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Part 1: Coelomycetes 

 

Chapter 1: Introduction and literature review 

 

Coelomycetes 

In the 1990s, mycologists estimated that there might be 1.5 million species of fungi on 

the Earth (Hawksworth 1991). Recent estimates, based on high-throughput sequencing 

methods, suggest that as many as 5.1 million fungal species may exist (Blackwell 2011). Yet, 

only about 100 000 species have so far been described (Kirk et al. 2008). More recent 

estimate of fungi suggested over 712 000 species (Schmit & Mueller 2007) or 611 000 (± 297 

000) (Mora et al. 2011). These numbers are truly approximate because about 1 000 new 

species are described each year (Moore et al. 2011). The biggest groups in the kingdom 

Fungi are the Ascomycota and the Basidiomycota (Kirk et al. 2008). With about 64 000 know 

species, Ascomycota is the largest group. Traditionally, Ascomycetes are classified with the 

reproductive structures, viz. ascomata, asci and ascospores, differentiated during the sexual 

reproductive phase. More recent classifications are based on molecular data, i.e., gene 

sequences (Kirk et al. 2008). However, a large number of Ascomycetes, encountered in their 

asexual reproductive phase, were formerly classified in the Deuteromycetes. Two groups 

were defined within the Deuteromycetes, namely the Coelomycetes, in which the asexual 

spores are produced within a cavity-like structure and the Hyphomycetes, in which the 

asexual spores are produced directly on the mycelium (Figure 1).  

 

Figure 1 Fruting structures of Coelomycetes (A) and Hyphomycetes (B) 
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There are more than 1592 genera with no known sexual stage, representing 55% of all 

known genera (Wijayawardene et al. 2012). With the advancement of molecular-based 

taxonomy, however, this number is decreasing and we now know the connections between 

sexual and asexual stages of Ascomycetes for more than 7 000 names (http://www.cbs. 

knaw.nl/databases/anateleo.htm).  

The term Coelomycetes was introduced by Grove (1919, 1935, 1937) for a section of 

imperfect or asexually reproducing group of fungi (Deuteromycetes, anamorphic fungi, 

producing pycnidial and acervular fruiting bodies). Kendrick (2000) considered 

Coelomycetes as an artificial assemblage of fungi with pycnidial (coelome-like) and acervular 

(cup-shaped, stromatic) fruiting body within which conidia develop on conidiophores and 

condiogenous cells. Most of these were found to be anamorphic Ascomycetes. However, in 

the Basidiomycota, a few genera such as Fibulocoela and Chaetospermum are known to be 

coelomycetous fungi (Nag Raj 1978, Rungjindamai et al. 2008). The systematic arrangement 

of Coelomycetes given below follows that of The Fifth Kingdom (3rd Edition) of Kendrick 

(2000): 

Domain: Eukaryota 

  Kingdom: Eumycota 

    Phylum: Ascomycota 

      Subphylum: Pezizomycotina 

                  Anamorph: Coelomycetes 

The Coelomycetes contains more than 1 000 genera (+500 synonyms) and 7 000 

species (Kirk et al. 2008). They have a wide geographical range of distribution in the tropical 

and temperate regions, and even extend to the antarctic and arctic domains. The 

coelomyceteous fungi have the ability to grow, survive and reproduce in a wide variety of 

ecological situations (Sutton 1980). For example, Thaung (2008) reported Coelomycetes on 

plants in the monsoon ecosystem of Burma, with 61 genera in 343 taxa. These included 

genera such as Collectotrichum, Pestalotiopsis, Phoma, Phyllosticta, Phomopsis, Asteromella 

and Septoria.  

http://www.cbs.knaw.nl/databases/anateleo.htm
http://www.cbs.knaw.nl/databases/anateleo.htm
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Coelomycetous fungi often appear as plant pathogens, infecting all parts of plants 

(leaves, branches, twigs, stems, bark, floral structures and fruits) and causing damage to a 

variety of different plant species around the world, which renders their study important for 

food crop growth. Important species include leaf spot of banana-causing S. eumusae (Carlier 

et al. 2000), tree peony (the king of flowers)-infecting Hainesia lythri (Zhang et al. 2008), 

anthracnose of salt-wort-causing C. truncatum (Kubota et al. 2011), or strawberry and 

mango rot-causing C. acutatum (Nam et al. 2008, Nelson 2008, Garrido et al. 2009). 

Additional diseases include anthracnose by C. gloeosporioides on pitahaya (Palmatee et al. 

2007, Ortiz-Hernández & Carrillo-Salazar 2012), canker and twig dieback of blueberry by 

Pestalotiopsis sp. or Truncatella sp. (Espinoza et al. 2008), zalea petal blight by P. guepini 

(Rivera & Wright 2000), bitter rots of grapes by Greeneria sp. (Navarrete et al. 2009, 

Samuelian et al. 2013), or Bur oak blight on Quercus macrocarpa by Tubakia iowensis sp. 

nov. (Harrington et al. 2012), black spots, leaf blotch and leaf blight on various fruits by 

Phyllosticta species (Glienke-Blanco et al. 2002, Silva & Pereira 2007). Coelomycetes may 

also live as endophytes on living plants (Pazoutová et al. 2012) and as saprobes on moribund 

or dead plant material (Yanna et al. 1998). They can be detected in many different 

environments (e.g., plants, vertebrates, fungi, lichens, dung, soil, fresh water and marine). 

Some Coelomycetes are important producers of novel compounds. The species within the 

genus Pestalotiopsis alone were shown to produce more than 130 new secondary 

metabolites, in the last few years (Xu et al. 2010), showing various antifungal and 

antimicrobial activities against gram-positive bacteria. These also include metabolites from 

Phomopsis sp. with antimycobacterial activity against Mycobacterium tuberculosis 

(Rukachaisirikul et al. 2008). Some have shown promises of anticancer activities. For 

example, Calvé et al. (2011) found a novel oxazatricycloalkenone extracted from P. cirsii 

with anticancer activity. P. cirsii produces a mycoherbicide with potential for biological 

control (Evidente et al. 2008). Coelomycetes are therefore an extremely important group of 

microorganisms being involved in causing plant diseases, effecting biological control, and 

important sources of novel medicinal metabolites. However, as a group they are poorly 

known and their classification is outdated, based on subjective decisions made with 

morphology, before the days of molecular techniques. 
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The coelomycetous fungi produce reproductive structures consisting of conidiophores 

and conidia enclosed in definitive fruit bodies (conidiomata) that may be in the form of an 

acervulus (Figure 2, N), a pycnidium (Figure 2, AςF), a pycnothyrium (Figure 2, GςM), which 

may even be cupulate (Figure 2, O) or stromatic (Figure 2, P-S, Sutton 1980, Nag Raj 1993). 

The structures are formed within a cavity lined with fungal tissue, host tissue or a 

combination of both that usually develop beneath the surface layers of the plant substrate. 

