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The diversity of fungi found on woody litter of three genera of plants in the family Magnoliaceae is reported and the 
communities are compared. Saprobic fungi were investigated from 150 samples of decaying woody litter of Magnolia 
liliifera, Manglietia garrettii and Michelia baillonii. Two-hundred and thirty-nine fungi were identified comprising 92 
ascomycetes, 4 basidiomycetes and 143 anamorphic fungi. Corynespora cassiicola (60% frequency of occurrence) was 
the most common taxon found on Magnolia liliifera samples. Ellisembia opaca and Phaeoisaria clematidis with 27.5% 
frequency of occurrence were the dominant species from Manglietia garrettii, while Annellophora phoenicis and 
Ellisembia adscendens (18%) were the most commonly encountered species from Michelia baillonii. Distinct fungal 
communities were found on samples of the three tree species. In terms of the numbers of taxa recovered, fungi were 
more diverse on Michelia baillonii than on the other two genera, although the common genera of fungi obtained from 
woody litter of each host were similar. Seasonal effect on the fungal communities was investigated. Dry season samples 
supported a significantly more diverse fungal community than samples from the wet season. Relatively few species of 
woody fungi recorded in this study had been previously recorded from wood samples by other researchers. 
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Introduction 
 

Studies on fungal diversity have increa-
sed over the past decade partly due to the fact 
that fungi have great potential in industrial and 
biotechnological applications (Hawksworth, 
1991; Lodge, 1997; Pointing and Hyde, 2001; 
Bills et al., 2002; Sánchez Márquez et al., 
2007). However, many fungi in tropical forests 
are yet to be discovered (Hyde, 1997; Rodri-
gues and Petrini, 1997; Rossman, 1997; 
Lovelock et al., 2003; Hyde et al., 2007; Hyde 
and Soytong, 2007). Most of the earlier studies 
were in temperate regions, however knowledge 
and interest in microfungi in tropical regions 

have grown. There have been several reports of 
microfungi on plants in the tropics (Photita et 
al., 2002; 2003a, b; Hyde et al., 2002a, b; 
Bussaban et al., 2003; 2004; Thongkantha et 
al., 2003; Promputtha et al., 2003; 2004a, b, c; 
2005). Numerous novel fungi have been 
discovered in these studies (e.g. Photita et al., 
2002; 2003a; Bussaban et al., 2003; Promput-
tha et al., 2003; 2004a, b; 2005; Kodsueb et al., 
2006; 2007a, b; Pinnoi et al., 2003a, b; 2004; 
2006; 2007; Pinruan et al., 2004a, b, c, 2008).  

Previous investigations on parasitic and 
saprobic fungi have discussed host-specificity 
or host-recurrence (Hooper et al., 2000; Zhou 
and Hyde, 2001; Santana et al., 2005). There 
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are many examples of fungal taxa being 
recorded as common on a single plant host, 
family or order (e.g. Francis, 1975; Hawks-
worth and Boise, 1985; Gonzales and Rogers, 
1989; Læssøe and Lodge, 1994; Tokumasu et 
al., 1994; Fröhlich and Hyde, 1995; Ju and 
Rogers, 1996; Polishook et al., 1996; Huhndorf 
and Lodge, 1997; Lodge, 1997; Bucheli et al. 
2000, 2001; Burnett, 2003). However, saprobic 
fungi are thought to be less host-specific when 
compared to pathogens and endophytes (Zhou 
and Hyde, 2001). 

Several new and interesting saprobic 
fungi have been described from leaf litter of 
Magnolia liliifera by Promputtha et al. (2003, 
2004b, c; 2005), while Cheiromyces magnoliae 
was described from M. liliifera wood (Prom-
puttha et al., 2004a). Consequently, it is likely 
that woody litter of this plant and also other 
plants in tropical forests should contain many 
interesting fungi that await discovery. Plant 
litter of each host comprises different chemical 
contents which may influence the fungi on a 
particular host (Hyde et al., 2007). This assum-
ption has been supported by several recent 
studies, particularly on leaf litter (Tang et al., 
2005; Paulus et al., 2006).  

There are no previous reports on saprobic 
fungi on woody litter of Magnoliaceae and 
therefore a study was initiated to investigate 
biodiversity of saprobic fungi. We recorded the 
fungi on decaying wood from three hosts 
(Magnolia liliifera, Manglietia garrettii and 
Michelia baillonii) to establish 1) whether the 
fungi on each host differed, 2) whether dry and 
wet seasons affected the fungal communities 
and 3) whether fungi on woody litter are host-
specific or host-recurrent. 

