culture media. Perithecia were spherical, and orange in colour. Asci were unitunicate, giving 

rise to eight ellipsoid, 1-septate, smooth ascospores. Furthermore, molecular phylogenetic analyses 

suggest this to be a new species, which is morphologically different from C. lichenicola, the most 

closely related species in morphology and DNA phylogeny. 

Results indicate that host lichens are required as a suitable substrate to form the sexual morph of 

lichenicolous Cylindromonium sp. Only a few inoculation experiments of lichenicolous fungi have 

been reported thus far. Further research is required to elucidate the biodiversity, physiological and 

ecological characteristics of lichenicolous fungi in Japan.  

 

KEYWORDS: 

Culture; biodiversity; inoculation; lichen; lichenicolous fungi; phylogeny. 

 

 

AMC2021 organizing committee does not any editing, the author is fully responsible for the contents and language. 



 

AMC2021 | Asian Mycology in the 21st Century: The New Generation 

229 Asian Mycological Congress 2021 

PT3 – 05 

 

Diversity of mushrooms at Khaobantad Wildlife Sanctuary, 

Phatthalung province 
 

Baramee Sakolrak1,*, Piyangkun Lueangjaroenkit2, Pannida Khunnamwong2,3, Nootcharee Doungsin1, 

Phanin Sintawarak1, Winanda Himaman1, Panrada Jangsantear1, Umpava Pinruan4, Prasert 

Srikittikulchai5, Sarunyou Wongkanoun5, Bamrungrat Ploydam6 and Janet Jennifer Luangsa-ard4 

 
1Forest and Plant Conservation Research Office, Department of National Parks, Wildlife and Plant Conservation, 

  Bangkok, 10900, Thailand 
2Department of Microbiology, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand 
3Biodiversity Center, Kasetsart University (BDCKU), Bangkok 10900, Thailand 

4National Center for Genetic Engineering and Biotechnology (BIOTEC), NSTDA, Thailand Science Park,  

 Pathum Thani 12120, Thailand 

5National Biobank of Thailand (NBT), NSTDA, Thailand Science Park, Pathum Thani 12120, Thailand  
6Protected Area Regional Office (Songkhla), Department of National Parks, Wildlife and Plant Conservation, 

  Songkhla 90000, Thailand 

 
*Corresponding author, e-mail: sakolrak.b@gmail.com 

 

ABSTRACT: 

Khaobantad Wildlife Sanctuary is one of the important wildlife sanctuaries in Southern 

Thailand. Most of the area is in Phatthalung Province. In the past, a large number of plant and 

animal diversity have been explored, with the exception of microorganisms, especially 

mushrooms. The diversity of mushrooms was collected during February 5th - 13th, 2021 by 

surveying the mushrooms along the natural trails in evergreen forests. A total of 104 samples 

were classified into 72 species in Ascomycota and Basidiomycota phyla based on their 

morphological characteristics. They were classified into species level (23 species), generic level 

(32 species) and unidentified (17 species). All of them were divided into three groups according 

to their ecological roles in the forest ecosystem, namely, saprophytic mushrooms 67 species 

(93 %), ectomycorrhizal mushrooms 4 species (6 %), both plant parasitic and saprophytic 

mushroom 1 species (1 %). The edibility of these mushrooms were inedible (41 species, 57 %), 

edible (2 species, 3 %), and unknown edibility (26 species, 36 %). Three medicinal mushroom 

species were recorded in this study as Ganoderma applanatum (Pers.) Pat., Pycnoporus 

sanguineus (L.) Murrill and Schizophyllum commune Fr..  

 

In this survey, potentially new genus of mushroom in the subfamily Leccinoideae, family 

Boletaceae were discovered. Morphological characteristics of this mushroom including shape 

of fruiting body and spore ornamentation were closed to Octaviania. However, the 

phylogenetic analyses can be separated this mushroom from the neighboring genera in 

subfamily Laccinoideae. Remark that the odor of this mushroom was unique as Thai-melon or 

taēng thai fruit. Furthermore, we would like to confirm some molecular analyses and will be 

published soon. 

 

KEYWORDS:  

Mushrooms species list; ecological roles; edibility; new genus; Khaobantad Wildlife Sanctuary. 

 
AMC2021 organizing committee does not any editing, the author is fully responsible for the contents and language. 



  

 Asian Mycological Congress 2021 

230 AMC2021 | Asian Mycology in the 21st Century: The New Generation 

PT3 – 06 

 

Preliminary survey of mushrooms in Huay Tak Teak Biosphere 

Reserve, Lampang province, Thailand 
 

Chanjira Ayawong1,2,*, Baramee Sakolrak1, Panrada Jangsantear1, Winanda Himaman1, and  

Phanin  Sintawarak1 

 
1Forest and Plant Conservation Research Office, Department of National Parks, Wildlife and Plant Conservation,   

 61 Phaholyothin Road, Ladyao, Chatuchak, Bangkok 10900, Thailand 
2The 1st Conservation Forest Research Center, 171 M.6, Ban Huad subdistrict, Ngao district, Lampang 52110, Thailand  
 
*Corresponding author, e-mail: chanjira29@gmail.com 

 

ABSTRACT: 

This study is a preliminary survey of mushrooms in Huay Tak Teak Biosphere reserve, the area 

of biodiversity located in in Ngao district, Lampang province, Thailand. There are plenty of 

valuable forest products for local people and many natural resources such as plants, insects, 

and microorganisms particularly natural mushroom. Edible mushroom are investigated every 

year for local people who living along the jungle. The mushroom collections were carried out 

during May 2020 to Nov. 2021.  Mushroom classification in this study based on morphological 

characteristics. Edibility information of mushroom was investigating from local markets. Almost 

of them were collected from dipterocarp and deciduous forest. More than 200 samples of the 

mushrooms identification resulted as 2 classes, 15 orders, 36 families, 117 species. The samples 

were identified to genera as 100 samples and 3 samples were unidentified. These mushrooms 

were also act as ecological roles such as ectomycorrhizal mushroom, decomposer, plant 

parasitic and saprophytic fungi and termite mushroom.  
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ABSTRACT:  
Neocamarosporium species have a close relationship with halophytes which is commonly 

found in the area with high salinity waters such as marine, salt marsh and saline habitats. They 

are halotolerant in most cases. In this study, a Neocamarosporium new species isolated from 

the salt marsh area in Hayling Island is introduced based on morphology, phylogenetic analysis 

and pairwise homoplasy index test.  Combined sequence data of ITS, LSU, SSU and tef1 coupled 

with morphology showed this species to be a new species. 
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ABSTRACT: 

Phyllosticta (Phyllostictaceae) is a coelomycetous phytopathogen known to cause diseases on 

a myriad of hosts. Diseases primarily include leaf and fruit spots that affect economically 

important plants. Such an example is Phyllosticta citricarpa that causes citrus black spot. Some 

Phyllosticta species also exhibit endophytic and saprobic lifestyles on certain hosts. Historically, 

species recognition was based collectively on morphology, culture characteristic as well as host 

association. Given that members of this genus are cryptic, it is challenging to depict 

taxonomically relevant characters. Multi-locus phylogenetic analyses comprising complexes 

can be used to broadly describe this genus. Despite the several taxonomic revisions and 

enumerations of species, there is still considerable confusion when identifying these taxa. 

Herein, two Phyllosticta species have been isolated and described from Thailand. Phylogenetic 

analyses based on the concatenated sequence data of ITS, LSU, ACT, GAPDH, RPB2 and Tef-1α 

loci coupled with morphological features support that our isolates might potentially be a new 

species and a new host record respectively. Furthermore, we evaluated the phylogenetic 

significance of certain molecular markers for species delineation. 
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ABSTRACT: 

Yunnan, which is known to be a biodiversity hotspot, maintains an extremely high diversity of 

microfungi. During the last few decades, microfungi occurring on different substrates have 

been published and reclassified in the Yunnan region, with many species novel to science being 

described. However, basic information on the fungi, such as taxonomic diversity, molecular 

phylogeny, ecological roles, biogeographic distributions, is still lacking throughout Yunnan 

Province. Despite their importance and value, no concerted effort has been made to map the 

distribution of these microfungal groups, and no past work has successfully investigated the 

impacts of biophysical variables on the latter’s distribution in the Yunnan Province. Thus, these 

issues were addressed in the present study. By combining broad scale fungal sampling with 

land cover maps, we aimed to show how the distribution of these fungal groups correlates with 

environmental factors. A combination of microscopy and DNA based sequencing methods 

were used to categorize the microfungal groups in each plot, allowing us to correlate 

microfungal communities with land use types and vegetation cover. In total, ~5000 specimens 

were examined and 903 ascomycetous species were found from the province. The highest 

species number was found in Dothideomycetes (58.4%), followed by Sordariomycetes (38.1%), 

Leotiomycetes (1.8%), Lecanoromycetes (0.9%), Eurotiomycetes (0.7%), Arthoniomycetes 

(0.1%) and Orbiliomycetes (0.1%). Numerous taxonomic novelties were also identified, 

indicating that Yunnan Province has not yet been thoroughly studied and is an open field for 

new microfungal discoveries. This study is of significant importance for the systematic as well 

as in-depth understanding of microfungal diversity and their biogeography in the Yunnan 

Province. The combined application of landscape management, agriculture, conservation and 

biodiversity equip this work with a high potential to make a major impact in the province and 

elsewhere. 
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ABSTRACT: 

Fungi significantly impact ocean´s biogeochemical cycles acting mainly as decomposers and 

pathogens. However, fungal functional roles in deep hydrothermal vents remains poorly 

explored. Here, we studied the functional role of fourteen fungal isolates obtained from three 

deep-sea vent systems in the southern Gulf of California, Mexico: Pescadero Basin, Pescadero 

Transform Fault, and Alarcón Rise. Fungi were grown in a sediment extract culture media and 

analyzed for their isotopic signatures of carbon (δ13C), nitrogen (δ15N), and sulfur (δ34S). Isotopic 

ratios of the sediments were also measured to examine the fungal fractionation patterns. 

Fungal isolates had δ13C values between -17 and -11.1‰, suggesting that 57% of the tested 

isolates rely on mixed carbon sources fixed by the Calvin-Benson-Bassham (CBB) and the 

reductive Tricarboxylic Acid (rTCA) cycles, while 43% rely exclusively on carbon rTCA derived. 

Variations in the δ15N from 4.4 to 8.4‰ suggest fungal dependence on both local and external 

nitrogen sources, and their metabolic versatility of using a wide diversity of nitrogen 

compounds. The assimilation of chemosynthetic food sources and mixing of epipelagic 

photosynthetic inputs in Aspergillaceae sp. 3, Eurotiales sp., and Eurotiomycetidae sp. were 

inferred from the δ34S values (6 to 12.1‰). Our data revealed that fungi are presumably primary 

consumers below major invertebrates. Nonetheless, their δ13C and δ15N values overlap with 

those of primary and secondary macrofaunal consumers implying the assimilation of bacterial 

biomass, invertebrate necromass, and their functioning as parasites. The fungal isolates had 

more enriched δ13C values than their substrate but depleted δ15N and δ34S. These results reveal 

higher carbon fractionation patterns than pelagic fungi (>5‰) and negative nitrogen and 

sulfur fractionation in vent fungi. The fungal isotopic composition provides insights into the 

unexplored trophic versatility of these organisms in extreme ecosystems, highlighting the 

importance of studying their metabolic pathways and fractionation patterns.  
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ABSTRACT: 

The fascinating systematics of Sordariomycetes which has been unfolding since years, 

continues to evolve. The transition from the period of classifying taxa based only on 

morphology to an era which now uses a morpho-molecular approach has given rise to valuable 

findings. Accordingly, in an ongoing study of Sordariomycetes, taxonomic novelties and new 

records, as well as amendments are reported. Coronophorales now accommodates seven 

families, including Parasympodiellaceae. The incertae sedis taxon, Arthrocristula, is 

synonymized under Parasympodiella, with its type, Arthrocristula hyphenata, recombined as 

Parasympodiella hyphenata comb. nov. Yuxiensis is introduced as a new genus in 

Scortechiniaceae. In addition, Discosia ravennica, a novel saprobic species on Pyrus sp. and 

Sporocadus rosigena, a new host record on Quercus ilex from Italy are revealed. DNA sequence 

data are reported for the first time for the biotrophic taxon Polystigma fulvum. The 

nomenclatural error vis-à-vis the homonym Diaporthe dorycnii Dissan., Camporesi & K.D. Hyde 

is corrected, with Diaporthe forlicesenica nom. nov. proposed and simultaneously a description 

for its sexual morph is provided. All in all, Sordariomycetes, with its remarkable variability, 

plasticity and diversity, presents an inspiring challenge which mycologists aspire to undertake 

with aim of moving towards a natural classification of the class. 
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ABSTRACT: 

Fungi represent a highly diverse taxonomic group in soil, among which Sordariomycetes taxa 

represent one of the most abundant. Due to the edaphic and climatic factors boosting the 

microbial activities, forest soils harbor heterogeneous taxa, which mediate the soil ecosystem 

functioning. Nevertheless, the soil fungal diversity is poorly explored, especially using culture-

based methods, which are crucial for taxonomic studies and biotechnological applications. 