The conidiomata in different genera may be superficial (Figure 2, D), semi-immersed (Figure 

2, E) or immersed (Figure 2, F) (Kirk et al. 2008). 

 

Figure 2 Conidiomatal type. AςF: pycnidial; B: dehiscence by a central circular ostiole; C: dehiscence by a 
longitudinal slit; D: superficial; E: semi-immersed; F: immersed; GςM: pycnothyrial; G: with upper wall only; H: 
with upper and lower walls; I: with a central supporting column; J: multilocular with several supporting 
columns; K: dehiscence from the margin; L: dehiscence by a central ostiole; M: dehiscence by irregular fissures; 
N: acervular; O: cupulate; PςR: eustromatic; P: convoluted, immersed; Q: multilocular, immersed; R: 
multilocular, superficial; S: pseudostromatic. (Kirk et al. 2008) 
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Coelomycetes classification 

Morphological classification 

Morphological characters used for classification of Coelomycetes included 

conidiomatal typesΣ {ŀŎŎŀǊŘƻΩǎ ǎǇƻǊŜ ƎǊƻǳǇǎ (septation, form of spores and color) and 

conidiogenous structures and events. This artificial class has been separated into three 

orders (Kirk et al. 2008), namely Sphaeropsidales, Melanconiales and Pycnothyriales that are 

characterized by pycnidial, acervular and pycnothyrial conidiomata, respectively (Figure 2; 

Table 1). Within these orders, conidiomata types, conidiogenous cells, conidiophores, 

conidial morphology, conidiogenesis and conidium appendages are treated as important, 

diagnostic characters in the classification.  

 

Table 1 Explanation of Orders in Coelomycetes (Kirk et al. 2008). 

Order Explanation Example 

Sphaeropsidales  Mycelia are immersed in the substratum or superficial. 
Conidia may be dry or slimy and conidiogenous cells are 
varied. Conidiomata are superficial, semi-immersed or 
immersed with conidiogenous layer lining the wall of the 
conspicuous locule. Diversity in conidiomata structure is 
considerable in terms of tissue composition  
 

Sphaeroidaceae 
Phyllostictales 
Nectriodaceae  
Phomales 

Melanconiales  Mycelium within host or substratum. Conidiogenous cell are 
varied. Conidiomata are subcuticular, epidermal, 
subepidermal, peridermal or subperidermal. Conidiogenous 
layer is formed within substratum. Dehiscence is by rupture of 
the overlying tissues and conidial masses may be dry or slimy. 
Conidiomata become erumpent at maturity and grade into 
sporodochial conidiomata.  
 

Melanconiaceae 
Coryneaceae 
Stilbosporaceae 

Pycnothyriales Mycelium may be immersed in substratum or superficial; 
when superficial it may bear hyphopodia and/or setae. 
Conidia are produced in several ways. Conidiomata are 
superficial or subcuticular, flattened uni- or multi-locular, 
sometime attached to substratum by central column of tissue 
or hypostroma, otherwise attached at periphery. 
Conidiogenous layer may be restricted to upper or lower 
surfaces or occur on both; tissue structure of pycnothyrium 
and nature of marginal cells are important generic criteria. 
Anamorphs of Dothideales 
 

Pycnothyriaceae 
Microthyriopsidaceae 
Actinothyriaceae 
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Additional classifications exist. Grove (1935), classifying the Coelomycetes under 

Deuteromycetes, subdivided them into two orders: Sphaeropsidales (pycnidial) and 

Melanconiales (acervular). Using these morphological features, Sutton (1980) reviewed 370 

genera of Coelomycetes. He also used two fundamental types of origin of the conidium 

(conidiogenesis), blastic or thallic (Figure 3), in his treatment. This gave rise to two classes, 

the blastodeuteromycetes and the thallodeuteromycetes. Each class was further divided 

into subclasses according to the origin of conidium wall, i.e., holoblastic and enteroblastic 

type (Figure 4). Nag Raj (1993) studied 417 species in 142 genera and separated the 

Coelomycetes using appendages of conidia. Conidiogenesis was used for separation of taxa 

at the class, subclass and ordinal levels. He used conidiomata structure for classification at 

the sub-ordinal level. This treatment resulted in 9 types (Table 2). 

 

 

Figure 3 Type of conidiogenesis, blastic (A) and thallic (B) (redrawn from Kendrick 2000). 

 

A B
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Figure 4 Classification of Coelomycetes, following Sutton (1980). 

 
Table 2 Types and nature of appendages in Coelomycetes (extracted from Nag Raj 1993). 

Type Nature of appendages 

A Cellular: formation of conidium proper precedes formation of appendages; appendage(s) 
attenuated or filiform, simple or branched, nucleate or enucleate, volume of lumen not 
altered by centripetal thickening of appendage wall. 

   A1 Cellular: formation of conidium proper preceding formation of appendages; appendage(s) 
attenuated or filiform, simple or branched, nucleate or enucleate, volume of lumen reduced 
by centripetal thickening of appendage wall. 

   A2 Cellular: appendage formation preceding development of conidium proper; appendage(s) 
attenuated or filiform, nucleate or enucleate, primary or secondary or both. 

B Extracellular: appendage apical, arising from mucilaginous material around developing 
conidia, gradually receding toward conidium apex. 

C Extracellular: appendage (s) apical or basal, originating by eversion of partial or full mucoid 
sheath. 

D Extracellular: appendages apical, originating by structural changes in parts of conidium 
sheath. 

E Extracellular: appendages formed inside the conidium sheath. 
F Extracellular: conidium sheath contributing to formation of appendages 
G Extracellular: appendages resulting from new wall-building and subsequent structural 

changes in wall material. 
H Extracellular: appendages arising from structural changes (progressive gelatinization) in 

appendage primordial (wall areas) delimited on the developing conidium. 
I Extracellular: appendages extruded through pores in the conidium wall. 

 

Molecular classification 

More recently, molecular techniques and phylogenetic analyses have been applied to 

elucidate the relationship of the different groups of fungi and the identification and 

classification of Coelomycetes. Such technologies include Restriction Fragment Length 

Polymorphism (RFLP), Amplified Fragment Length Polymorphism (AFLP), Random Amplified 
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Polymorphic DNA (RAPD) and Polymerase Chain Reaction (PCR) followed by DNA 

sequencing. 

Restriction Fragment Length Polymorphism (RFLP) 

In this method, DNA fragments are amplified from different strains and the PCR 

fragments cut with diagnostic restriction enzymes. This is a rather crude method with low 

resolution power. For example, Johnson et al. (1997) compared 9 isolates of Colletotrichum 

sp. collected in North America, Rhode Island and Europe using RAPD and RFLP of the 

internal transcribed spacers of the nuclear ribosomal DNA gene (ITS = ITS1-5.8S-ITS2) region. 

The result showed differentiated and separated North American and European isolates. 

Pandey et al. (2003) isolated Phyllosticta species from different tropical trees in India. They 

examined genetic variation among the isolates by RFLP analysis. Their study did not detect 

any variation among the isolates, which led them to suggest that they all belong to the same 

species.  