 
Materials and Methods 

 
Study sites 

This study was undertaken in an ever-
green forest nearby the Medicinal Plant Garden 
in Doi Suthep-Pui National Park, Chiang Mai 
Province, northern Thailand. The 26,106 hect-
are national park is covered by tropical rain 
forest and is home to a wealth of biodiversity. 
The wet season is from May to October, while 
the dry season is between November and April. 
August and September are the wettest months 
with daily rainfall. The monthly rainfall varies 

between 200 and 400 mm during rainy season, 
but averages only 30 mm per month in the dry 
season. The mean air temperature is 20-23°C 
(Dobias, 1982), but temperatures can drop to 
6°C in February. The average minimum 
temperature is 12°C (January) and average 
maximum temperature is 25°C (April). The 
average relative humidity ranges from 58% in 
March to 89% in September (source: Procee-
dings of the CTFS-AA International Field 
Biology Course 2005). 

 
Sample collection and examination 

Woody litter of three magnoliaceous 
species (Magnolia liliifera (L.) Baill., Mang-
lietia garrettii Craib and Michelia baillonii 
(Pierre) Fin. & Gagnep.) was selected. During 
each collection trip about 30 dead wood 
samples of each tree species were randomly 
collected and returned to the laboratory where 
they were each separately incubated in plastic 
bags. The fungi present on the samples were 
examined after one week of incubation and 
periodically examined for up to 1 month. The 
fungi were identified, recorded, photographed 
and fully described if new. Herbarium material 
is maintained at CMU. Fungi were identified, 
based on morphological characters, using 
relevant texts and references (e.g. Ellis, 1971; 
1976; Carmichael et al., 1980; Sutton, 1980; 
Sivanesan, 1984; Fröhlich and Hyde, 2000; 
Hyde et al., 2000; Lu and Hyde, 2000; 
Grgurinovic, 2003; Taylor and Hyde, 2003; 
Tsui and Hyde, 2003; Wang et al., 2004; Wu 
and Zhuang, 2005; Cai et al., 2006; Zhao et al., 
2007) based on morphological character. 

 
Statistical analyses 

A 3-dimensional correspondence analysis 
(JMP) was performed to examine the differ-
ences in fungal communities at different times 
of decay (Anonymous, 1995). The results of 
this study are presented in terms of percentage 
occurrence of fungi. Fungal taxa with a percen-
tage occurrence higher than 10 are regarded as 
dominant species. These fungal taxa were used 
to plot changes in the dominant species 
throughout the experimental period. Shannon 
indices (H') were used to express species 
diversity of a community (Shannon and 
Weaver, 1949), while species accumulation 
curves were used to determine the adequacy of 
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the sampling size. The relative similarities of 
microfungal assemblages from woody litter at 
different host and season were identified by 
cluster analysis. A cluster dendrogram was 
produced from PC-ORD version 4.0 (McCune 
and Mefford, 1999). Calculations were based 
on Sørensen distance and group average as the 
cluster distance measure and linkage method, 
respectively. 
 
Percentage  
Occurrence  
 
 
Shannon index (H') = - Σ Pi log2 Pi 

 
Where Pi is the probability of finding each 
taxon in a collection. 
 
Sorensen’s similarity index = 2c/a + b  
 
Where a = the number of species in host sp. 1 
 b = the number of species in host sp. 2 

 c = the number of species in common in 
both hosts. 

 
Results 
 
Fungal taxonomic composition 

A total of 150 magnoliaceous wood 
samples (60 from Magnolia liliifera, 40 from 
Manglietia garrettii and 50 from Michelia 
baillonii) were examined for fungi. Of the 852 
fungal collections, 239 taxa (Table 1) were 
identified including 92 ascomycetes (represent-
ting 38% of all taxa), 143 anamorphic taxa 
(60%) and 4 basidiomycetes (2%). Species 
numbers and composition were unique for each 
host species. The list of taxa from each collec-
tion and their frequency of occurrence are 
given in Table 1. Species richness, species 
evenness, number of fungi per sample, 
Shannon–Weiner diversity index (H) and 
Simpson diversity index (D) of each collection 
were calculated (Table 3). Number of 
overlapping taxa between the three hosts is 
shown in Table 2. Genera represented by at 
least two different species were Acrodictys, 
Berkleasmium, Canalisporium, Dactylaria, 
Dictyochaeta, Diaporthe, Diatrypella, Ellisem-
bia, Eutypella, Helicomyces, Helicosporium, 
Hypoxylon, Massarina, Phomopsis and Tubeu-
fia. Species overlapping between different 

seasons and hosts include Dactylaria hyalina, 
Lasiodiplodia theobromae, Phaeoisaria clema-
tidis and Sporoschisma saccardoi (Table 1).  