Thus, it is worth considerable attention to explore and identify soil fungal diversity using 

culture-based approaches. This study aimed to isolate and determine the taxonomic placement 

of Sordariomycetes from forest soils in Thailand. Samples were collected in 2019 in Chiang Rai 

and Krabi Provinces, and the obtained isolates were characterized using morphological and 

multi-locus phylogenetic analyses. The combined morpho molecular analyses of the isolates 

identified as Beltraniella fertilis, Cordana terrestris, Chloridium gonytrichii, Kionochaeta 

microspora, Pochonia chlamydosporia, and Stachybotrys subcylindrospora. Each isolate 

clustered with high bootstrap support in the phylogenetic analyses. This study adds six new 

records of Sordariomycetes from forest soil in Thailand belonging to the families Beltraniaceae, 

Chaetosphaeriaceae, Clavicipitaceae, and Cordanaceae, based on morphological and 

molecular phylogenetic analysis.  
 

KEYWORDS: 

Culture-based methods; new records; soil fungi; Sordariomycetes. 

 

 

 

 

 

 

 

 

 

 

AMC2021 organizing committee does not any editing, the author is fully responsible for the contents and language. 



 

AMC2021 | Asian Mycology in the 21st Century: The New Generation 

237 Asian Mycological Congress 2021 

PT3 – 13 

 

A novel species of Oidiodendron and a new record of  
Oidiodendron maius from Indonesia  
 

Indriati Ramadhani1,2,*, Izumi Okane3, Toga P Napitupulu4, Iman Hidayat1, Citra A Prameswari6,  

I Made Sudiana4, Atit Kanti1, and Masaru Kobayashi5 
 

1Research Center for Biosystematics and Evolution, Research Organization for Life Sciences and Environment,  

 National Research and Innovation Agency (BRIN), Cibinong 16911, Indonesia 
2Degree program of Life and Earth Sciences, Graduate School of Science and Technology, University of Tsukuba,  

 Tsukuba, Ibaraki 305‒8572, Japan  
3Faculty of Life and Environmental Sciences, University of Tsukuba, Tsukuba, Ibaraki 305‒8572, Japan 
4Research Center for Applied Microbiology, Research Organization for Life Sciences and Environment,  

 National Research and Innovation Agency (BRIN), Cibinong 16911, Indonesia 

5Division of Applied Life Sciences, Graduate School of Agriculture, Kyoto University, Kyoto 606‒8502, Japan 
6Department of Agriculture, Faculty of Agriculture, Brawijaya University, Malang 65145, Indonesia  

  
*Corresponding author, e-mail: s2136026@s.tsukuba.ac.jp 

 

ABSTRACT: 

Oidiodendron (Myxotrichaceae, Helotiales) has been reported to form ericoid mycorrhiza, 

ectomycorrhiza, and saprobes. In the course of studies on the biodiversity of mycorrhizal fungi 

of Pinus merkusii in Indonesia, several Oidiodendron fungi were isolated. This study aims to 

clarify taxonomy of two Oidiodendron species. We conducted the phylogenetic analyses based 

on the internal transcribed spacer (ITS) rDNA sequence and morphological examination. 

Phosphate solubilization ability and indole-3-acetic acid (IAA) production were also assayed. 

An Oidiodendron fungus from Indonesia has melanized conidiophores, long type of 

conidiophores, and absence of chlamydospores. Those morphological characteristics of this 

fungus have not been found in other species of the genus. Furthermore, these specific 

morphological characteristics support the result of phylogenetic analysis showing this species 

distinguished from other Oidiodendron species. Another fungus identified as Oidiodendron 

maius is a new record from Indonesia. This study revealed that these two species of this genus 

could form ectomycorrhiza with Pinus merkusii as its host. Phosphate solubilization ability and 

indole-3-acetic acid (IAA) production analyses showed that both fungi are able to solubilize 

insoluble phosphorus and produce IAA, but Oidiodendron maius has higher abilities than the 

newly found Oidiodendron.  
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ABSTRACT: 

Invertebrate pathogenic fungi (IPF) are the least explored fungal groups in the Philippines in 

terms of biodiversity and its potential in biocontrol. A total of 120 IPF samples belonging to 10 

genera (Akanthomyces spp., Aschersonia spp., Conoideocrella spp., Cordyceps spp., Gibellula 

spp., Hevansia spp., Helicocollum spp., Ophiocordyceps cf. pseudolloydii, Ophiocordyceps cf. 

sessilis, Sporothrix-like spp., and Verticillium cf. pseudohemipterigenum) were collected from 

Hinabaan and Balinarin Falls in the Municipality of Guinyangan, Quezon Province, and an 

organic farm in Lopez City, Quezon Province. The diversity of IPFs reported in this study was 

associated with moths, spiders, hoppers, scale insects, and ant hosts. Initial collections were 

identified using gross morphological observation. This is the first study that explored the 

diversity of IPFs in the province of Quezon, Philippines. The results of this study suggest the 

rich diversity of IPFs in the region and their prospects in biocontrol and other applications.   
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ABSTRACT: 

The genus Byssoloma is characterized by the woolly apothecial margin, the Byssoloma-type tubular structure 

in ascus, and the trebouxioid photobiont. Among 59 species in the genus, B. subdiscordans is known as one 

of the most widely distributed species with large variations on its morphology and the habitats. 

Morphological variations are observed in e.g. the apothecial disc colour and the prothallus. While most 

species of Byssoloma are foliicolous, B. subdiscordans grows on various substrates such as rocks, living leaves, 

and barks. In addition, chemical compounds are generally considered to be of taxonomic value for lichen 

taxonomy, but they have not been well examined for this species except in some cases. Although lichenized 

fungi have certain range of photobiont selectivity depending on species to higher taxonomic groups, almost 

no species has been identified about photobionts in Byssoloma except only one report of Jaagichlorella 

(formerly Heveochlorella) for B. discordans. In this study, we examined B. subdiscordans from the 

morphological, chemical, and ecological points of view based on the Japanese material, and evaluated using 

molecular phylogenetic analyses. Thirty-three specimens that were morphologically identified as B. 

subdiscordans collected from five prefectures in Japan were used. Lichen compounds were examined by 

high-performance thin layer chromatography (HPTLC) with solvents A, B’, C and microcrystal test (MCT) with 

GE reagent. Phylogenetic analyses were performed using three loci (nuITS, nuLSU and mtSSU) for mycobiont 

and one locus (rbcL) for photobiont. As the results, at least five morphotypes were recognized according to 

the following traits: blackish and conspicuous, or inconspicuous prothallus, loosely or compactly developed 

woolly apothecial margin, pure black or greyish black disc, and convex or concave disc. Six different 

chemotypes on the chemical profile were detected by HPTLC. Chemotype 1: lobaric acid (Lob), norstictic acid 

(Nor), unidentified substance 1 (US1, probably 3-O-methylasemone), and US2; chemotype 2: similar to 

chemotype 1 but with US4 instead of US1; chemotype 3: Lob, US1, US2, US5, and US6; chemotype 4: similar 

to chemotype 1 but lacking Nor; chemotype 5: US1, US2 and US7; chemotype 6: similar to chemotype 5 but 

lacking US7. Lobaric acid, a depsidone, is first reported for the genus Byssoloma. Four distinct clades of 

photobionts were recognized in the molecular phylogenetic tree: three clades for Jaagichlorella (clades A, B 

and C) and one clade for Coccomyxa sp. Among these morphological, chemical and ecological traits, each 

clade in the molecular phylogenetic tree showed strong relationship with chemical profile. Morphological 

traits were also moderately related with each clade. However, each clade was not related with photobiont 

clades and habitat differences. In addition, three different chemotypes (chemotypes 1, 5 and 6) sympatrically 

occurred at the same locality and substrate. This fact indicates that these differences would be genetically 

stable within a same environmental condition. Thus, the species concept for Byssoloma should be delimitated 

by the morphological and chemical traits, and the final taxonomic treatments will be made after examination 

of more material. 
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ABSTRACT: 

The diversity study of mushrooms was carried out by surveying inside the mixed deciduous 

forest and deciduous dipterocarp forest at the Si Nan National Park, one of the preserved 

protected areas of Nan province. Mushrooms were collected during June to August 2019, 

February 2020 and August 2020 within the framework of a scientific project by Thailand Science 

Research and Innovation (TSRI). A total of 175 samples were classified to 2 phyla Fungi; 

Ascomycota and Basidiomycota. These mushrooms were revealed into 146 species based on 

their morphological characteristic. They were classified into species level (42 species), generic 

level (92 species) and unidentified (12 species). All of them were divided into 4 groups 

according to their ecological roles in the forest ecosystem, namely, saprophytic mushrooms 88 

species (60.27 %), ectomycorrhizal mushrooms 49 species (33.56 %), plant parasitic mushrooms 

3 species (2.05 %) and termite mushroom 5 species (3.42 %). One species (0.68 %) was unknown 

ecological roles. The edibility of these mushrooms were edible (53 species), inedible (12 

species), poisonous (2 species) as Agaricus trisulphulatus Berk. and Scleroderma sinnamariense 

Mont. and unknown edibility (74 species). Five medicinal mushroom species were recorded in 

this study as Amauroderma rude (Berk.) Torrend, Auricularia mesenterica (Dicks.) Pers., 

Pycnoporus cinnabarinus (Jacq.) P. Karst., P. sanguineus (L.) Murrill, and Schizophyllum 

commune Fr. 
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ABSTRACT:  

Epifoliar fungi are poorly studied symbionts that co-inhabit the surface of leaves. Asterinales is 

an important epifoliar order which generally lacks of molecular data and the exact taxonomic 

placements of many genera are undetermined. Many taxa of this order are difficult to isolate 

and therefore molecular studies are limited for biotrophic species unless doing DNA extraction 

directly from the fruiting bodies. Species of Asterinales are generally considered as host-

specific and have broad ecological and morphological diversity within genera. Several taxa of 

Asterinales were collected in Thailand and introduced two novel species (Lembosia mimusopis 

and Cirsosia mangiferae), one nomenclatural novel (Asterina neomangiferae) and one new 

family (Brunneofissura) in Asterinales. Species of Asterinales are considered as host-specific 

and many species of were introduced based on the host. According to our co-phylogenetic 

analysis, host switching patterns between phylogenetically related host plants were not 

observed. Therefore, future studies need to be accomplished with more taxon and molecular 

data to investigate the host-specificity and taxonomic confusions of Asterinales. 
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ABSTRACT: 

The autochthonous arenicolous marine fungi include the microscopic Ascomycota that inhabit and complete 

their ecological functions in the intertidal zone of sandy beaches and adjacent coastal waters from temperate 

to equatorial latitudinal zones on Earth. The ecological functional roles of this group of fungi are largely focused 

on the effective degradation of lignocellulose materials deposited and accumulated in the tidelines, contributing 

to nutrient cycling in coastal ecosystems. Although the biodiversity and biology of fungi from sandy coastal 

ecotones remains mostly misunderstood, the autochthonous arenicolous saprobic lignocellulolytic Ascomycota 

species is a well characterized conspicuous group. The presence of elaborate morphological adaptations 

necessary to perform their ecological functions defines their indigenous status. The evolutionary development 

of unique structures to withstand high exposure to ultraviolet light wave, osmotic stress, extreme and fluctuating 

temperatures, as well as seasonal and daily intermittent availability to nutritional substrates is key for their 

effective adaptation to sandy beach environment. Moreover, ocean waves and marine water dispersion of their 

ascospores and/or conidiospores require the presence of highly specialized structures and the possession of 

complex adaptative strategies. The microscopic Ascomycota that are decomposing organic substrates of plant 

origin in the marine intertidal sands form part of the understudied micropsammon of sandy beaches of Mexico. 

The isolation and identification of the culturable arenicolous mycobiota makes possible the performance of 

community structure analysis in different periods of time. The generated data provide evidence for future 

studies focused on developing conservation plans for rare and endangered fungal species and to determine 

how the allochthonous species affect autochthonous microscopic fungal diversity indigenous to the marine 

sandy beach environment. Furthermore, the ex situ conservation of characterized fungal isolates permits 

exploring potential applications in bioremediation, the discovering of new biochemicals, novel biomaterials, etc. 