Amplified Fragment Length Polymorphism (AFLP) 

This method is similar to the previous one, but analyzes differences in the size of the 

amplified products. It suffers from the same drawbacks. However, it may help to classify 

species. For example, Abeln et al. (2002) have investigated 43 strains of P. exigua by AFLP 

coupled with sequence analysis of the ITS region of the rDNA. The result showed that the ITS 

sequences of the 43 different P. exigua strains were identical and revealed no subgroups 

within P. exigua, while the AFLP patterns with two specific primers showed clear clustering 

of most isolates between varieties. Silva-Mann et al. (2005) presented data of a study on  

C. gossypi strains that cause anthracnose in cotton made with AFLP markers. 318 

polymorphic bands were selected to estimate similarities. The results showed clear 

distinction between ramulose and anthracnose isolates, which also agreed with 

morphological and pathogenicity testing. 

Random Amplified Polymorphic DNA (RAPD) 

In this method, DNA is amplified by degenerate primers, giving diagnostic patterns for 

each genotype. This method is often more discriminant than the previous ones. Problem is 
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often lack of reproducibility, especially when the same samples are processed in different 

labs. Munaut et al. (2002) using RAPD amplification of 119 Mexican C. gloeosporioides 

isolates allowed the generation of four polymorphic clusters. Tejesvi et al. (2007) analyzed 

genetic diversity among isolates of Pestalotiopsis and Bartalinia isolated from different 

locations in southern India using RAPD. Gupta et al. (2010) analyzed 25 isolates of  

C. gloeosporioides causing mango anthracnose, collected from different zones of India. The 

genetic characterization was done using the RAPD technique. The random primers OPA-1, 3, 

5, 9, 11, 15, 16 and 18 were used and the twenty five isolates were grouped into two 

clusters. The data suggest that RAPD may be of value by virtue of its rapidity, efficiency and 

reproducibility in generating genetic fingerprints of C. gloeosporioides. 

Polymerase Chain Reaction and DNA sequencing. 

This is the best method to identify fungi. Several regions can be amplified and 

sequenced. They include the large subunit (28S nrDNA or LSU) and the small subunit (18S 

nrDNA or SSU) of nuclear ribosomal RNA gene, ITS and unique copy genes such as  

-tubuline (TUB), translation elongation factor 1 (eEF1A or TEF-м ʰύΣ RNA Polymerase II 

Largest Subunit (RPB1), RNA Polymerase II Second Largest Subunit (RPB2), etc. Nevertheless, 

some regions may not be amplified, because the primers may not be appropriate for 

amplification, and sequences may not be discriminant to allow identification up to the 

species level. Especially, the fungal community chose the ITS region as barcoding, but it may 

not be discriminant in some cases. This method has already been applied to the study of 

some Coelomycetes. 

Rekab et al. (2004) studied the diversity of 16 isolates of Diaporthe helianthi (the 

sexual stage of P. helianthi) from different geographic origins, using analysis of the ITS and 

the mitochondrial ATPase subunit 6 (atp6) gene. Rungjindamai et al. (2008) used partial 

sequences of LSU and SSU to determine the phylogenetic tree of the genera 

Chaetospermum, Giulia and Mycotribilus. They especially showed relationships of these 

three genera to sexual states in the Basidiomycetes. Similarly, De Gruyter et al. (2009) 

reclassified the Phoma complex on the basis of morphological characters and sequence data 

analysis from LSU and SSU. Liu et al. (2010) resolved the taxonomic relationships among 45 

strains of Pestalotiopsis sp. by molecular phylogeny tree on the ITS regions and the TUB2 
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gene. Maharachchikumbura et al. (2012) presented a backbone phylogeny tree for new 

species of Pestalotiopsis from various host plants in China. Their phylogeny was based on 

multilocus analyses with ITS, TUB and TEF-м ʰ genes, as well as with selected regions of LSU, 

SSU, actin (ACT), glutamine synthase (GS), glyceraldehyde-3-phosphate dehydrogenase 

(GPDH), RPB1 and calmodulin (CAL) genes. Samuelian et al. (2013) investigated the 

phylogenetic relationships of Greeneria uvicola from different country with ITS, LSU and 

TUB. They could clearly separate the different isolates. 

Presently, for identification down to the species level, taxonomy and classification of 

fungi, the best way is to use a combination of morphological, physiological and molecular 

evidences, as done, for example by Somrithipol et al. (2008) for the classification of the 

genus Infundibulomyces by morphology and phylogenetic relationship based on LSU and 

SSU DNA sequences. Similarly, Watanabe et al. (2012) classified Pestalotiopsis species by 

morphology and phylogenetic analysis based on ITS. Barber et al. (2011) reassessed 

Vermisporium, thanks to the results from DNA sequence data analyses of ITS and LSU, which 

indicated that this genus is a synonym of Seimatosporium. Tanaka et al. (2011) used a 

combination of morphology and phylogenetic data to classify Discosia and Seimatosporium 

and created the new genus Immmersidiscosia. Crous et al. (2012) used the genus 

Dinemasporium to evaluate the validity of conidial appendages for generic level 

classification. Finally, Damm et al. (2012a & b) revised the taxonomy of the Colletotrichum 

species complex using morphology and multilocus molecular phylogenetic analyses (e.g., 

ITS, ACT, TUB, CAL, GAPDH, chitin synthase 1 (CHS-1) and histone3 (HIS 3). 

 

Objectives  

In view of great importance of Coelomycetes as crop pathogens in agriculture, 

producers of new chemicals endowed with interesting drug properties and saprobes on 

fallen dead organic matter of plant origin, it is important to have a precise understanding 

and classification of these fungi. However, to date, most of them are classified using the old 

morphological scheme. The main objectives of my thesis are to (i) provide a modern 

systematics of Coelomycetes fungi and (ii) expand our understanding on diversity of 
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Coelomycetes in Thailand. Because Coelomycetes are so numerous, I restricted my analysis 

to those species that grow on leaf litter, i.e., species that are saprobic on fallen, dead and 

decaying leaves. 

 

Saprobes on leaf litter 

Most of the described species of fungi, in general, are saprobes. The saprobes, 

saprotrophic or saprophytic fungi are important because they recycle the dead organic 

material, especially fallen dead leaves, branches, fruits and wood in nature. The 

decomposing activity of saprophytic fungi leads dead plant biomass into simple molecules 

that go back to the soil and atmosphere. The nutrients can then be reused by plants and all 

other organisms. The species which are strictly limited to this one mode of existence are 

called obligate saprophyte. The species that have saprophytic ability, but in addition live as 

parasites are called a hemi-saprophyte or a facultative parasite (Gwynne-Vaughan & Barnes 

1962). 