Dominant fungi on the woody litter, with 
over 10% percentage occurrences are listed in 
Table 1 (indicated by number of occurrence in 
bold). Only one dominant species, Phaeoisaria 
clematidis, overlapped between the three hosts. 
The number of overlapping species over the 
two seasons on each host was low (see Table 
2). 
 
Fungal communities on different hosts and 
seasons 

Three-dimensional correspondence ana-
lysis (Fig. 1) of fungi obtained from three 
magnoliaceous genera showed that there were 
at least three distinct fungal communities, 
corresponding to each of the three hosts. For 
each host the wet and dry season communities 
overlapped. The first community represented 
fungal community on Magnolia liliifera (MLD 
and MLW), while the second and third commu-
nity represented fungal community on Michelia 
baillonii (MBD and MBW) and Manglietia 
garrettii (MGD and MGW), respectively. The 
cluster analysis produced one dendogram, 
which divided the fungal communities into 
three groups (Fig. 2). 
 
Abundance of fungi on different magnolia-
ceous hosts during wet and dry seasons 

In terms of the numbers of taxa recovered 
from the different hosts, fungi were slightly 
more diverse in Michelia baillonii (93 taxa) 
than in Magnolia liliifera (82 taxa) and 
Manglietia garrettii (83 taxa). Samples collec-
ted in dry seasons supported greater diversity 
of fungi than wet season samples and this is 
also indicated by the greater Shannon diversity 
index (Table 3).  

 
Abundance of fungi on woody litter of 
Magnolia liliifera 

In total, 82 fungi were found from Mag-
nolia liliifera wood, comprising 37 ascomy-
cetes, 2 basidiomycetes and 43 anamorphic 
fungi. Fifty-eight taxa (28 ascomycetes, 1 
basidiomycete, 29 anamorphic fungi) were 
recorded from dry season samples, while 41 
taxa (14 ascomycetes, 1 basidiomycete, 26

= × 100 
Number of wood samples on which each fungus was detected 

Total number of wood samples examined 
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Table 1. Overall percentage occurrence of fungi found on woody litter of Magnolia liliifera, Manglietia garrettii and Michelia baillonii collected 
during dry and wet seasons. 
 

Host 
Magnolia liliifera Manglietia garrettii Michelia baillonii Taxa 

Dry Wet Overall Dry Wet Overall Dry Wet Overall 
Acanthostigma minutum  3.3 1.7       
Acrodictys deightonii 3.3  1.7 5  2.5    
Acrodictys denisii        4 2 
Acrodictys globulosa  13.3 6.7    8  4 
Acrodictys micheliae       12 4 8 
Acrodictys sp.  3.3 1.7       
Amphisphaeria sp. 10  5       
Annellophora phoenicis       24 12 18 
Annulatascus velatisporus       4  2 
Anthostomella cf. limitata 3.3  1.7       
Anthostomella ludoviciana 26.7 6.7 16.7       
Aquaphila albicans 3.3  1.7       
Aquaticola ellipsoidea 3.3  1.7       
Aquaticola hyalomura 3.3  1.7       
Arthrobotrys sp.        4 2 
Ascotaiwania wulai 6.7  3.3       
Bactrodesmium longispora    5  2.5    
Bactrodesmium sp.       4 16 10 
Basidiomycete sp.   6.7 3.3       
Beltrania rhombica     5 2.5    
Beltrania/Beltraniella sp.    5 15 10    
Berkleasmium corticola    5 15 10    
Berkleasmium inflatum    40  20    
Berkleasmium nigroapicale    10 5 7.5    
Bisporella sp.  3.3 1.7       
Bitunicate ascomycete sp. 1 13.3  6.7       
Bitunicate ascomycete sp. 2  3.3 1.7       
Bitunicate ascomycete sp. 3 6.7  3.3       
Bitunicate ascomycete sp. 4    10 5 7.5    
Bitunicate ascomycete sp. 5    15  7.5    
Bitunicate ascomycete sp. 6        12 12 12 
Bitunicate ascomycete sp. 7        12 6 
Botryosphaeria australis    5  2.5    

Note: bold indicates overall percentage occurrence of more than 10%. 
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Table 1 (continued). Overall percentage occurrence of fungi found on woody litter of Magnolia liliifera, Manglietia garrettii and Michelia baillonii 
collected during dry and wet seasons. 
 