In this study, a recent characterization of the arenicolous ascomycota community structure in Playa de Oro, 

Colima State, has revealed a similar pattern throughout nearly 25 years. The samples were collected and 

processed by two methods named: (a) incubation of organic remains in a damp chamber and (b) direct 

inoculation of agar plates with sandy soil. The autochthonous community of ascomycotan diversity had similar 

community structure as preceding data, although the allochthonous fungal diversity showed the arrival of 

additional species of saprobic fungi. The autochthonous marine arenicolous species Corollospora maritima was 

recorded with high abundance values and this fungus was present in same sampling sites located in Playa de 

Oro. The dominant allochthonous species was Trichoderma viride and interestingly its isolate showed fast and 

vigorous development in vitro. The occurrence of an ascomycotan saprobial community with few changes in 

species diversity through time suggests those fungi acquired successful elaborate adaptations that give them 

resilience to environmental disturbances. 
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ABSTRACT: 

Sea fans are relevant components of rocky reefs due they are builder species, increasing the structural 

complexity of this habitat, and providing niches to numerous species. Several studies have shown that 

there is a microscopic community associated with corals composed of viruses, bacteria, algae, archaea, 

protists, and fungi. It has been suggested that coral-associated microorganisms play a crucial role in corals 

and entire ecosystem function. Nowadays, more scientific efforts have been put into documenting the 

diversity of bacteria and some protists, while fewer fungal communities have been registered, and are 

mostly focused on pathogenic fungi that cause diseases to corals. The Gulf of California is one of the most 

relevant regions of the world, characterized by a semi-enclosed sea with a transition between temperate 

and tropical waters, harboring high marine biodiversity and a high incidence of endemic species. Despite 

this, to our knowledge, there are no studies in this area that explore fungal diversity associated with corals. 

Therefore, the aim of this study is to isolate and identify the fungi associated with sea fans, using culture-

dependent methods. Coral samples were collected from San Rafaelito in La Paz Bay, Baja California Sur by 

autonomous SCUBA diving. A total of 12 samples were taken from four sea fan species from two families 

(Gorgoniidae, Plexauridae): Eugorgia multifida which has been registered at a depth range from 10 – 30 m 

and is a dominant species at the center of the Gulf of California; Leptogorgia rigida is a tropical species 

with an affinity to the south at a 0 – 10 m; Muricea plantaginea, which has a widespread distribution from 

Mexico to Peru at a depth range from 10-65 m, and Pacifigorgia gracilis, that is a dominant species at the 

center of the Gulf of California at 20 – 50 m. The samples were processed within 24 hours of extraction. To 

obtain the isolates two methods were followed, tissue fragments and tissue homogenization cultures. 

Afterward, three treatments were used: untreated, surface sterilization using sodium hypochlorite 50%, and 

rinsing in sterile seawater. Inoculated plates were cultured for four weeks. Two culture media were used: 

seawater starch agar and seawater cornmeal agar. Fungal isolates were transferred onto new agar plates 

until the axenic culture was achieved. All the isolates obtained were characterized morphologically, with 

microculture technique, furthermore, they were transferred into specific culture media to take macroscopic 

morphology data, lastly, molecular identification was made using ITS. A total of 104 isolates were obtained. 

The most common isolates were sterile mycelium, and the genera of isolates that formed reproductive 

structures were identified as Alternaria, Aspergillus, Cladosporium, Drechslera, Penicillium. Only two 

formed ascocarps. According to the Mann-Whitney U test, there are significant differences between 

isolation techniques. After untreated fragments, the highest number of fungal isolates were obtained with 

tissue fragments culture by rinsing in sterile seawater, while the lowest were obtained by homogenization 

culture by rinsing in sterile seawater. As the project is still going on, the data here shown is preliminary. 
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ABSTRACT: 

Macrofungi, like plants and animals, play an essential role in maintaining balance in forest 

ecosystems. The provinces of Cavite, Laguna, Batangas, Rizal and Quezon comprise the region 

of CALABARZON and are notable for their diverse flora and fauna. Species listing was done to 

account for the existing macrofungal species in Mt. Palaypalay-Mataas Na Gulod Protected 

Landscape, Mt. Banahaw-San Cristobal Protected Landscape, Mt. Maculot–Taal Volcano 

Protected Landscape, Hinulugang Taktak Protected Landscape, and Quezon Protected 

Landscape for forest conservation and management. Wet and dry-season collections were 

done using four transect lines, one kilometer each, per site. Transect lines were laid from 200 

masl up to 927 masl. The study resulted in the identification of 251 species belonging to 98 

genera, 45 families, and five classes. When species compositions were compared using a cluster 

analysis, Hinulugang Taktak Protected Landscape showed to be the most unique among the 

five sites. These areas are currently experiencing some degree of anthropogenic disturbances 

thus, further studies are needed to fully assess the diversity of macrofungi in these areas and 

evaluate the effects of disturbances on the ecology of these landscapes. 
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ABSTRACT: 

Different taxa have been reported from diverse lignicolous substrates and hosts in terrestrial 

habitats. Members of Distoseptispora (Distoseptisporaceae, Distoseptisporales) are considered 

lignicolous saprobes. There are 38 taxa of this genus previously reported from terrestrial and 

freshwater habitats. Distoseptispora, primarily known for its asexual morph, is characterized by 

hyphomycetous, macronematous conidiophores, olivaceous, brown or yellowish or reddish 

brown, euseptate or distoseptate, and sometimes muriform conidia with a basal cell, cross walls 

and a basal scar. Dead branches were collected in Chiang Rai Province and brought to the 

laboratory, where isolates were obtained by the single spore isolation method. Colonies on the 

substratum were superficial, scattered, single or in groups, hairy or velvety, and dark brown to 

black. Based on morphological characters and multi-gene phylogenetic analyses of the 

combined large subunit ribosomal rRNA (LSU), internal transcribed spacer (ITS) regions, and 

RNA polymerase II subunit (rpb2) gene, Distoseptispora fasciculate was identified as a new 

record on Dipeterocarpus sp. in Thailand. 
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ABSTRACT: 

Leaf litter is an important and functional aspect of forest ecosystems, acting as a source of 

organic matter, a protective layer in forest soils, and a nurturing habitat for micro and macro 

organisms. Litter inhabiting microfungi known as saprobes, play a key role in litter 

decomposition and nutrient recycling through successional occurrence. Despite their 

importance in terrestrial ecosystems and considering their abundance and diversity, 

information on the taxonomy, diversity, and host preference of these decomposer taxa is 

scarce. Our research focuses on the taxonomy and phylogeny of selected fungal taxa inhabiting 

leaf litter in Thailand. Dipterocarpus alatus leaf litter was collected from Doi Inthanon National 

Park in northern Thailand. Morphological observations and characterization were carried out 

using dissecting and compound microscopes, followed by single spore isolation to obtain pure 

cultures. Molecular phylogeny was conducted using the internal transcribed spacer (ITS) region, 

beta tubulin (tub), and translation elongation factor 1-alpha (ef1-α) gene sequences. One of 

our collections is characterized by four septate, fusiform to ellipsoid conidia with three brown 

median cells, apical and basal hyaline cells, and two to three apical appendages. The colony on 

PDA was circular, cottony, and white with undulating surface, with visible conidial masses.  In 

the phylogenetic analysis, this strain clustered with Neopestolotiopsis chrysea with 98% (ML) 

bootstrap support. Based on morphology and multi gene phylogeny, we identify 

Neopestalotiopsis chrysea on Dipterocarpus alatus leaf as a new host and geographical record. 
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ABSTRACT:  

Bryophytes are the closest extant relatives of early terrestrial plants consist of three groups of 

non-vascular plants: liverworts, hornworts and mosses. Bryophytes harbor endophytic fungi 

that have no apparent detrimental effects on their hosts. Mosses are an important but often 

overlooked group of plants in the plant kingdom (Division Bryophyta) that dominate a 

significant fraction of the earth’s land surface area. These tiny plants have incredible properties, 

as they can survive in extreme conditions from hot deserts to damp caves. They are habitats to 

a highly diverse microbiota that plays a key role in the function of the ecosystem. A detailed 

study of the endophytic fungi associated with mosses and their morphology is understudied. 

This study is an attempt to investigate the endophytic fungi associated with selected 

Pleurocarpous and Cladocarpous mosses from Northern Thailand and evaluate their diversity 

and taxonomic relationships based on morpho-molecular data. Specimens were obtained 

during the dry and rainy seasons of 2021 from shaded wet regions in Chiang Rai province, 

Northern Thailand. The results obtained in this work shows an interesting reservoir of 

endophytic fungal species, and could be a model for further taxonomic studies. 
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ABSTRACT: 

Xylariales (Ascomycota, Xylariomycetidae), was circumscribed by the Swedish mycologist 

Nannfeldt in 1932, comprised of 15 families to date. Members of this order have conspicuous 

to inconspicuous perithecia with unitunicate asci. Most of the known species are endophytes 

and saprophytes and are known to produce secondary metabolites with fundamental 

importance in the pharmaceutical and chemical industry. Morphological and molecular 

phylogeny have been widely used to identify fungi in Xylariales. This study aimed to identify 

Xylariales species from Doi Inthanon National Park, Chomthong District, Chiang Mai Province 

in Northern Thailand. Specimen’s macro characters were observed on a stereomicroscope, 

followed by single spore isolation on potato dextrose agar. Asci and ascospores were 

characterized using a bright-field microscope and differential interference contrast 

microscope, mounted on a Melzer’s iodine reagent and water. Fungal samples were 

photographed using a compound microscope equipped with a digital camera. Genomic DNA 

was extracted from fresh mycelia, followed by the chain amplification, sequencing, and 

multilocus phylogenetic analysis of the internal transcribed spacer region of nuclear rDNA (ITS), 

large subunit rDNA (LSU), beta-tubulin (tub), and RNA polymerase II subunit (rpb2). 

Morphological characters of the specimens resembled Xylaria and Jackrogersella. The most 

salient feature used to discriminate the Jackrogersella from Annulohypoxylon contains 

cohaerin/multiformin type azaphilones as predominant stromatal pigments (hinnulin A). 

Multilocus Bayesian and ML phylogenetic analysis using the four molecular markers grouped 

the isolates MFUDI004 and MFUDI005 with Xylaria karsticola MUCL 51605T and Jackrogersella 

minutella CBS 119015T respectively, with high bootstrap and posterior probability support. The 

combined morpho-molecular analysis identified X. karsticola and J. minutella  as new records 

of Xylariales from Northern Thailand. 
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ABSTRACT: 

Phyllostachys violascens Rivière & C.Rivière plays an important role in local economies throughout the 

world. They are used in furniture, or as food for human and animals like panda. In May and November 

2020, leaf blight symptoms were observed on the live leaves of P. violascens in Ya'an and Qionglai, 

Sichuan, China, which was manifested as conspicuous, small, gregarious to confluent, rounded or oval, 

black fruit bodies on leaves. Asexual morph: Conidiomata measured 90 – 191 × 61 – 132 × 81 – 123 m 

(x = 132 × 102 × 105 m, n = 30), globose to long ellipsoid, coriaceous, semi–immersed, black, 

unilocular, gregarious, glabrous. Conidiomatal wall 7.5 – 21 m (x = 13 m) wide, comprising 3 – 6 layers, 

brown cells of textura angularis. Conidiophores reduced to conidiogenous cells. Conidiogenous cell 

measured 3.0 – 6.5 × 2.5 – 5.0 m (x = 5.0 × 3.5 m, n = 20), hyaline, ampulliform to subcylindrical, 

smooth. Conidia measured 8.5 – 19 × 2.0 – 6.5 m (x = 16 × 3.5 m, n = 50), ellipsoid to ovoid, 1–

septate, slightly constricted at the septum, smooth, hyaline,with a rounded apex and a truncated base. 

Cultures grow slow on PDA, reach approximately 2.5 cm in 30 days at 25°C, circular, white aerial 

mycelium, whitish to bright orange pink on the surface, and brown on the back. Based on morphology 

and phylogenetic analysis of a combined LSU, SSU, ITS and tef 1-α DNA sequence dataset, a novel genus 

Paralloneottiosporina is introduced as a monotypic genus to accommodate P. sichuanensis sp. nov. P 

sichuanensis resembles A. thailandica in asexual status, but P sichuanensis differs in having no mucoid 

appendages, bigger conidia (8.50-19.87×2.37-6.80 m) than A. thailandica, and is hardly curved, and 

fewer layers (3-5 layers) of conidiomatal wall. Comparison of DNA sequence data across four gene 

regions, significant base-pair differences are noted, viz. 23.50% (118/502, 0 gaps), 6.72% (60/892, 0 gaps), 

1.10% (11/1000, 0 gaps), 10.75% (93/865, 0 gaps), 21.22% (205/966, 0 gaps) in the ITS, LSU, SSU, tef 1-α 

and rpb2, respectively. Phaeosphaeriaceae is one of the most important and species-rich families in 

Pleosporales with diverse lifestyles. And can be found on herbaceous stems or monocotyledonous culms, 

branches, leaves, flowers, and woody substrates. According to the field investigation, P. sichuanensis 

causes leaf blight, which can lead to leaf necrosis and plant decline in severe cases. And not only found 

on Phyllostachys praecox, but also found on other bamboo species such as Phyllostachys heterocycla 

and Phyllostachys tianmuensis. This may be an important pathogen of leaf diseases. Sichuan is 

subtropical climate, with mild and humid climate, there are abundant bamboo which provides suitable 

environment for the growth and reproduction of fungi. Thus, we believe that there are numerous species 

are waiting to be found. 