The chemical compositions of leaf litter vary with the time that the latter spent on the 

ground. During the early stage of decomposition, first, easily soluble components are 

degraded and cellulose gets decomposed, in the second stage. Lignin becomes then the 

dominant component. The rate of mass loss of the litter is then slowed down, because lignin 

is difficult to degrade (see second part of this PhD thesis). Finally, litter reaches a point 

where very little degradation takes place and humus (e.g., humic acids resulting from lysis of 

lignin) accumulates in the soil (Osono 2005, Osono & Hirose 2009). Generally, litter is 

composed of leaves for 60ς70%, small branches for 12ς15%, bark for 1ς14% and fruit (and 

seed) for 1ς17%. The fungal community involved in decomposition process gets altered as 

the degradation process is advanced and the chemical constituents of organic matter get 

changed. Several factors, biological, chemical and ecological, enhance the process of 

decomposition (Dix & Webster 1995). 

Although fungal communities of leaf litter are known to play key ecological roles, 

there are few data on fungal communities and succession of fungi occurring on litter in 
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tropical forests (Seephueak et al. 2010). Especially, very few studies on Coelomycetes are 

available. Duong et al. (2008) collected Coelomycetes from Castanopsis diversifolia leaves at 

Doi suthep-Pui, Northern Thailand and found that species of Beltrania and forms of other 

Coelomycetes groups were of common occurrence. Wang et al. (2008) studied the fungal 

diversity on Ficus from Northern Thailand and found Alternaria sp., Beltrania sp., 

Chaetospermum sp., Colletotrichum sp., Discosia sp., Fusarium sp. Lasiodiplodia sp., 

Pestalotiopsis sp. Phoma sp. and Phomopsis sp., etc. Pinruan et al. (2007) reported 65 

species of fungi from decaying palm material of Licuala longicalycata from Southern 

Thailand. Seephueak et al. (2010) reported 405 taxa associated with rubber tree leaf litter in 

Southern Thailand. Their data was similar to those of Wang et al. (2008). Recently, Monkai 

et al. (2013) studied the diversity of fungi on decaying leaves of Magnolia liliifera and 

Cinnamomum iners in Northern Thailand. They identified 27 taxa of anamorphic fungi, 

among which 11 were Coelomycetes. Fungal community on leaf litter in a tropical forest in 

Puerto Rica has been studied by Polishook et al. (1996). They isolated species of 

Pestolotiopsis, Collectotrichum, Phoma and Phomopsis frequently from decomposing leaves. 

A few data are also available for temperate regions where in Coelomycetes appear to be an 

important component of the saprotrophic succession. In Argentina, Saparrat et al. (2010) 

found Ciliochorella sp. as the most frequent and important fungus afflicting degradation of 

Scutia buxifolia leaf litter. Punithalingam & Spooner (2011) identified Caducirostrum gen. 

nov. from decaying leaf litter in the UK and Italy.  

Overall, the data suggest that Coelomycetes are commonly found in decaying leaf 

litters and play an important role in the process of decomposition. Yet, they are poorly 

investigated and gaps still remain in our knowledge of these fungi. 
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Chapter 2: Materials and Methods 

 

Sample collection 

Coelomycetous fungi were collected on fallen leaves or decaying leaf litter in various 

habitats such as agricultural fields, road sides, river-banks, open fields and natural (primary 

or secondary) forests in various parts of Thailand, more specifically in the Northern 

provinces, during 2011ς2012, (Figure 5). The Coelomycetes are microscopic and their 

fructifications cannot be seen by naked eye. Nevertheless, in the field they can be located 

on plant parts using a hand-lens (10X, 20X and 25X). Samples collected were placed in 

plastic zip-lock bags or paper envelopes, appropriately labeled with information on 

collecting locations, date and name of the collector and brought to the laboratory for 

examination (Figure 6). 

 

 

Figure 5 Map showing black point of collection sites in Thailand. 
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Figure 6 Basic tools: A for collecting and B for single spore isolation. 

 

The leaf litter was observed first under a stereomicroscope to locate the fruiting 

bodies. If the fruiting bodies were found immature, the specimens were kept for incubation 

in sterile moist chambers consisting of plastic butter-cup lined with sterile tissue paper 

overlaid with small plastic tubes or toothpicks and soaked with sterile distilled water (Figure 

7). Samples were kept for a few days and observed at periodic intervals. 

The collected specimens with fungi were divided into two parts. The first part was 

deposited at the MFLU herbarium of Institute of Excellence in Fungal Research, Mae Fah 

Luang University, Chiang Rai (Thailand), as a herbarium specimen. The second part was used 

to study morphological details of fruiting bodies and their contents, as well as isolation of 

the fungi in pure culture from single spores.  

 

 

Figure 7 Moist chamber box. 
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Fungal cultivation and preservation 

Single-spore isolation was performed as described by Chomnunti et al. (2011). A 

pycnidium was cut using a razor blade or teased with a fine-tipped needle and the inner 

content was released into a drop of water on a single cavity slide. The water content was 

spread on water agar plates (WA) and/or potato dextrose agar plates (PDA). The plates were 

incubated overnight. Germinating spores were located under a stereoscope and then 

aseptically transferred into a fresh PDA plate with antibiotics (Ampicillin, 1.25 mg/100 ml). 

The pure culture was incubated at room temperature for 2ς5 days and then sub-cultured 

into a fresh PDA plates. The isolate was observed for growth rate and colony characteristics 

ŀǘ нтɕ/ for 3ς15 days on PDA/V8/M2 plates (for media composition: the PDA was purchased 

from Sigma and prepared as recommended by the manufacturer, V8 was prepared by 

mixing 200 ml/L of V8 from Campbell soup company with 15 g/L of agar and 2 g/L of CaCO3, 

M2 was prepared as indicated in Espagne et al. 2008). The pure cultures were deposited at 

ǘƘŜ άLƴǎǘƛǘǳǘŜ ƻŦ 9ȄŎŜƭƭŜƴŎŜ ƛƴ CǳƴƎŀƭ wŜǎŜŀǊŎƘέΣ aC[¦ ŎǳƭǘǳǊŜ ŎƻƭƭŜŎǘƛƻƴ όaC[¦//ύΣ aŀŜ 

Fah Luang University, Thailand, in 1.5 ml tube containing PDA and in 2.0 ml screw cap tube 

ǿƛǘƘ ǿŀǘŜǊΣ ŀǘ пɕ/Φ The cultures at MFLUCC are also kept in 2.0 ml screw cap tube with 10% 

glycerol for storage at -нлɕ/Φ Fungal isolates are also separately conserved in 2.0 ml screw 

cap tube with liquid RG medium (M2 medium supplemented with 200 g/l of saccharose) for 

storage at -улɕ/ ŀǘ ǘƘŜ άGénétique and Epigénétiqueέ team culture collection (P. Silar, 

administrator). Some isolates were deposited at ǘƘŜ άInternational Collection of Micro-

organisms from Plantsέ (ICMP), New Zealand. The pure cultures so derived were used for 

molecular analysis. 