 

Qian Zeng and Yicong Lv contributed equally to this work. 
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ABSTRACT: 

Four hundred and forty yeast isolates were isolated from insect frass collected in Thailand. They 

were identified based on the sequence of D1/D2 domain of 26S rDNA. Three hundred and 

sixty-six isolates (83.18%) belong to ascomycetous yeasts and seventy-four isolates (16.82%) 

belong to basidiomycetous yeasts. Three hundred and seventy-eight isolates (85.91%) were 

identified as 124 known species in 50 genera, 40 isolates (9.09%) were unidentified species and 

the remaining twenty-two isolates (5.0%) were differed from the nearest species in 4 

nucleotides or more in the D1/D2 domain and were considered to represent 22 new species. 

The frequency of isolation of respective species showed that ascomycetous yeast, Candida 

tropicalis (31 isolates, 7.05%) is the dominant species followed by Scheffersomyces stipites (21 

isolates, 4.78%). These data suggest that the yeasts related with insect frass are diverse at the 

generic and species level which 22 new yeast species namely Candida bambusicola, Candida 

berthetii, Candida easanensis, Candida golubevii, Candida hasegawae, Candida jaroonii, 

Candida kazuoi, Candida lignicola, Candida nakhonratchasimensis, Candida namnaoensis, 

Candida nongkhaiensis, Candida pattaniensis, Candida sekii, Candida songkhlaensis, Candida 

tanticharoeniae, Candida thailandica, Candida wancherniae, Pichia koratensis, Pichia 

nongkratonensis, Trichosporon siamense and Yamadazyma insecticola living in this habitat and 

were described as new species isolated from insect frass collected in Thailand. 
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ABSTRACT: 

Auricularia is valuable for food and medicinal properties, and it is also important economically. 

It is distributed in all regions of Thailand. During the study of wild mushrooms in Thailand, we 

found 54 strains of Auricularia. Morphological characteristics and molecular methods were 

used to identify these strains. Phylogenetic analyses were based on combined ITS, nrLSU and 

rpb2 sequences. From the results of morphological and molecular data, 54 Auricularia species 

were identified. Two strains were identified as A. asiatica in the A. mesentrica complex, 37 strains 

as members of the A. cornea complex, 5 strains as A. delicata in the A. delicata complex and 10 

strains as A. fibrillifera in the A. fuscosuccinea complex. The colour photographs of fruitbodies 

in the field and some microscopic photos are provided. 
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ABSTRACT: 

Mucor is fungal genus classified in the phylum Mucoromycota, order Mucorales, and family 

Mucoraceae. With more than 90 currently accepted species, Mucor is the largest genus within 

Mucorales. Species of Mucor are known to be saprotrophs that are usually isolated from soil. 

Some species of Mucor are human pathogens causing mucormycosis, others are an important 

biotechnological potential. In Korea, there are only 28 species of this genus which have been 

described. Thus, more Mucor species need to be still investigated in Korea. The aim of this 

study was to characterize different Mucor species obtained during a survey of different insect 

samples collected at Cheongyang in the Chungnam Province of Korea. A total of 32 isolates 

were obtained during this survey. The isolates were identified based on phenotypic characters 

and ITS and LSU sequence analyses. Results from the analyses showed that five species were 

represented as new species, two as new records, and five as new host records. Herein, detailed 

descriptions, illustrations, and phylogenetic status of Mucor spp. from insects in Korea are 

provided. 
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ABSTRACT: 

A total of 80 mushroom species were collected and identified during 2021-2022 from dry 

evergreen forest at Ta Phraya National Park. All of them were divided into 5 groups according 

to their ecological roles in the forest ecosystem, namely, ectomycorrhizal mushrooms 48 

species (60 %), saprophytic mushrooms 24 species (30 %), plant parasitic mushrooms 5 species 

(6.25 %), termite mushroom 1 species (1.25 %) and unknown ecological role 2 species (2.5 %). 

The edibility of these mushrooms was edible (45 species, 56.25 %), inedible (8 species, 10 %), 

and unknown edibility (23 species, 28.75 %). Four medicinal mushroom species were recorded 

in this study as Ganoderma applanatum (Pers.) Pat., G. hahlii (Henn.) Aoshima, G. subresinosum 

(Murrill) C. J. Humphrey, and Pycnoporus sanguineus (L.) Murrill. The dominant mushroom 

genus was Russula. It has high economic value, especially at the household and community 

level. However, there was a problem that the mushrooms in genus Russula are difficult to 

identify to species by using only morphological characteristics. Further studies should be 

conducted the genetic or DNA level for clearly and accurately distinguish the species of this 

genus.   
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ABSTRACT: 

Thailand has an astounding fungal diversity, with continuous description of new taxa. However, 

non-Dikarya fungi have been largely overlooked. To date, description of mucoralean fungi in 

Thailand is scarce and in the case of chytrids, unprecedented. Members of both of these fungal 

groups are of ecological importance. They comprise human and amphibian pathogens that 

cause devastating effects. In this study, the diversity of these fungi from soil and freshwater 

was explored. A biphasic approach combining morphological characterization and molecular 

phylogeny was used to classify these fungi within their respective taxon and rank. The results 

indicate a large diversity of mucoralean genera such as Mucor, Absidia, and Cunninghamella. 

New species of the two former genera have been discovered and supported by morpho-

physiological characterization and phylogenetic analyses. Among chytrids, several isolates 

belonging to Rhizophydiales and Chytridiales have been recovered, of which some represent 

potential new species. Data from this study increases the knowledge on the diversity of these 

fungi and also supplements information needed for further investigation on the various aspects 

of ecology of these microbes in a global scale.  
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ABSTRACT: 

Samsoniella (Cordycipitaceae, Hypocreales), is an entomopathogenic genus established with 

Samsoniella inthanonensis as the type species. This genus is characterized by orange cylindrical 

to clavate stromata, superficial perithecia, conidiophores producing Isaria-like phialides, and 

white to cream conidia.  There are currently eighteen species accommodated in Samsoniella 

(Index Fungorum, April 2022). Species in this genus are pathogenic to bees (Hymenoptera), 

beetles (Coleoptera), pupae or larvae of Lepidoptera, and pupae of Limacodidae, which can be 

found buried in soils or in the leaf litter. In Thailand, two species are known to occur on larvae 

of Lepidoptera including S. inthanonensis and S.  aurantia. During surveys of 

entomopathogenic fungi in Chiang Mai Province, we found a species of Samsoniella that 

resembles S. inthanonensis, occurring on larvae of Lepidoptera in the leaf litter. However, it 

differs from S. inthanonensis by producing pale orange cylindrical fertile stromata, while in S. 

inthanonensis they are orange red. This species was therefore considered as part of a species 

complex of S. inthanonensis. Multi-locus sequence analysis revealed that this species is distinct 

and clearly separated from all species in Samsoniella. Based on these findings, it will be 

described as a new species from Thailand.  
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ABSTRACT: 

Studies of wood-inhabiting Ascomycota are remarkable with numerous records of fungi 

associated with diverse host plants. Fagales are economically and ecologically valuable trees 

mostly distributed in Italian mountain ranges. Sordariomycetes (Ascomycota) are significant 

associates with various lifestyles as pathogens, endophytes, and saprobes on Fagales hosts. 

Given the prominent nature of Sordariomycetes, additional taxonomic and ecological studies 

are prerequisites to understand the fungal systematics, ecological roles and distribution 

patterns. Woody specimens were collected on different Fagales trees to study fungal taxonomy 

with their biology, host preference, host specificity, and biogeography. Specimens were 

morphologically examined for microfungal structures, and DNA based sequence data were 

obtained from direct extraction of fungal fruiting bodies or extracting DNA from mycelia. 

Sequence data were analysed to verify the phylogenetic affinities within Sordariomycetes. 

Taxonomic data were illustrated with micro-morphological photographic plates and 

comprehensive descriptions including taxonomic notes. Our collections of four taxa provide 

additions to Coryneaceae (Coryneum modonium), Melanconiellaceae (Melanconiella 

flavovirens and M. meridionalis), and Woswasiaceae (Woswasia atropurpurea) in 

Sordariomycetes. The four taxa highlight their host preference and specificity, including novel 

host and regional records in Italy. These taxa were also incorporated in the online database, 

https://italianmicrofungi.org/. The present collection expands the knowledge of taxonomic 

studies of Italian Sordariomycetes and provides authentic herbarium materials for extant 

species with molecular data. In addition, we compiled published mycological data from 

previous studies in Italy (from 1954 to 2021) to update the status of Fagales-associated 

Sordariomycetes. The present work will serve as a baseline information for future efforts and 

studies to compile scattered mycological data in other important plant species, and encourage 

taxonomic studies on Fagales-associated fungi in different Italian regions.  
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ABSTRACT: 

Bambusa multiplex 'Alphonse-Karr' is an ornamental bamboo and widely cultivated in China. In October 

2020, an investigation of saprophytic fungi on withered stems of B. multiplex 'Alphonse-Karr' in Chengdu 

campus of Sichuan Agricultural University to find an interesting fungus. 5 samples from different plants 

were used for morphological study. Ascomata 342–600 × 208–469 × 85–245 μm (x̅ = 440 × 332 × 188 

μm, n = 20), gregarious, solitary, immersed, globose to subglobose, black, soft. Ostiolar 22–45 μm, 

forming at the center of ascomata. Peridium comprising host with fungal tissues, laterally 6–32 μm thick, 

with outer layer composed of brown and thick-walled cells, inner layer composed of hyaline, thin-walled 

cells. Hamathecium 70–140 × 6–14 μm (x̅ = 103 × 9.6 μm, n = 20), septate paraphyses, intermixed with 

asci. Asci 73–144 × 11–19 μm (x̅ = 98.3 × 16.1 μm, n = 20), 8-spored, unitunicate, cylindrical, with a short 

furcate pedicel and an apical ring. Ascospores 78–108 × 4–7.5 μm (x̅ = 89 × 5.6 μm, n = 20), filiform, 

curved to sigmoid, filiform to long fusiform, elongate, narrow and curved at the ends, 2–3-septate when 

matured, guttulate, hyaline, smooth-walled. Ascospores germinating on distilled water within 12 h with 

germ tubes produced from both ends. Colonies growing fastly on PDA, reaching 60 mm in 1 week at 25 

°C, effuse, velvety to hairy, aerial hyphae are well developed, dark green in the forward, dark brown in 

the reverse. The genomic DNA of the representative isolate SICAUCC 22-0057 was extracted and 

amplified by primers ITS5/ITS4, LR0R/LR5, RPB1F/RPB1R and EF1-983F/EF1-2218R for internal 

transcribed spacers (ITS), 28S large subunit rDNA (LSU), RNA polymerase II largest subunit (rpb1) and 

translation elongation factor 1-alpha (TEF1), respectively. Based on morphological features and multi-

loci analysis, we propose a new species, Neogaeumannomyces sichuanensis sp. nov., in the genus 

Neogaeumannomyces. N. sichuanensis differs from other Neogaeumannomyces species in having 

smaller ascomata (208–469 × 85–245 μm vs 500–850 × 350–500 μm), shorter ostiole (22–45 μm vs 50–

80μm), 3–5 septate when ascospores matured, thin-walled ascospores (78–108 × 4–7.5 μm vs 85–105×4–

5.5μm). Neogaeumannomyces is a new genus in the family Magnaporthaceae which proposed by D.Q. 

Dai in recent years in Thailand. This is the first report of Neogaeumannomyces associated with 

Neogaeumannomyces sichuanensis on bamboo in China. Bamboos are widely distributed in Sichuan 

Province, with many species and rich Bambusicolous fungi resources. Magnaporthaceae contains many 

economically important species. N. sichuanensis is parasitic on bamboo described here apparently does 

not cause disease in the host, suggesting that future studies are needed to better understand the 

ecological function of sorghum-fungus interaction. A deeper knowledge of the diversity of saprophytic 

fungus associated with crop plant tissues is important, and these studies may provide information, which 

may be useful in further improving the current understanding of worldwide fungal biodiversity. 

Y.C Lv and Q. Zeng contributed equally to this work. 
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ABSTRACT:  

In the survey of promising pathogens against fruits of loquats (Eriobotrya japonica) in Nagasaki, Japan, 

2018. We obtained 21 strains of the genus Colletotorichum as endophytic fungi from 900 healthy 

flowers. Of 21 strains, 18 strains and 3 strains were found to belong to acutatum species complex and 

gloeosporioides species complex, respectively, based on the neighbor-joining (NJ) phylogenetic tree 

using ITS (5.8S rDNA+ITS1+ITS2) sequence. In this study, genetic and morphological data analyses 

revealed that 11 strains in 18 strains belonging to acutatum species complex was a novel species of the 

genus Colletotrichum.  

To clarify the species level for the 18 strains belonging to acutatum species complex, we constructed the 

phylogenetic trees using NJ, maximum-likelihood (ML), and maximum-parsimony (MP) methods with 

sequences data of our isolated strains and 41 strains of 34 known species in acutatum species complex 

and C. orchidophilum (CBS 632.80) used as an outgroup. 

As the sequence data, ITS region and gene regions of GAPDH (Glyceraldehyde-3-phosphate 

dehydrogenase), CHS1 (Chitin synthase), HIS3 (Histone 3), ACT (Actin), and TUB2 (β-tubulin 2) were 

selected based on the results according to Damm et al (2012), and concatenated for analyses as data 

set. Reliability of branches on the phylogenetic trees was evaluated by the bootstrap (BS) test (1,000 

replicates). 

Of 18 strains, 11 strains formed a new clade with slightly high BS values (ML/NJ/ MP: 73/70/83). In this 

new clade, presentative strain TAP19T021 emerged as textured colony that was gray on a PDA medium. 

Conidia on an autoclaved Anthriscus sylvestris placed on SNA medium were hyaline, and cylindrical, with 

obtuse ends, and the average size was 15.6 × 4.7 μm. Appressoria on the reverse side of colonies grown 

on SNA medium were solitary, brown, clavate to elliptical, 10 × 5.6 (ave.). The conidial morphology is 

distinguishable in size from any species. Therefore, we propose that this new clade composed of 11 

strains in the phylogenetic trees is a novel species of the genus Colletotrichum. 

Regarding other strains, five strains felt into one clade with C. fioriniae supported by high BS values 

(ML/NJ/MP:90/90/98) and had similar conidial morphology with the original description of C. fioriniae. 

Thus, we identified the five strains as C. fioriniae. Each of two strains (TAP19T013 and TAP19T014) was 

independent alone in the phylogenetic trees with low BS values (ML/NJ/MP:61/66/49 and 

ML/NJ/MP:43/48/79, respectively). Both conidial morphologies were undistinguishable with those of the 

novel species described above. However, these strains and new species clade did not form a 

monophyletic clade. Therefore, we don’t refer to TAP19T013 and TAP19T014 now.  
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ABSTRACT: 

In survey of promising pathogens against fruits of loquat (Eriobotrya japonica) in Nagasaki, Japan, 

2018, we found a cryptic species in the Pseudopestalotiopsis composed of 20 species. In this study, 

we analyzed molecular phylogeny and morphologic data of three strains (TAP21H021, TAP21H022, 

and TAP21H023) which were isolated from healthy two flowers and a bud of loquat.  

The molecular phylogenic trees were constructed based on the internal transcribed spacer (ITS), β-

tubulin (TUB2) and the translation elongation factor 1-alpha (tef1α) gene regions of 37 strains, that 

is  our three strains, 19 species of 32 strains of the genus Pseudopestalotiopsis strains, Pestalotiopsis 

adusta (ICPM 6088) and Neopestalotiopsis zimbabwana (CBS 111495) as an outgroup including Ex-

type strains. The sequences were aligned using ClustalW in BioEdit (Hall 1999), and the aligned 

sequences of three regions were concatenated. The final data set included 1,222 bp positions 

(including gap), comprising 419, 357, and 446 positions from ITS, TUB2, and tef1α sequences, 

respectively. Molecular phylogenetic analyses using neighbor joining method (NJ), maximum 

likelihood method (ML), and maximum parsimony method (MP) were performed using MEGA-X. All 

of the gap-containing positions were eliminated from the data set. The ML tree was constructed 

using GTR+G+I model selected based on Akaike information criterion. NJ tree was constructed 

using p-distance to obtain the evolutionary distance. Reliability of branches on the phylogenetic 

tree was evaluated by the bootstrap (BS) test (1000 replicates). As a result, our three strains formed 

a monophyletic group supported by high BS values (NL/ML/MP: 99/99/99) and independent from 

known species.  

Produced conidia of the strains on the leave-agar plates (Watanabe et al. 1998) were comprised of 

a hyaline apical cell with multiple appendages, concolorous brown three median cells, a hyaline 

basal cell with single appendage. Conidia of TAP21H021: 24.5–34.0×5.4–8.1 μm (avg. 29.4×7 μm); 

three median cells, 14.8–19.7 μm long (avg. 17.6 μm long); with 2–3 tubular apical appendages 

(mostly 3), 21.8–34.4 μm long (avg. 26.1 μm long); basal appendage, 3.5–11.4 μm long (avg. 6.4 μm 

long). The range of this conidial morphology matches that of TAP21H022 and TAP21H023, and they 

overlapped with those of Ps. camelliae-sinensis and Ps. chinensis.  

We judged our strains as a cryptic species of Ps. camelliae-sinensis and Ps. chinensis. This result 

shows that the genus Pseudopestalotiopsis has a similar taxonomical problem as the genus 

Neopestalotioptis, thus the molecular phylogenic analysis incongruent with morphological data 

and vise varsa. 
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ABSTRACT: 

The genus Cytospora is one of the plant pathogens that cause canker and dieback of woody 

plants. In recent years, taxonomic studies of this genus have progressed, and many new species 

have been described from East Asia, especially from China. On the other hand, the taxonomic 

position of the Japanese species, including species originally described from Japan, remains 

unresolved. In this study, we re-examined the taxonomic position of 11 hitherto known species 

(58 isolates) from Japan, treated under the genus Cytospora and Valsa, based on the 

morphological characteristics, phylogenetic relationship using a matrix composed of rDNA ITS 

and LSU, act, rpb2, tef1-α, and tub2, and cultural characteristics. As a result, four species, C. 

platycladicola, C. discoastoma, C. germanicola, and C. sophoriopsis, are newly added to the 

Japanese mycoflora. Moreover, species names when they were deposited in the culture 

collections are different from the results of our study based on the current criteria. In addition, 

38 isolates were placed in the same clade as C. ceratosperma and related species, but their 

taxonomic position requires further study. 
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ABSTRACT: 

Hymenopellis species are cosmopolitan species under the family of Physalacriaceae. They are 

well-documented in Europe and America but can also be found in Asia. There are limited 

studies on the cultivation of Hymenopellis species with no documentation on their nutritional 

content and edibility. The wild strain of Hymenopellis sp. was collected from Chiang Rai, 

Thailand. It was successfully cultivated at laboratory scale. The basidiomata were collected and 

analysed for the nutrient content following established protocols. Results of the analyses 

showed that the basidioma of Thai strain Hymenopellis sp. is composed of carbohydrate 

(49.2±0.9%), crude fat (8.0±0.6%), crude fibre (16.5±0.5%), and protein (17.8±0.6%). This data 

will serve as the baseline for this genus. Furthermore, to determine the cytotoxicity of this 

strain, it was screened using MTT analysis. The mycelial cultures were extracted using ethyl 

acetate and methanol as solvents. The extracts were tested for their cytotoxic activity on 3T3-

L1 cell lines at 100μg/ml concentration. The assessment of cytotoxicity of the extracts was done 

by the reduction of 3-(4,5- dimethylthiazol-2-yl)-2,5- diphenyltetrazolium bromide (MTT) to 

formazan. Viable cells were determined by the absorbance at 540nm. The effect of the samples 

on the proliferation of 3T3-L1 cells was expressed as the % cell viability, using the following 

formula: % cell viability = A540 of treated cells / A540 of control cells × 100%. The result 

showed that both EtoAC and MeOH extracts have no cytotoxic effects on the proliferation of 

3T3-L1 cells. This study will serve as the reference for future nutritional studies of Hymenopellis 

species. It also established that the Thai strain Hymenopellis sp. can be safely consumed with 

no cytotoxic effect and thus can be cultivated as an alternative mushroom food source. 
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ABSTRACT: 

Auricularia spp (Hed Hoo Noo) are commonly used as one of the ingredients in Asian cuisines. 

In this study, two strains of Auricularia were used (Auricularia cornea MFLUCC18-0346 and 

Auricularia sp. MFLUCC18-0347) for nutritional values analysis compared with other Auricularia 

and different edible mushrooms that have been reported. The results showed that crude 

protein was analysed from dry Auricularia cornea MFLUCC18-0346 and Auricularia sp. 

MFLUCC18-0347 were 11.22% and 13.14%, fat (0.77%and 1.27%), crude fibre (19.71% and 

22.43%) and carbohydrate (72.27% and 70.66%), respectively. However, similar results were 

obtained with crude protein, fat, and crude fibre except for carbohydrate. Surprisingly, a 

carbohydrate found in this study was higher than other Auricularia spp. (14 -17%) and 2-3 times 

higher than other edible mushrooms. 
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ABSTRACT: 

Hericium has a long history as a nutritional and therapeutic mushroom. The characteristic 

white, hang their spines from the branched structure that grows on dying or dead wood and 

dangles from a stiff, unbranched cluster. Hericium is consumed in a niche market, and there is 

little information on its cultivation in Thailand. Therefore, this study reports optimal conditions 

for growing the mycelium of five strains of Hericium sp. As a preliminary investigation to 

optimize mycelium growth on various culture agar media, different conditions for temperature, 

pH, carbon sources, nitrogen sources, carbon to nitrogen ratio, and appropriate spawn were 

tested. For this study, three strains of Hericium erinaceus grew well in OMYA medium, at 25°C 

and pH of 4–4.5, while one strain grew well in CDA medium, at 25°C and pH of 5.5. The H. 

coralloides grew best in MYPA medium, at 30°C and pH 5.5. Carbon and nitrogen sources 

promoted higher rates by using molasses and yeast extracts, respectively. And the carbon to 

nitrogen ratio resulted in higher growth when used at a 10:1 ratio. All five strains give the 

highest mycelial growth on wheat grains. The information presented the growth requirements 

that will be important in the future development of Hericium mushroom production. 
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ABSTRACT: 

Maintaining quality and microbial safety of Korean winter mushrooms during overseas export 

and distribution is challenging. In this study, we evaluated the efficacy of vacuum film 

packaging and UV-C treatment on reduction of Listeria bacteria contamination and quality 

maintenance in Korean winter mushrooms during vessel export to Vietnam. Additionally, we 

developed a molecular marker for rapid diagnosis of Listeria bacteria contamination. The 

mushrooms were packaged with 1-layerd 30 µm CPP film or 3-layered 30 µm CPP films using 

PAC-2000 or PAC-3000 vacuum packaging machine and stored at 1oC for 2 weeks and 

distributed at 20oC for 2 days. The efficiency of the film packaging was analyzed by vacuum 

maintaining index, and overall the quality characteristics such as off odor, color, cap cleavage, 

stem elongations and sensory evaluation were evaluated during storage and distribution. 

Result suggest that postharvest loss of fresh winter mushroom could be reduced by packaging 

mushroom with 3-layered 30 µm CPP films packaged using PAC-3000 machine during vessel 

export to Vietnam. Irradiation with the UV-C treatment for 90 seconds with 15cm distance 

between the light source and the mushrooms resulted in 0.6 log CFU/g reduction in population 

of L. monocytogenes. For adapting the PCR method for quick and specific detection of Listeria 

bacteria and designed four pairs of PCR primers by analyzing the nucleotide sequence. The 

amplification product band size of L. monocytogenes, L. innocua, L. seeligeri and L. welshimeri 

were 762, 807, 620 and 609 bp, respectively. Result could be useful for diagnosing Listeria 

contamination of mushrooms by the application electrophoresis or real time PCR. 

 

This study was supported by the “Research Program for Agriculture Science & Technology 

Development (Project no. PJ01660902)” Rural Development Administration, Korea and 

“Research Program for Export Promotion Technology Development Program (Project no. 

617067-05-5-SB410)” Korea Institute of Planning and Evaluation for Technology in Food, 

Agriculture and Forestry (IPET) funded by the Ministry of Agriculture, Food, and Rural Affairs 

(MAFRA). 
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ABSTRACT: 
 

Macrolepiota turbinata is an edible mushroom, belonging to the family Agaricaceae that is 

highly appreciated for its pleasant taste and nutritional value. Some species of this genus are 

considered functional foods with diverse biological activities. With the advent of the antibiotic 

era, the overuse and inappropriate consumption of antibiotics have driven the rapid 

emergence of multidrug-resistant pathogens. 

 

The present study aimed to investigate the phenolic and organic acid content, antioxidant and 

antibacterial activities of M. turbinata J376 against Methicillin-resistant Staphylococcus 

aureus clinical strain and Pseudomonas aeruginosa ATCC 15442. 

 

Pure mycelium from the tissue of M. turbinata J376 was inoculated on potato dextrose broth 

and the fermentation broth was extracted with ethyl acetate. The obtained crude extract was 

used for the quantification of phenolic compounds and organic acids by preparative HPLC, 

determination of DPPH radical scavenging activity and antibacterial assays.  For the 

antibacterial assay, minimum Inhibition concentration (MIC) determination and antibiofilm 

activity were performed against MRSA clinical strain and P. aeruginosa ATCC 15442. Anti-

quorum sensing activity and inhibition of violacein pigment against Chromabacterium 

violaceum MTCC 2655 were also performed. 