 

Morphology study 

Pycnidia, the coelomycete fruiting body were observed under a stereoscope and 

cross-sectioned by free-hand using a sharp razor blade. The sectioned material was 

squashed and teased apart in a drop of water on a slide and examined under a light 

microscope to study the morphological details of conidiomata, viz. pycnidium or acervulus 

(shape, colour, size and position), conidiomata wall, conidiophores, conidiogenous cells and 
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conidia. A thin section of the fruiting body, depicting all parts of the fructification, was 

chosen for representative photo-micrograph. All taxonomically significant fungal parts were 

examined, carefully. The photomicrographs were taken with an Eclipse 80i (Nikon Make) 

photographic unit fitted to a microscope. The fungus and fungal parts were measured using 

the Image Frame Work program (Version 0.9.7). Final mounted plates were produced with 

Adobe PhotoShop CS5 software. Over 20 conidia were measured for size. Besides water, 

70% lactic acid or lacto phenol cotton blue were used as mountants. This technique has 

been used to observe the image of the conidiogenous cell and appendages or surface 

sheaths, wherever present.  

 

Molecular study 

DNA and PCR amplification 

Fungal genomic DNA was extracted as in Lecellier & Silar (1994). The amplified regions 

as well as the primers used are reported in Table 3. The 50 µL PCR reaction mixtures 

contained 1 µl of each primer at 10 µMol/L, 2 µl of dNTPs (5 µMol/L) 1 unit of Taq 

Polymerase and 1X buffer recommended by the provider (often Promega). 

 

Table 3 The oligonucleotide primer use to amplify in this study. 

Regions tǊƛƳŜǊ όрΩςоΩύ Reference 

ITS ITS1 (F): TCC GTA GGT GAA CCT GCG G 
ITS4 (R): TCC TCC GCT TAT TGA TAT GC 

White et al. 1990 
White et al. 1990 

SSU NS1 (F): GTA GTC ATA TGC TTG TCT C 
NS8 (R): TCC GCA GGT TCA CCT ACG GA 

White et al. 1990 
White et al. 1990 

LSU LROR (F): GTA CCC GCT GAA CTT AAG C 
LR7 (R): TAC TAC CAC CAA GAT CT 

Rehner & Samuels 1994 
Vilgalys & Hester 1990 

RPB1 RPB1-Af: GA(G/T) TGT CC(T/G) GG(A/T) CAT TTT GG 
RPB1-Cr (R): C(A/C/G/T)G C(A/T/G)A T(A/C/G/T)T C(A/G)T T(A/G)T 
CCA T(A/G)T A 

Stiller & Hall 1997 
Matheny et al. 2002 

RPB2 fRPB2-5F (F): GA(T/C) GA(T/C) (A/C)G(A/T) GAT CA(T/C) TT(T/C) GG 
fRPB2-7cR (R): CCC AT(A/G) GCT TG(T/C) TT(A/G) CCC AT 

Liu et al. 1999 
Liu et al. 1999 

TEF1-  h EF1 (F): ATG GGT AAG GA(A/G) GAC AAG AC 
EF1-728 (F): CAT CGA GAA GTT CGA GAA GG 
EF2 (R): GGA (G/A)GT ACC AGT (G/C)AT CAT GTT 

O'Donnell et al. 1998 
Carbone et al. 1999 
O'Donnell et al. 1998 

TUB T1 (F): AAC ATG CGT GAG ATT GTA AGT 
T22 (R): TCT GGA TGT TGT TGG GAA TCC 

O'Donnell & Cigelnik 1997 
O'Donnell & Cigelnik 1997 
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The amplification reactions were performed in a Thermal Cycler (MWG AG Biotech, 

Primus) and the cycling conditions depended upon the amplified regions (Table 4). The PCR 

products were run on 1.0 % agarose gel and visualized with ethidium bromide. For 

sequencing, The PCR products were sent to Beckman Coulter Genomics (Danvers, MA and 

Grenoble, France). The new DNA sequences were deposited at GenBank. 

 

Table 4 PCR cycling in this study. 

Regions Step ¢ŜƳǇŜǊŀǘǳǊŜ όɕ/ύ Time (sec) Cycles 

ITS Initial denaturation 94 300 1 
Denaturation 94 60 

30 Annealing 52 60 
Extension 72 60 
Final extension 72 600 1 

 

SSU, LSU, RPB1, RPB2, 
TEF1-ʰ ŀƴŘ TUB 

Initial denaturation 96 180 1 
Denaturation 94 45 

30ï35 Annealing 45ï50 45 
Extension 72 180 
Final extension 72 600 1 

 

 

Phylogeny analysis 

Phylogenetic analyses of aligned nucleotide sequences were carried out with the 

newly determined sequences along with additional sequences selected from GenBank 

(Benson et al. 2010) using programs such as BLAST (blastn and blastx). Sequences were 

optimized to allow maximum alignment and maximum sequence similarity as detailed in 

Maharachchikumbura et al. (2012). Preliminary multiple alignment were used on MAFFT 

(version 7) (Katoh & Standley 2013). Finally, alignments were manually adjusted using the 

Jalview (version 2) (Waterhouse et al. 2009) and Bioedit (version 7) (Hall 1999) softwares. 

Datasets were conducted by maximum parsimony analysis (MP) with PAUP version 4b10 

(Swofford 2002). The heuristic search option was done with Tree Bisection and 

Reconnection (TBR) branch swapping and addition of 1000 random sequence additions. 

MaxTrees reset to 1000 and Tree length [TL], consistency index [CI], retention index [RI], 

rescaled consistency index [RC] were calculated for trees generated under different 

optimality criteria. The robustness of the most parsimonious trees was evaluated with 1000 
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bootstrap replicates resulting from maximum parsimony analysis. The phylogenetic trees 

were displayed on Treeview (Page 1996). On the other hand, a maximum likelihood analyses 

was performed with a user-friendly, graphical, front-end software, raxmlGUI version 1.3 

(Silvestro & Michalak 2012) using the settings of Maharachchikumbura et al. (2013). 

Phylogenetic trees were viewed FigTree software (v1.4.0; http://tree.bio.ed.ac.uk/software/ 

figtree/). Then, the final phylogeny was prepared in Adobe Illustrator CS3.  

 

http://tree.bio.ed.ac.uk/software/figtree/
http://tree.bio.ed.ac.uk/software/figtree/
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Chapter 3: Results 

 

Diversity of ceolomycetes in Thailand 

In all, we isolated 58 species of coelomycetous fungi belonging to 13 different taxa. 