 

The phenolic and organic acid content was quantified, and it was observed that rutin and oxalic 

acid were present in the highest concentration. It exhibits 77.68% DPPH radical scavenging 

activity at 1400 µg/ml concentration and IC50 value of 683 µg/ml. It inhibits biofilm formation 

and shows antibacterial activity against the two pathogens with the MIC value of 25µg/ml. It 

also exhibits 78.98% inhibition of violacein pigment formation by Chromabacterium violaceum 

MTCC 2655. 

 

In conclusion, M. turbinata J376 has rich bioactive compounds which possess antioxidant, 

antibacterial and antibiofilm properties against drug-resistant pathogens. 

 

 KEYWORDS: 

Antibacterial; antioxidant; anti-quorum sensing; Macrolepiota turbinata J376;  

bioactive compounds. 
 

AMC2021 organizing committee does not any editing, the author is fully responsible for the contents and language. 



  

 Asian Mycological Congress 2021 

268 AMC2021 | Asian Mycology in the 21st Century: The New Generation 

PT4 – 06 

 

Ethnomycological survey and mycochemical analysis of selected wild 

edible fungi in Aurora Memorial National Park, Central Luzon, 

Philippines 

 

Arenas Minerva C.1,*, Garcia Neal Patrick M.1,*, Labsan Trisha Mae R.1, Bejasa June Arvin I.1,   
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ABSTRACT: 

Aurora Memorial National Park (AMNP) is situated within the mountain ranges of Sierra Madre 

and is a rich habitat for diverse flora and fauna. Macroscopic fungi that exhibit a unique fruiting 

body that is edible are considered wild edible fungi (WEF) and mostly belong to the division 

Basidiomycota. The ethnomycological survey was conducted to identify the WEF utilized by 

Agta. A total of 35 fleshy macrofungi were collected in an opportunistic sampling, but only 23 

of them were identified and recognized as edible by the Agtas. Five species with enough 

samples were subjected to mycochemical analysis in determining its biochemical 

compounds: Auricularia auricula-judae, Auricularia polytricha, Cantharellus infundibuliformis, 

Collybia fusipes, and Lentinus tigrinus. The phenolic-positives are the species of A. auricular-

judae, C. infundibuliformis, and L. tigrinus; it shares the same result in alkaloids except in A. 

auricula-judae. Flavonoids are only present in C. infundibuliformis and C. fusipes, while 

glycosides are only present in Auricularia species. Saponins are determined in A. 

polytricha and L. tigrinus, while tannins are only present in A. polytricha and C. fusipes. Lastly, 

only A. polytricha exhibits biochemical terpenoids. 
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ABSTRACT: 

The discovery of new antibiotics is badly needed to combat the constantly increasing number 

of multi-drug-resistant microbes. Several known antibiotics are derived from fungi, and the last 

class of antibacterial drugs that reached the market was actually derived from cultures of fungi 

belonging to the Basidiomycota. The current project is dedicated to follow-up studies on 

collected Basidiomycota from Northeastern Thailand, in whose cultures significant 

antimicrobial activities were detected. One interesting strain which is Cerrena sp. nov. was 

obtained to study in order to get novel bioactive compounds. This strain was subjected to small 

scale cultivation in different culture media and the resulting organic extracts checked by HPLC-

DAD/MS to evaluate their secondary metabolite profiles. Then, scale-up-cultivation was done 

to produce larger amounts of crude extract for fractionation using preparative HPLC. 

Antimicrobial activity of each fraction was checked using a serial dilution assay to obtain the 

minimum inhibitory concentration (MIC). The active principles were isolated to purity and their 

structures are presently being elucidated using NMR spectroscopy and high-resolution mass 

spectrometry. Eleven unknown compounds with new core structure were isolated and 1 known 

compound (cryptoporic acid H) which was previously reported from Polyporus ciliates. All 

compounds were tested for antimicrobial activity, anti-cancer activity, and anti-multidrug 

resistant activity, some of them exhibited interesting activities. 
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ABSTRACT: 

Mexico is a megadiverse country with an estimated fungal diversity of 4500 species of 

macromycetes, about 10% of which are used as food in the country. The consumption of wild 

mushrooms in Mexico is ancestral, deep and accurate and dates back to pre-Hispanic times. 

Currently, they are a non-timber forest resource of huge cultural, economic and social 

importance. The objective of this research was to study the traditional knowledge of edible 

wild mushrooms in the forest of Piedra Canteada, municipality of Nanacamilpa, Tlaxcala, 

Mexico. We collected 100 samples during the rainy season from July to October from 2017 to 

2021, with field trips with local mushroom gatherers in Quercus spp., Pinus spp. and Abies 

religiosa forests. As a result, 87 species of edible wild mushrooms were identified, of which 57 

species are collected and consumed locally and 30 species are not consumed in the study area 

but have been reported as edible in other regions of Mexico or the world. Twenty-eight species 

have common names, for example “chupirul” (Laccaria squarrosa), “xolete” (Lyophillum spp.) 

and “tecomate” (species of Amanita section Caesarea). A species new to science was found and 

named Xerocomellus piedracanteadensis and three species were new to Mexico: 

Pulchroboletus neoregius, Singerocybe adirondackensis and Xerocomellus bolinii. Medicinal 

species were also recorded, including Hericium erinaceus, a species of great pharmaceutical 

importance currently used for the treatment of dementia. Exsudoporus frostii and 

Xerocomellus truncatus were the most abundant species. In addition to their economic and 

cultural importance, the species species have forestry and ecological importance, because 64 

are ectomycorrhizal, 20 are saprophytic and 3 are parasitic. This study shows that the area 

represents an important reserve of fungal biodiversity, and that in the region the mycological 

resource is a major forest component from the economic, socio-cultural and ecological 

perspectives. Furthermore, there is an enormous potential for mycotourism development, as a 

complementary activity to the already established firefly watching activity in the region. This 

research was funded by the CONACyT-PRONACES Project FOP07-2021-03 316198. 
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ABSTRACT: 

The identification of colors is an important part of the morphological analysis of fungi. The 

book of R.W. Rayner (1970) “The Mycological Color Chart” is commonly used by mycologists 

in assigning colors to fungal structures (i.e. mycelia, conidia, appresoria etc.). During 

identification, the color from photographs of the fungi is matched visually against the loose 

color panels supplied in the color chart. This practice carries some level of inaccuracy since the 

visual perception of color varies from one observer to another. In this paper we introduce 

PUPMCR, an R package for identifying colors from micro- and macro- photographs of fungal 

structures. As part of the image processing, the colors in the photograph are converted to the 

CIE L* a* b* coordinates. PUPMCR matches these coordinates to its built-in lookup table 

containing the color names obtained from Rayner color chart. The matching of color 

coordinates uses the Euclidean distance formula to find the closest L* a * b* coordinates 

between the colors from the fungal image and the named colors in the Rayner chart. In 

addition, pigments associated with the fungal color hues are supplied as an output. PUPMCR 

also provides a color histogram to allow users to view the color components present in the 

photographs. PUPMCR version 0.1.0 is available in the Comprehensive R Archive Network 

(CRAN). It can be downloaded for free in https://CRAN.R-project.org/package=PUPMCR.  
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ABSTRACT: 

Species in Harpellales are living in the gut tube of aquatic insects adhering their thalli to the 

gut lumen by a structure called holdfast. Juveniles of Ephemeroptera, Plecoptera and Diptera 

are the major three host groups. By 2019, nineteen species in eleven genera have been 

recorded in Japan. By additional collections of insect juveniles of Diptera (Chironomidae) and 

Ephemeroptera (Baetidae), four species new to Japan were recognized including an 

undescribed species. Fungal specimens were derived from midgut or hindgut of host insects 

by dissection. From larvae of Tanitarsini (Chironomidae) collected in Yamanashi pref. (1300m 

alt.), Stachylina subgrandis was collected from the midgut (the world third record), and 

Smittium aggregatum (the second record after the original description) was collected from the 

hindgut. Dual infection of those species was recognized. These two species have been collected 

at the same place in Canada (no description about dual infection). These may indicate that the 

two species prefer similar environmental conditions. Stachylina subgrandis has been recorded 

in China in 2015. From the other samples of Chironomidae collected in Tsukuba, Ibaraki pref. 

(200m alt.), Trichozygospora chironomidarum (new to Asia) was collected from the hindgut of 

Orthocladius samples. This species has been reported in USA, Sweden, England and 

Switzerland. Tsukuba is the southernmost habitat of this species. The last species was 

discovered from juveniles of Nigrobaetis sp. (Baetidae) collected in Hitachi-Omiya, Ibaraki pref. 

(20m alt.). A Glotzia species was recognized. In China, Glotzia ephemeridarum has been 

recorded. The zygospore of the present Glotzia sp. has a long appendage up to 150 micro 

meters. This feature remarkably distinguishes the present species from the other known Glotzia 

spp. Since 2000’s, Harpellales has been studied in Asian countries with increasing the number 

of species. In China, 31 species have been reported by wide host range researches in the three 

major host groups (especially several families of both Ephemeroptera and Diptera). In India, 

seven species have been reported from Ephemeroptera and Diptera. In Thailand and Korea, 

investigated host insects have been limited in Diptera, and five and seven species have been 

reported, respectively. By surveying un-researched host insects, a large diversity of Harpellales 

will be revealed in Asia. 
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ABSTRACT: 

Calocybe indica is a thermophilic tropical mushroom that is widely cultivated commercially in 

tropical countries such as India. In this study, optimal conditions and growth characteristics for 

culturing C. indica strains were determined. The culture and growth temperature and pH range 

of C. indica have been extensively investigated between 15–35 °C and pH 3–11. In order to 

improve the culturing ability, 20 nutrients including 21 carbon sources, 6 organic nitrogens, 6 

inorganic nitrogens, 13 amino acids, 6 organic acids, and 12 inorganic salts were tested. The 

effect of each selected nutrient source and concentration on mycelial growth was investigated. 

The optimal pH and temperature were determined to be pH 6.0-9.0 and 30-32°C, respectively.  

The optimum concentration of medium elements for the mycelial growth of C. indica was 

determined to be as follows: carbon source, 2% maltose; organic nitrogen source, 1% yeast 

extract; inorganic nitrogen source, 0.1% NaNO3; amino acid, 0.7% asparagine; organic acid, 

0.07% acetic acid; inorganic salt, 0.07 mM MnSO4. This work was carried out with the support 

of "Development of energy-saving mushroom resource and cultivation technology in response 

to climate change (Project No. PJ01558801)" Rural Development Administration, Republic of 

Korea. 
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ABSTRACT: 

Invertebrate-pathogenic fungi are fungi attacking insects, spiders and other arthropods. Their 

species diversity has been documented with more than 800 species around the world and 

about 400 species are recorded from Thailand. The infected insects were found in 8 major 

orders including Coleoptera, Hemiptera, Hymenoptera, Isoptera, Lepidoptera, Neuroptera, 

Orthoptera and spider. Spider-pathogenic fungi are widely distributed in Thailand, to be found 

on the underside of leaves and in the leaf litter, in community forest, National Park and fruit 

orchard. The majority of the spider pathogens are distributed in Cordycipitaceae while a few in 

Ophiocordycipitaceae, but none in the family Clavicipitaceae. More than 30 species including 

new species and new record from Thailand are found in the genera Akanthomyces Lebert, 

Beauveria Vuill., Cordyceps Fr., Gibellula Cavara, Hevansia Luangsa-ard et al., Purpureocillium 

Luangsa-ard et al., and Torrubiella Boud., which differ in terms of morphology. In this study, 

we have compiled the species of pathogenic fungi on spiders found in Thailand. 
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ABSTRACT: 

We examined community assemblages of the rhizosphere bacterial and fungal communities in 

eight Cryptomeria japonica plantations distributed from cool temperate to subtropical zones in 

Japan or Taiwan. In each plantation, fine root systems of C. japonica were collected from a 1 ha 

plot. DNA was extracted from rhizosphere soils, and amplicon sequence was performed on the 

V3/V4 region in 16S rRNA for bacteria and nrDNA ITS region for fungi, by Miseq. Both bacterial and 

fungal communities were significantly different among climatic zones and significantly related to 

several environmental factors. Soil pH is the best predictor of the community composition of 

bacteria, while a subset of soil pH, CN ratio, N content, percentage of soil pore and precipitation is 

the best one for the community of fungi. Bacterial communities consisted mainly of the members 

of Acidobacteria, Proteobacteria, Planctomycetes and Actinobacteria. The ratios of the numbers of 

sequence reads in Acidobacteria and WPS-2 were negatively correlated with soil pH, while that of 

Nitrospirae was positively correlated. Fungal communities consisted mainly of the members of 

Sordaiomycetes, Mortierellomycetes, Leotiomycetes and Agaricomycetes and there was no 

significant correlation between the numbers of sequence reads in each class and environmental 

variables. Null model analysis indicated that homogeneous selection, i.e., deterministic process, was 

a dominant driver for shaping bacterial communities, while dispersal limitation and drift, i.e., 

stochastic processes, were for fungal communities. Co-occurrence network was built primarily 

among bacteria. In intra-Kingdom interaction, Proteobacteria and Firmicutes had more positive 

links than negative links, while Actinobacteria and Verrucomicrobia had more negative links than 

positive links. There were no links among fungi. In inter-Kingdom interaction, one taxon of 

Mortierella had many positive links with bacteria, while one taxon of Ilyonectria had many negative 

links with bacteria. Most pairs of microbial taxa which linked negatively in the network analysis 

showed contrasting responses toward soil pH condition. The results indicated that bacteria and 

fungi associated with rhizosphere of C. japonica follow different ecological processes in community 

assembly and likely show different responses against environmental changes. Also, microbial 

communities are affected by environments; especially, soil pH is a major factor causing exclusive 

relationships between given microbes. 
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ABSTRACT: 

Orchid mycorrhizal fungi promote seed germination and nourish the plant during the seedling 

stage. Before an orchid produces its first leaves, the orchid protocorm exclusively depends on 

its fungal symbiont to supply it with everything it needs to survive. For orchid propagation and 

conservation, the isolation of orchid mycorrhiza is fundamental stage for studies. Fungal 

isolation and identification in the root of an endangered lady’s slipper orchid, Paphiopedilum 

niveum from southern Thailand were conducted. Tulasnella sp. DMKU-STL001 was obtaianed 

from root of this orchid. This isolated was capable of promoting of seed germination of P. 

nevium. Treatment with Tulasnella sp. DMKU-STL001 reached 15.51% of seed germination at 

60 days after incubation on oatmeal agar. The seed germination of P. nevium showed a strong 

host-specific with orchid mycorrhizal fungi. Our remarkable results should pave the way for the 

potential use of these mycorrhizal fungi to apply for the orchid propagation and conservation 

in the future. 
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ABSTRACT: 

Fungal endophyte are well known inhabitants of living plant system and have the ability to 

benefit plant growth and defense against pathogens. A total of 94 fungal endophyte were 

isolated from healthy leaves and petioles of Indigofera spp. (Fabaceae), Indigofera aralensis 

Gagnep., I. sootepensis Craib, I.  udonthaniensis Mattapha & Chantar, and I. zollingeriana Miq. 

in northeastern of Thailand. Eight fungi showed antibacterial activity against tested 

microorganism in preliminary screening. Nigrospora sp. (InSL8) produced extracellularly red 

pigment and showed the best results to inhibited gram positive bacteria Bacillus cereus and 

Staphylococcus aureus. The production of indole acetic acid (IAA) was varied among the 

isolated endophytes. Colletotrichum sp. (IUB8-1) showed highest IAA production at the 

concentration of 364.87 µg/ml.  
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ABSTRACT: 

In this study, the optimal conditions of Ramaria botrytis strains were selected. The mycelial 

growth temperature & pH range of Ramaria botrytis was investigated to 18 ~ 25 ℃ and 4.0 

~ 6.0 repectively. For efficient cultivation, 20 types of nutrient sources were selected, 

including carbon source Adonitol, six types of organic nitrogen source casamino acid, six 

types of inorganic nitrogen source NH4Cl, 13 types of amino acid alanine, six types of organic 

acid acetic acid, and 12 types of inorganic salts CaCl2. Each of the selected nutrition sources 

was treated according to their concentration to investigate the impact on growth. The 

optimum pH and temperature were determined as pH 5.0 and 23℃ respectively. The optimal 

concentration of medium elements for the mycelial growth of Ramaria botrytis was 

determined as follows: carbon source 1% Arabinose, organic nitrogen source 2% malt extract, 

inorganic nitrogen source 0.05% NH4H4PO4, amino acid 0.05% asparatic acid.  

 

This study was carried out with the support of "Physiological and ecological evaluation and 

cultivation feasibility review of Ramaria botrytis (Project No. PJ01476302)" Rural Development 

Administration, Republic of Korea 
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Kickxellomycotina 
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ABSTRACT: 

“Trichomycetes” is now an ecological group to colonize in the arthropodal gut attaching by 

holdfasts, which are formed from secreted substrates from sporangiospores and sometimes 

accompanied by morphologically distinct cells. “Trichomycetes” is polyphyletic in the 

subphylum Kickxellomycotina and composed of three orders (Asellariales, Harpellales, and 

Orphellales) and a clade comprising only a genus Barbatospora. Kickxellomycotina also 

contains saprobes on soil or excrement (most Kickxellales) and mycoparasites (Dimargaritales). 

The gut-inhabiting groups and the saprobic groups were nested in a phylogenetic tree of 

Kickxellomycotina (Tretter et al., 2014). There remains a question how the two ecological 

groups have been evolved. We provided a new ecological group “amphibious fungi” 

intermediate between the two groups as the key to solving the question. Unguispora 

rhaphidophoridarum (tentative name) (Kickxellales; Kickxellaceae) is an “amphibious fungus” 

that live in the gut of cave crickets and on their excrement. The fungus holds on hairs on the 

intestinal surface by claw-like ornamentation of its sporangiola to stay in the host gut.  The 

attachment structure to the gut in U. rhaphidophoridarum is distinct from the holdfast in 

trichomycetes. To elucidate the origin of the claw-like ornamentation and homogeneous 

structures among the other species in Kickxellomycotina, we observed sporangiola of U. 

rhaphidophoridarum by a transmission electron microscope (TEM). In the sporangiole, five and 

four layers compose of a cell wall in the upper and lower halves, respectively.  The claw-like 

ornamentation is arranged in the upper half of the sporangiole and derived from the innermost 

layer of the cell wall. Since the holdfast of trichomycetes is derived from substances in the 

vesicles within the sporangiospore secreted during germination, this observation demonstrates 

that the attachment structure of U. rhaphidophoridarum has a different origin from that of 

trichomycetes. In U. rhaphidophoridarum, spines are arranged in the lower half of the 

sporangiole and derived from the innermost layer that is continuous with the layer of the claw-

like ornamentation. Therefore, the claw-like ornamentation seems to have been formed from 

the development of the spines. The spines have been reported in Kickxellales but never in 

trichomycetes. The different origin of attachment structures to the gut indicates gut symbiosis 

has been occurred multiple times independently in Kickxellomycotina. 

 

KEYWORDS: 
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ABSTRACT: 

Padang Industry Public Co., Ltd. closed its mine in Mae Sod in the north of Thailand and 

returned the area to the Royal Forestry in 2016. In 2018, NSTDA together with the Royal 

Forestry worked together to study macrofungi to record species in the area under The Royal-

initiated Learning Promotion Project for Environmental Conservation and Rehabilitation. One 

hundred and ninety-eight taxa were observed, most of which are Basidiomycetes (127 taxa) 

followed by 71 Ascomycetes including Xylariales (38 taxa) and Entomopathogenic fungi (33 

taxa). Moreover, edible and medicinal mushrooms were recorded including Amanita 

hemibapha, Amauroderma rude, Auricularia spp., Astraeus sirindhorniae, Ganoderma sp., 

Termitomyces aurantiacus, Lentinus polychrous, Russula cf. emetica, and Phallus cf. 

echinovolvatus. The new species of Xylariales and entomopathogenic fungi were found and 

published comprised Purpureomyces maesotensis, Daldinia phadaengensis, and Daldinia 

flavogranulata. 
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ABSTRACT: 

Microfungal diversity from various insect in the order Blattodea, Coleoptera, Hemiptera, 

Hymenoptera, Isoptera, Lepidoptera, Odonata and Orthoptera in Thailand was studied. Ninety-

one insect samples were grinded in sterile water and spreaded on Potato Dextrose Agar (PDA) 

supplemented with Streptomycin and Chloramphenical and incubated at room temperature 

for 3-5 days. Two hundred and thirty fungal isolates were found. Microfungal identification was 

done using molecular study. Forty-two fungal species could be identified using molecular 

techniques and morphological features including : Acremonium acutatum, A. citrinum, 

Acrodontium salmoneum, Aspergillus aculeatus, A. elegans, A. japonicus, A. minisclerotigenes,  

A. nidulans, A. ochraceopetaliformis, A. tamari, A. terreus, A. versicolor, Aspergillus sp.,  

Cladosporium cladosporioides, Cladosporium sp., Curvularia hawaiiensis, C. variabilis, 

Debaryomyces nepalensis, Fusarium equiseti, F. solani, Fusarium sp., Hypomyces sp., 

Leucosphaerina sp., Neodeightonia subglobosa, Nigrospora chinensis, Paecilomyces sp., 

Penicillium citrinum, P. oxalicum, P. singorense, P. steckii, Penicillium sp., Peniophora sp., 

Purpureocillium lilacinum, Sarocladium implicatum, Schizophyllum commune, Talaromyces 

purpurogenus, Talaromyces wortmannii, Talaromyces sp., Trichoderma harzianum, 

Trichoderma sp., Trichomonascus sp. and Xylaria feejeensis. The common fungal species found 

in this study were, Aspergillus, Cladosporium and Penicillium.  
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Gibberella moniliformis and Fusarium oxysporum 
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ABSTRACT: 

Bacterial endophytes are bacteria that reside in plant tissues in a symbiotic relationship. They 

appear to be non-pathogenic and advantageous to the growth of the majority of plants. 

Endophytes have the potential to operate as a biocontrol agent due to their capacity to 

mediate disease resistance by creating secondary metabolites such as the chitinase enzyme, 

which inhibits plant fungal pathogens. The present study isolated a total of 15 endophytic 

bacteria from the foliar tissues of Jatropha curcas (Malpighiales: Euphorbiaceae) and Euphorbia 

heterophylla (Malpighiales: Euphorbiaceae) in Kauswagan, Lanao del Norte, Philippines. All 

isolates were first identified morphologically. Antifungal activity of endophytic bacterial isolates 

was determined using the standard Dual Culture Assay with phytopathogens, Fusarium 

oxysporum and Gibberella moniliformis. Three isolates designated as EH1, NJL3, and EH6 

displayed strong mycelial inhibition against G. moniliformis, whereas five isolates labeled as 

EH8, EH1, NJL3, NJL9, and EH6 exhibited strong mycelial inhibition against F. oxysporum. The 

results indicated that EH6 (95.60±0.96% inhibition of G. moniliformis; 84.11±1.76% inhibition 

of F. oxysporum) and EH1 (75.27±1.73% inhibition of G. moniliformis; 55.14±2.87% inhibition 

of F. oxysporum) are both efficient inhibitors of G. moniliformis and F. oxysporum. However, 

EH6 has demonstrated virulence to both phytopathogens. Additionally, NJL3 (51.65±1.67%) 

strongly inhibits G. moniliformis, whereas isolates EH8 (78.50±3.62%), NJL12 (53.27±2.10%), 

and NJL9 (76.04±2.02%) showed strong inhibition against F. oxysporum. The isolates were then 

proceeded for genomic DNA extraction and PCR amplification utilizing the 16S-rDNA sequence 

analysis (27F, 1500R). These putative endophytes may be further investigated in vivo in test 

crops, as a biocontrol agent against other phytopathogenic fungi in vitro, and for their 

secondary metabolites, which may have pharmacological value.  

 

KEYWORDS: 

Antifungal activity; biocontrol agent; endophytic bacteria; Euphorbia heterophylla; 
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ABSTRACT: 

Objectives: Aspergillus fumigatus is a major causative agent of aspergillosis for 

immunosuppressed hosts and patients with chronic pulmonary diseases. Recently, azole 

resistance of this fungus has become a problem worldwide; thus, rapid detection is desirable 

the clinical practice. In this study, we established a matrix-assisted laser desorption ionization 

time-of-flight mass spectrometry (MALDI-TOF MS) combined with multivariate and 

discriminant analysis to detect azole-resistant A. fumigatus strains. 

 

Methods: A total 100 strains of well identified A. fumigatus were used. Of these, 50 strains are 

azole-resistant strain for which the molecular mechanism of resistance is known. The resistant 

strains confirmed that the minimum inhibitory concentrations (MICs) of voriconazole or 

itraconazole were 2 µg/mL or higher. Strains were cultured for 3 to 12 days in several mediums 

and temperatures to find the most appropriate method. Mass spectra were obtained using 

Microflex LT MALDI-TOF spectrometer (Bruker Daltonics) after ethanol and formic acid 

extraction. To create a discriminant model, partial least squares discriminant analysis (PLS-DA) 

and discriminant analysis [algorithms: random forest or support vector machine (SVM)] were 

conducted based on R:S = 30:30 strain-set. We evaluated its accuracy using the raw data of 

mass spectrum measured from different strain-set. 