The most abundant species were from known genera, viz. Pestalotiopsis (19%), 

Colletotrichum (17.2 %), Phomopsis (13.8%), Chaetospremum (10.4%), Pseudorobillarda 

(10.4%), Coniella (5.2%) and Discosia (5.2%). All the species are reported in Table 5. Among 

those, a few were chosen for further analyses, as reported in the following four papers: 

 

- Morphology and phylogeny of Pseudorobillarda eucalypti sp. nov., from Thailand 
by NARUMON TANGTHIRASUNUN, PHILIPPE SILAR, DARBHE JAYARAMA BHAT, EKACHAI 
CHUKEATIROTE, D. N. NALIN WIJAYAWARDENE, SAJEEWA S.N. MAHARACHCHIKUMBURA & 
KEVIN D. HYDE 
Accepted for publication in Phytotaxa 
 
- Morphology and phylogeny of Chaetospermum (asexual coelomycetous Basidiomycota) 
by NARUMON TANGTHIRASUNUN, PHILIPPE SILAR, DARBHE JAYARAMA BHAT, EKACHAI 
CHUKEATIROTE, SAOWANEE WIKEE, SAJEEWA S.N. MAHARACHCHIKUMBURA, KEVIN D. 
HYDE & YONG WANG 
Accepted for publication in Phytotaxa 
 
- Greeneria saprophytica sp nov. from Mae Fah Luang, Chiang Rai, Thailand 
by NARUMON TANGTHIRASUNUN, PHILIPPE SILAR, DARBHE JAYARAMA BHAT, SAJEEWA S.N. 
MAHARACHCHIKUMBURA & KEVIN D. HYDE 
In preparation. 
 
- Novel Pestalotiopsis species from Thailand point to the rich undiscovered diversity of this 
chemically creative genus 
by YU SONG, NARUMON TANGTHIRASUNUN, SAJEEWA S. N. MAHARACHCHIKUMBURA, 
YULAN JIANGA, JUNJIE XU, KEVIN D. HYDE & YONG WANG 
In the press in Cryptogamie Mycologie: doi/10.7872/crym.v35.iss2.2014. 

 

In the following sections, I will only present the first three papers for which I am first 

author. 
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Table 5 The detail of coelomycetous fungi species on dead leaves from Thailand. 

Species name MFLUCC MFLU IGM/original ICMP Host Collection site Collection date 

Chaetospermum camelliae 12-0318 13-0270 NTCL 075 20006 - THAILAND, Chiang Mai, MRC 2012.05.22 

 12-0433 13-0287 NTCL 096-2 20007 - THAILAND, Chiang Rai, Doi Mae Salong 2012.07.13 

 12-0436 13-0290 NTCL 097-3 20008 - THAILAND, Chiang Rai, Doi Mae Salong 2012.07.13 

 12-0535 13-0296 NTCL 104-1 - - THAILAND, Phang Nga 2012.08.03 

 12-0537 13-0297 NTCL 105-1 20010 - THAILAND, Phang Nga, Takuapa 2012.08.03 

C. artocarpi 12-0536 13-0296 NTCL 104-2 - - THAILAND, Phang Nga 2012.08.03 

Ciliochorella mangiferae 12-0310 13-0264 NTCL 067 20052 - THAILAND, Chiang Mai, MRC 2012.05.22 

Colletotrichum sp. 12-0140 13-0235 NTCL 018-2 - - THAILAND, Phang Nga 22.12.2011 

 12-0143 13-0238 NTCL 025 - Hoya kerrii Craib THAILAND, Chiang Rai 2012.02.01 

 12-0199 13-0246 NTCL 038-1 - - THAILAND, Chiang Mai, Doi Suthep 2012.02.04 

 12-0206 13-0252 NTCL 049 - Plumeria sp. THAILAND, Chiang Rai, MFU 2012.03.12 

 12-0420 13-0276 NTCL 087-2 - - THAILAND, Chiang Rai, Doi mae salong 2012.05.10 

 12-0424 13-0280 NTCL 091-1 - - THAILAND, Chiang Rai 2012.07.15 

 12-0425 13-0280 NTCL 091-2 - - THAILAND, Chiang Rai 2012.07.15 

 12-0426 13-0281 NTCL 092 - - THAILAND, Chiang Rai, Doi Mae Salong 2012.07.14 

 12-0437 13-0291 NTCL 098 - - THAILAND, Chiang Rai, Doi Mae Salong 2012.07.14 

 12-0539 13-0299 NTCL 106 - Alstonia scholaris THAILAND, Chiang Mai, MRC 2012.08.04 

Coniella castaneicola 12-0427 13-0282 NTCL 093 - - THAILAND, Phitsanullok, Tung Salang Luang 2012.06.18 

 12-0428 13-0283 NTCL 094-1 - - THAILAND, Chiang Rai, Doi Mae Salong 2012.07.13 

 12-0434 13-0288 NTCL 097-1 - - THAILAND, Chiang Rai, Doi Mae Salong 2012.07.13 

Discosia brasiliensis 12-0429 13-0284 NTCL 094-2 20054 - THAILAND, Chiang Rai, Doi Mae Salong 2012.07.13 
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Species name MFLUCC MFLU IGM/original ICMP Host Collection site Collection date 

 12-0431 13-0285 NTCL 095-1 20053 - THAILAND, Chiang Rai, Doi Mae Salong 2012.07.13 

 12-0435 13-0289 NTCL 097-2 20055 - THAILAND, Chiang Rai, Doi Mae Salong 2012.07.13 

Greeneria saprophytica* 12-0298 13-0255 NTCL 052-1 20057 - THAILAND, Chiang Rai, MFU 2102.03.21 

Neofusicoccum sp. 12-0413 13-0273 NTCL 082-1 20058 - THAILAND, Nakhonratchasima, Khao Yai 2012.06.16 

Lasiodiplodia sp. 12-0309 13-0263 NTCL 065 - - THAILAND, Kanchanaburi 2012.05.05 

 12-0534 13-0295 NTCL 101-2 - Orchidaceae THAILAND, Sukhothai, Sinang home 2012.08.05 

Pestalotiopsis simitheae* 12-0121 13-0305 NTPL 001-3 - Pandanus odoratissimus THAILAND, Suratthani, Khao Sok 2011.12.24 

Pestalotiopsis sp. 12-0201 13-0247 NTCL 041-1 - - THAILAND, Chiang Rai, Doi oab garden 2012.03.04 

 12-0302 13-0259 NTCL 058 - - THAILAND, Chiang Rai, Doi Mae Salong 2012.05.02 

 12-0312 13-0266 NTCL 070-1 - - THAILAND, Chiang Mai, MRC 2012.05.22 

 12-0317 13-0269 NTCL 074 - - THAILAND, Chiang Mai, Temple near MRC 2012.05.22 

 12-0322 13-0272 NTCL 079 - - THAILAND, Nakhonratchasima, Khao Yai 2012.06.16 

 12-0432 13-0286 NTCL 096-1 - - THAILAND, Chiang Rai, Doi Mae Salong 2012.07.13 

 12-0663 13-0304 NTCL 102-1 - - THAILAND, Chiang Rai, Doi Mae Salong 2012.07.13 

 12-0538 13-0298 NTCL 105-2 - - THAILAND, Phang Nga, Takuapa 2012.08.03 

 12-0540 13-0300 NTCL 107 - - THAILAND, Chiang Rai, MFU 2012.08.09 

 12-0541 13-0301 NTCL 108-1 - - THAILAND, Chiang Mai, Doi Suthep 2012.08.05 

Phomopsis sp. 12-0202 13-0248 NTCL 041-2 - - THAILAND, Chiang Rai, Doi oab garden 2012.03.04 

 12-0299 13-0256 NTCL 054-2 - - THAILAND, Pha Yao, Jam Pa Thong Waterfall 2012.03.12 

 12-0300 13-0257 NTCL 056-1 - - THAILAND, Chiang Rai, MFU 2102.03.21 

 12-0301 13-0258 NTCL 057 - - THAILAND, Chiang Rai, Doi Mae Salong 2012.05.02 

 12-0304 13-0261 NTCL 062-1 - - THAILAND, Kanchanaburi 2012.05.05 

 12-0306 13-0262 NTCL 063-1 - - THAILAND, Kanchanaburi 2012.05.05 



28 
 

Species name MFLUCC MFLU IGM/original ICMP Host Collection site Collection date 

 12-0419 13-0276 NTCL 087-1 - - THAILAND, Chiang Rai, Doi mae salong 2012.05.10 

 12-0542 13-0301 NTCL 108-2 - - THAILAND, Chiang Mai, Doi Suthep 2012.08.05 

Pseudorobillarda eucalypti*  12-0417 13-0275 NTCL 085 20061 Eucalyptus THAILAND, Sakaeo, Pang Sida 2012.06.17 

P. siamensis 12-0414 13-0273 NTCL 082-3 20059 - THAILAND, Nakhonratchasima, Khao Yai 2012.06.16 

P. sojae 12-0316 13-0268 NTCL 073 20060 - THAILAND, Chiang Mai, Temple near MRC 2012.05.22 

 12-0421 13-0277 NTCL 088 20062 - THAILAND, Sakaeo, Pang Sida 2012.06.17 

 12-0422 13-0278 NTCL 089 20063 - THAILAND, Sakaeo, Pang Sida 2012.06.17 

 12-0423 13-0279 NTCL 090 20064 - THAILAND, Sakaeo, Pang Sida 2012.06.17 

Septoria sp. 12-0200 13-0246 NTCL 038-2 - - THAILAND, Chiang Mai, Doi Suthep 2012.02.05 

Tubakia sp. 12-0303 13-0260 NTCL 059 20066 - THAILAND, Chiang Rai, Doi Mae Salong 2012.05.02 

Coelomycetes sp.1 12-0305 13-0261 NTCL 062-4 - - THAILAND, Kanchanaburi 2012.05.05 

Coelomycetes sp.2 12-0307 13-0262 NTCL 063-2 - - THAILAND, Kanchanaburi 2012.05.05 

Coelomycetes sp.3 12-0311 13-0265 NTCL 069 - - THAILAND, Chiang Mai, MRC 2012.05.22 

Coelomycetes sp.4 12-0533 13-0294 NTCL 101-1 - Orchidaceae THAILAND, Sukhothai, Sinang home 2012.08.05 

*New species



29 
 

Article 1 



30 
 

Morphology and phylogeny of Pseudorobillarda eucalypti sp. nov., 
from Thailand 
NARUMON TANGTHIRASUNUN, PHILIPPE SILAR, DARBHE JAYARAMA BHAT, EKACHAI CHUKEATIROTE, D. N. NALIN 
WIJAYAWARDENE, SAJEEWA S.N. MAHARACHCHIKUMBURA & KEVIN D. HYDE 

 
Abstract 

Pseudorobillarda is a coelomycete genus of Dothideomycetes with appendaged conidia 

and 15 species epithets. In this study, we isolated four strains of Pseudorobillarda from dead 

leaves in Thailand. DNA sequence data generated from the large subunit (28S) ribosomal DNA 

(LSU) gene was used in phylogenetic studies. The phylogenetic trees generated indicate that 

Pseudorobillarda form a distinct lineage in Dothideomycetes that may eventually require 

separate family status. The Pseudorobillarda strains comprised two distinct species and this is 

also supported by morphological characteristics. In this paper we introduce a new species of 

Pseudorobillarda, P. eucalypti and compare it with other species of the genus. We also deposit 

data from the internal transcribed spacer (ITS), small subunit (18S) ribosomal DNA (SSU), the 

RNA polymerase II 2nd largest subunit genes (RPB2), Translation Elongation Factor 1-ʰ ό¢9Cм-ʰύ 

ŀƴŘ ʲ-Tubulin (TUB) genes from each strain in GenBank for future studies.  

Key words: appendaged Coelomycetes, new species, molecular phylogeny 

Introduction 

The genus Pseudorobillarda was introduced by Morelet (1968) for Robillarda phragmitis 

(Cunnell) M. Morelet and R. muhlenbergiae (R. Sprague) M. Morelet, with the former species as 

the type. Sutton (1980), Nag Raj (1993) and Vujanovic & St-Arnaud (2003) presented keys to 

species in the genus. Presently, the number of described names under Pseudorobillarda is 15 

(Index Fungorum 2014). Species of Pseudorobillarda are known from temperate and tropical 

countries including Argentina, Canada, Cuba, Germany, India, Nigeria, Thailand, UK, Ukraine, 

and the USA (Nag Raj 1993, Bianchinotti 1997, Vujanovic & St-Arnaud 2003, Plaingam et al. 

2005). They have a broad host range, and are saprobic to pathogenic as well as endophytic 

(Petrini 1986, Nag Raj 1993, Vujanovic & St-Arnaud 2003). Pseudorobillarda species occur on 
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both living and dead leaves, stems and bark (Petrini 1986, Vujanovic & St-Arnaud 2003). 

Pseudorobillarda species are also commonly found in soil. Kadowaki et al. (2013) recently 

reported P. texana as one of top ten most abundant soil fungi. 

Revised descriptions and illustrations of Pseudorobillarda, based on morphological 

characteristics, are available in Plaingam et al. (2005). In Pseudorobillarda, conidiomata are 

generally immersed pycnidia with a central ostiole. Paraphyses are present only at the base in 

some species or mostly absent. Conidiogenous cells are discrete or integrated and conidia 

fusiform, subcylindrical, ellipsoidal or naviculate, 0ς4-euseptate, with 2ς9 apical appendages. 

Plaingam et al. (2005) clearly showed that Pseudorobillarda differs from Robillarda in conidium 

ontogeny and conidial appendages. Species of Pseudorobillarda are mainly distinguished by 

presence or absence of paraphyses and conidial features such as position, shape, length/size 

and septation (Nag Raj 1993). For example, P. sojae Uecker & Kulik and P. siamensis Plaingam, 

Somrith & E.B.G. Jones lack paraphyses; whereas P. texana Nag Raj has unicellular conidia;  

P. indica Nag Raj, Morgan-Jones & W.B. Kendr. and P. magna Bianchin. possess multi-septate 

(mostly 3-euseptate) conidia; those in P. siamensis are broadly fusiform to ellipsoidal with 

pointed bases (Bianchinotti 1997, Plaingam 2002, Plaingam et al. 2005, Vujanovic & St-Arnaud 

2003). So far, no sexual state is linked to any of Pseudorobillarda species (Hyde et al. 2011, 

Wijayawardene et al. 2012). Molecular data support the placement of Pseudorobillarda in 

Pleosporomycetidae, Dothideomycetes, where they form a well-supported monophyletic group 

with Farlowiella carmichaeliana as sister group and basal to the Mytilinidiales (Suetrong et al. 