 

Results:  Except for 1-day-culture, the earlier incubation, the better separation of PLS-DA plots 

between resistant and susceptible strains was shown. In the best SVM model constructed by 

3-days-culture, the discrimination success rates were 95% and 100%, when cut-off were set as 

75% and 62.5% among 8 replications, respectively. One peak was specialized in azole-resistant 

strains with 34 bp or 46 bp tandem repeats (TR) in the promoter region of cyp51A, while the 

molecule weight differed from previously reported in Spain (Zvezdanova et al. 2022, Clinical 

Mycology and Infection). TR strains are extremely rare in Japan, and most of resistant strains 

has point mutations on cyp51A. No specialized biomarkers were found among point mutations, 

while it was possible to detect them by the model. The success rate of the model increased by 

changing the definition of resistant strains from MICs> 2 to> 4. 

This new model will allow clinical isolates to be identified species-level and susceptibility of 

antifungul drags at the same time. 

 

KEYWORDS: 
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ABSTRACT: 

Dermatophytes are frequent fungal skin pathogens of mammals, specialized in the degradation of 

keratin and other skin components. They are able to produce a whole range of secondary metabolites. 

Some of them are characterized as volatile organic compounds (VOCs) and they are responsible for a 

very strong and specific odor of dermatophytes. In various microorganisms, spectra of VOCs can be used 

for chemotaxonomy and species determination. Subsequently, they can be used for rapid recognition 

by gadgets referred to as “electronic noses”. However, a comparative database has not yet been created 

for dermatophytes. In our study, we use gas chromatography-mass spectrometry (GC-MC) for the 

measurement of VOCs from more than 14 taxa of dermatophytes. That way, more than one hundred 

compounds were found. Some of them are common for other filamentous fungi or yeasts, others were 

found for the first time to be produced by fungi and therefore might be dermatophyte specific. Some 

of the compounds also show potential biological activity. By subsequent analysis, covering bioassays 

and co-cultivation experiments we are trying to uncover the role of those compounds in infection and 

thus their role in the pathogenicity of dermatophytes. 

 

This project (START/SCI/092) was supported by the project “Grant Schemes at CU” (reg. no. 

CZ.02.2.69/0.0/0.0/19_073/0016935).  
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ABSTRACT: 

Entomopathogenic fungi (EPF), a very diverse group of fungal species is currently used worldwide 

as biocontrol against wide range of insect pests along with its multiple potential benefits in 

agricultural practices. This study aims to assess the locally-isolated entomopathogenic fungi against 

Zophobas morio as a preliminary bioassay and to assess the most virulent EPF against Spodoptera 

litura under laboratory and screen house conditions. EPF were isolated from different areas of 

Bukidnon province (southern Philippines) and identified using morphological and molecular 

primers, ITS 1/ITS 4 and TEF regions. For the preliminary lab assay, 5 species of EPF viz Trichoderma 

virens, Penicillium polonicum, Penicillium expansum, Acremonium cellulolyticus, and Diaporthales 

sp. were most virulent against Z.morio. The efficacy of these species including Metarhizium 

anisopliae and Beauveria bassiana were further studied in a bioassay with different developmental 

stages of S. litura (i.e. larvae 1-2, 4-5; 2 and 5 day old pupae). The the most virulent against L1-2 

was B.bassiana with 100% (day 3); L4-5 was M.anisopliae with 100% mortality (day 6); on 2-day old 

pupae was T.virens with mortality rate of 72.50%, 80%, and 76.66% (day 9); on 5 day old pupae was 

Diaporthales sp. with mortality rate of 92.50%, 100%, and 96.66% (day 7), post treatment of 1.6x107, 

4.3×108, 3x109 conidia/ml, respectively. Moreover, the efficacy of M.anisopliae and T.virens was 

further tested against L4-5 of S. litura in screen house conditions. The said EPF were applied either 

alone or in combination (M.anisopliae + T.virens). Results showed that M.anisopliae and T. virens 

combined and M.anisopliae alone provided the highest larval mortality rate with 95% in 5 days 

when treated with conidial suspension containing 3x1010 conidia/ml compared to the larval % 

mortality of T.virens alone with larval mortality of 90%. Evidently, T. virens applied alone exhibited 

a remarkable result, having the ability to kill insect pests. Overall, the potential of combining the 2 

EPFs as an effective alternative to kill L4-5 of S.litura larvae was highly effective however, for a 

favourable cost-efficient to agricultural practice, M.anosipliae alone has better potential, as a low-

cost, environmentally safe tool for the control of L4-5 of S.litura population. Further studies are 

recommended for EPF isolates against all developmental stages of S.litura in order to determine 

whether M.anisopliae alone is consistent with its virulence in semi-field/field conditions. 

 

KEYWORDS: 
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ABSTRACT: 

Bunch rot disease caused by Marasmius sp. is one of important diseases of oil palm. This 

research aimed to find antagonistic bacteria that have ability to inhibit the growth of this 

fungus. Several isolates of bacteria from our culture collection were tested for their antifungal 

abilities using dual culture assay. The result revealed top three bacterial isolates that showed 

the highest antifungal ability against Marasmius sp. which were isolates no. M27, M25 and M22 

with percentage of inhibition at 22.34, 21.99 and 19.86%, respectively. Cell free supernatant 

using poison plate technique of M27 gave the highest percentage of inhibition against 

Marasmius sp. at 65.59%, followed by M25 and M22 with 55.91 and 62.37% inhibition, 

respectively. By testing the biocontrol ability by volatile substance, it was found that M22, M25 

and M27 were able to inhibit the fungus with 40.41, 16.23% and 7.28% inhibition, respectively. 

We selected M22 as a representative antagonistic bacterium for time-course examination 

monitoring relationship of bacterial viability and its inhibition ability. It was revealed that 

antagonistic substances were produced when bacteria entering stationary phase of growth at 

8 hours onward. The highest antagonistic activity with the inhibition of 65.75% was found at 

20 hours of growth. Morphological identification of M22, M25 and M27 showed that all of 

them were Gram positive rod-shaped bacteria. Sequence analysis of 16S rRNA region indicated 

that M22 has 100% similarity to Bacillus subtilis CAB1111 (KJ194590), M25 has 100% similarity 

to Bacillus velezensis T18 (KY307917), and M27 has 99.87% similarity to B. velezensis RQL-120-

24 (MT078637). Bacteria and the substances produced have potential to be used to control 

Marasmius bunch rot disease of oil palm. 
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ABSTRACT: 

Orchids are considered the indicators of the health of any ecosystem. The microbiome 

associated with any plant plays a significant role in the host's life cycle and performs various 

plant beneficial activities to improve their growth and productivity. They also prevent the 

growth of phytopathogens and act as a reservoir of biologically and pharmacologically 

important enzymes, which may find many industrial applications.  

 

In the present study, the absorption roots of Dendrobium ovatum L. Kraenzl., an endemic 

orchid of peninsular India was collected from Kerala. The roots were washed in distilled water, 

cut into 1cm long pieces and inoculated into Potato Dextrose Agar plates supplemented with 

50mg/L Streptomycin. The plates were observed for 5 to 7 days and the fungal associates were 

isolated. The pure cultures were transferred to agar slants and stored. Morphological and 

molecular characterisation confirmed the fungal associate as Trichoderma harzianum. The 

antifungal efficacy of the isolate was tested against the phytopathogen, Sclerotium rolfsii by 

dual culture assay. Sclerotium rolfsii is the causal agent of collar rot/ foot rot of many cereals, 

pulses, oil crops, vegetables and fruit seedlings. Moreover, it is known to cause southern rot in 

orchids resulting in the sudden collapse of the plant. The test was conducted in triplicates, and 

the radial growth of the pathogen was noted for each case for calculating the percent inhibition 

of growth of pathogen. The plates were observed for seven days, during which the monoxenic 

culture of Sclerotium rolfsii maintained as the control covered the entire plate.  

 

The results from the assays confirmed the ability of Trichoderma harzianum to inhibit the 

growth of the phytopathogen, Sclerotium rolfsii. The percentage inhibition was noted to be 60 

percent in the dual culture assay, indicative of the antifungal efficacy of the fungal 

associate Trichoderma harzianum against Sclerotium rolfsii. The fungal associate can be 

successfully used as a potential biocontrol agent, and the integration of these in the 

conservation biology of the holobiont can show a tremendous impact on conservation efforts 

since a healthy microbiome is an indication of a healthy organism.   

 

KEYWORDS:  
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ABSTRACT: 

Exobasidium pentasporium was first found on Rhododendron kaempferi in Nikko, Tochigi 

Prefecture, Japan and was described only with a brief mentions and illustration of a specimen 

in 1896. This fungus has been recorded as a pathogen causing witchs' broom disease of R. 

kaempferi, R. macrosepalum, and R. tschonoskii. The symptom of the disease is progressing 

permanently, resulting in debilitation and death. Recently, the fungus seriously damages to R. 

kaempferi in Japan. To stabilize the accurate identification of the disease, the specimen in the 

original holotype was searched, carefully retrospectively reviewed, and illustrated. In addition, 

the name was epitypified based on a newly collected topotype specimen with an ex-epitype 

culture. A phylogenetic tree using ITS and LSU sequences showed that our isolates of E. 

pentasporium grouped with other Exobasidium species on Rhododendron forming a 

monophyletic clade with strong statistical support.  
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ABSTRACT: 

Asian soybean rust (ASR) caused by Phakopsora pachyrhizi (Pucciniales, Basidiomycota), an 

obligate biotrophic parasite, is a serious disease in Fabaceaeous plants. In the recent research 

for biological control using natural enemy organisms, effective fungal agents against ASR have 

been reported in several species belonging to Cordycipitaceae (Ascomycota). Leptobacillium 

symbioticum was isolated from uredinia of P. pachyrhizi on soybean and body surfaces of 

mites. Co-inoculation for soybean with L. symbioticum and P. pachyrhizi suppressed ASR 

lesions, suggesting that this fungus suppresses ASR. However, the mechanism of ASR 

suppression by L. symbioticum has not been elucidated. To clarify this mechanism, we focused 

on the secondary metabolites made by L. symbioticum and examined.  

 

Leptobacillium symbioticum strain Soy1-2 isolated from uredium of P. pachyrhizi was cultured 

in 2% malt extract liquid medium for 96h with shaking. The liquid medium cultured was filtrated 

to remove mycelia and conidia of L. symbioticum using a PolyEtherSulfone membrane filter of 

0.45 um in pore size. In co-inoculation test, that filtrate was sprayed to soybean leaves 

concurrently with urediniospores of P. pachyrhizi. As a result, the number of ASR lesions on the 

leaves co-inoculated with both the filtrate and the urediniospores is smaller than those in the 

control that was sprayed only the liquid medium. However, no significant difference was found 

in the number of uredinia of P. pachyrhizi produced in a lesion that appeared on the abaxial 

surface of the leaves. Detached soybean leaves co-inoculated with the filtrate and P. pachyrhizi 

were examined to analyze the expression of defense-related genes at 6 hours after co-

inoculation. As a result, the expression of these genes showed higher levels than those in the 

control that was dropped both only L. symbioticum and only the liquid medium. It indicates 

that the secondary metabolites made by L. symbioticum contribute to enhanced resistance in 

soybean against ASR. 
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ABSTRACT: 

The Dong Phayayen-Khao Yai Forest Complex is a UNESCO World Heritage Site in Thailand 

that comprises five almost contiguous protected areas; Khao Yai National Park, Thap Lan 

National Park, Pang Sida National Park, Ta Phraya National Park, and Dong Yai Wildlife 

Sanctuary. In this study, the diversity of invertebrate pathogenic fungi in Dong Phayayen-Khao 

Yai Forest Complex was investigated from December 2018-August 2021. Five hundred and 

fourteen fungal samples were classified into 3 families: Clavicipitaceae, Cordycipitaceae, and 

Ophiocordycipitaceae in the order Hypocreales. These fungi were identified into 46 species 

based on the study of their morphological characters. The infected hosts belong to 8 insect 

orders including Blattodea, Coleoptera, Diptera, Hemiptera, Hymenoptera, Lepidoptera, 

Neuroptera, Orthoptera, and spiders (Araneae). The most infected insect hosts belong 

Hymenoptera order (44.87%). The most common genus was Ophiocordyceps (45.7%). In this 

study, three species including Aschersonia sp. on scale insects under dicotyledon leaves at 

Khao Yai National Park, Ascopolyporus sp. on scale insect on small branches at Pang Sida 

National Park, and Ophiocordyceps sp. on Coleoptera larvae buried in the soil at Pang Sida 

National Park, were tentatively described as new species based on morphology and 

phylogenetic analyses. Additionally, we found a new record of the sexual stage of the Hirsutella 

petchabunensis in the forest at Ta Phraya National Park. In the present work, we isolated a total 

of 35 fungal isolates for further study. 

 

KEYWORDS: 
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