2009), while Robillarda cluster within Amphisphaeriaceae, Sordariomycetes. Species of 

Pseudorobillarda and Robillarda are clearly phylogenetically unrelated (Rungjindamai et al. 

2012). 

During studies on microfungi of Thailand, we isolated four appendaged strains of 

Pseudorobillarda. The strains are described and subjected to phylogenetic analysis. In this 

paper, we introduce a new species and further report P. siamensis from Thailand. 
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Results 

DNA analyses 

A total of 24 DNA sequences were generated from ITS, SSU, LSU, RPB2, TUB and TEF1-ʰ 

regions. Sequences are deposited in GenBank under the accession numbers listed in Table 6. 

The dataset of LSU contained 88 strains representing 21 taxa belonging to Dothideomycetes 

with Schismatomma decolorans (Arthoniomycetes) as outgroup, and consisted of 822 total 

characters, including gaps (Figure 8). Most of the isolates had variation in colony morphology, 

thus making it hard to differentiate between Pseudorobillarda species. The LSU phylogeny 

shows Pseudorobillarda species to be placed between the order Tubeufiales and Mytilinidiales. 

We did maximum parsimony (MP) analyzes (results not shown) and maximum likelihood (ML) 

analysis, and note that the position of the Pseudorobillarda group is not stable. In the tree, 

Pseudorobillarda sp. (strain MFLUCC 12-0414) clustered with P. siamensis (BCC 12513) with 

100% support indicating that our strain in also P. siamensis. Two other strains (MFLUCC 12-

0316 and MFLUCC 12-0422) were basal between P. siamensis and P. cf. sojae (BCC 20495), but 

with less support. P. sojae is the name given to an isolate from Thailand by Plaingam et al. 

(2005), but we suspect that these taxa are not related to P. sojae which is a pathogen of 

soybean. Further collections and careful study are needed to resolve the status of these strains 

which may represent new species. Pseudorobillarda sp. (strain MFLUCC 12-0417) clusters basal 

to the above taxa and is clearly unrelated. The species has unicellular conidia and sparse 

paraphyses and unlike any other species in Pseudorobillarda. It is therefore introduced as new 

species P. eucalypti. 

 

Table 6 Accession number of Pseudorobillarda sp. from this study. 

Species MFLUCC no MFLU no 
GenBank accession number 

ITS LSU SSU TUB RPB2 TEF1-  h

Pseudorobillarda 
eucalypti 

12-0417 13-0275 KF827449 KF827455 KF827461 KF827488 KF827494 KF827482 

P. siamensis 12-0414 13-0273 KF827448 KF827454 KF827460 KF827487 KF827493 KF827481 
Pseudorobillarda sp. 12-0316 13-0268 KF827447 KF827453 KF827459 KF827486 KF827492 KF827480 
 12-0422 13-0278 KF827451 KF827457 KF827463 KF827490 KF827496 KF827484 



33 
 

 

Figure 8 The maximum likelihood majority rule consensus tree for the analyzed Pseudorobillarda and related taxa. 
RAxML bootstrap support values above 50% are given at the nodes. Phylogeny tree is rooted to S. decolorans  
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Taxonomy 

Pseudorobillarda M. Morelet, Bull. Soc. Sci. nat. Arch. Toulon et du Var 175: 5 (1968) 

Synonymy: Neokellermania Punith., Nova Hedwigia 34(1 & 2): 85 (1981) 

                      Pseudorobillarda Nag Raj, Morgan-Jones & W.B. Kendr., Ann. Soc. Sci. Nat. Arch. 

Toulon et du Var 50(4): 862 (1972) 

Type species: Pseudorobillarda phragmitis (Cunnell) M. Morelet, Bull. Soc. Sci. nat. Arch. Toulon 

et du Var 175: 6 (1968) 

 Robillarda phragmitis Cunnell, Trans. Br. mycol. Soc. 41(4): 405 (1958) 

Pseudorobillarda siamensis Plaingam, Somrithipol & E.B.G. Jones, Nova Hedwigia 80 (3ς4): 337. 

2005. (Figure 9) 

Type species: Holotype BBH 7303! 

Saprobic on dead leaves. Conidiomata 99ς123 (xɋ = 111) µm high, 135ς153 (xɋ = 142) µm diam., 

pycnidial, globose to obclavate, unilocular, separate to gregarious, immersed in the substratum, 

with a central long ostiolar canal on each conidioma. Conidiomata wall 11ς23 (xɋ = 17) µm wide, 

3ς5-layered, dark brown to black, with thick-walled cells, of textura angularis. Paraphyses 

lacking. Conidiophores absent. Conidiogenous cells phialidic, sometimes proliferating 2ς3 times, 

cylindrical, hyaline, smooth, deliquescing at maturity. Conidia 16ς21 (xɋ = 19) × 6ς8 (xɋ = 7) µm, 

mean conidium length/width ratio = 3:1, cylindrical to fusiform, smooth-walled, hyaline, 

rounded at both ends, with 4ς5 extracellular appendages, arising from splitting of the conidial 

sheath. 

Colonies cream or light yellow from above and reverse, with sparse to medium mycelium, flat, 

irregular form, undulate margin, and attaining a diam of 39 mm on PDA in 7 days at 27ɕ/. 

Host-Substratum/Locality:φOn leaf of dicotyledons, Thailand.  
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Material examined:φ¢I!L[!b5Φ Nakhonratchasima, Khao Yai: on unidentified dead leaves, 16 

June 2012, N. Tangthirasunun (MFLU 13ς0273!); ex-type living culture = MFLUCC 12-0414, NTCL 

082-3, ICMP 20059 (Figure 9). 

Notes: This species is morphologically typical of P. siamensis and clusters with the type strain in 

the phylogenetic tree with 100% support.  
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Figure 9 P. siamensis (MFLUCC 12-0414): A. Specimen on dead leaf. B. Conidiomata on the host surface. CςD. L.S. 
of a conidioma. EςH. Conidiogenous cells with developing conidia. I. Conidiogenous cells with developing conidia 
stained with lactophenol cotton blue. JςL. Conidia. MςN. Conidia stained with lactophenol cotton blue. O. 
Germinating conidium. PςQ. Colonies on PDA; P. From top; Q. From reverse. Scale bar: Cς5 Ґ рл ˃ƳΤ 9ςh Ґ мл ˃ƳΦ 




























































































































































































































