Host 
Magnolia liliifera Manglietia garrettii Michelia baillonii Taxa 

Dry Wet Overall Dry Wet Overall Dry Wet Overall 
Botryosphaeria sp.    5  2.5    
Brachydesmiella caudata  10 16.7 13.3       
Caloplaca cerina        8 4 
Canalisporium caribense 10 23.3 16.7       
Canalisporium cf. caribense    10 15 12.5    
Canalisporium exiguum       12 16 14 
Canalisporium pallidum  3.3 1.7       
Candelabrum brocchiatum  6.7 3.3       
Catenosynnema micheliae       8 8 8 
Cercophora sp. 3.3  1.7       
Chaetosphaeria sp. 1 13.3  6.7       
Chaetosphaeria sp. 2       8  4 
Chaetosphaerulina sp.       4  2 
Chalara sp.         20 10 
Chloridium chlamydosporum        28 14 
Chloridium virescens    10  5    
Coelomycete sp. 1 3.3  1.7       
Coelomycete sp. 2 10  5       
Coelomycete sp. 3 3.3  1.7       
Coelomycete sp. 4    5 5 5    
Coelomycete sp. 5    5 5 5    
Coelomycete sp. 6     5 2.5    
Coelomycete sp. 7     5 2.5    
Coelomycete sp. 8       8  4 
Coelomycete sp. 9       4  2 
Coelomycete sp. 10        12 6 
Coprinus sp. 6.7  3.3       
Cordana sp.       12 12 12 
Corynespora cassiicola 96.7 23.3 60    8 4 6 
Curvularia sp.     5  2.5    
Dactylaria biseptatum  10 5       
Dactylaria cf. hyalina       12  6 
Dactylaria hyalina  6.7 3.3 15  7.5 12 8 10 

Note: bold indicates overall percentage occurrence of more than 10%. 
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Table 1 (continued). Overall percentage occurrence of fungi found on woody litter of Magnolia liliifera, Manglietia garrettii and Michelia baillonii 
collected during dry and wet seasons. 
 

Host 
Magnolia liliifera Manglietia garrettii Michelia baillonii Taxa 

Dry Wet Overall Dry Wet Overall Dry Wet Overall 
Dactylaria sp. 1  3.3 1.7       
Dactylaria sp. 2       12 4 8 
Dactylaria sp. 3       8 12 10 
Dactylella cf. cylindrospora       8 4 6 
Delortia aquatica       4  2 
Dendryphion cubense     10 5    
Diaporthe sp. 1 3.3  1.7       
Diaporthe sp. 2 33.3  16.7       
Diaporthe sp. 3  3.3 1.7       
Diaporthe sp. 4     20 10    
Diatrype disciformis     5 2.5    
Diatrypella borassi        12 12 12 
Diatrypella sp. 1     10 5    
Diatrypella sp. 2     5 2.5    
Diatrypella sp. 3       4  2 
Dictyochaeta simplex     15 7.5    
Dictyosporium manglietiae    30 10 20    
Didymosphaeria futilis  3.3 1.7       
Didymosphaeria sp. 1     10 5    
Didymosphaeria sp. 2       12  6 
Diplococcium spicatum       4 20 12 
Diplodia sp.    10  5    
Dischloridium sp.     5  2.5    
Discomycete sp. 1    15  7.5    
Discomycete sp. 2    5  2.5    
Discomycete sp. 3       8 12 10 
Discomycete sp. 4        16 8 
Dokmaia monthadangii 3.3  1.7       
Dothidotthia sp. 3.3  1.7       
Edmundmasonia pulchra    35  17.5 16  8 
Ellisembia adscendens 3.3 16.7 10    24 12 18 
Ellisembia brachyphus 3.3 20 11.7 5  2.5    
Ellisembia cf. brachyphus    5 15 10    

Note: bold indicates overall percentage occurrence of more than 10%. 
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Table 1 (continued). Overall percentage occurrence of fungi found on woody litter of Magnolia liliifera, Manglietia garrettii and Michelia baillonii 
collected during dry and wet seasons. 
 

Host 
Magnolia liliifera Manglietia garrettii Michelia baillonii Taxa 

Dry Wet Overall Dry Wet Overall Dry Wet Overall 
Ellisembia cf. magnibrachypus       12  6 
Ellisembia magnibrachypus       12  6 
Ellisembia opaca    55  27.5    
Ellisembia sp. 1 13.3  6.7       
Ellisembia sp. 2    30  15    
Ellisembia sp. 3    5  2.5    
Ellisembia sp. 4       8 8 8 
Endophragmia sp. 1       8 12 10 
Endophragmia sp. 2       4  2 
Endophragmiella sp.        4 2 
Eutypa sp.     15 7.5    
Eutypella sp. 1    15  7.5    
Eutypella sp. 2        4 2 
Fenestella sp.       4  2 
Gliomastix masseei     5 2.5    
Gonytrichum macrocladum        20 10 
Gonytrichum sp.  13.3 6.7       
Graphina acharii     20  10    
Graphis asterizans     15  7.5    
Halotthia posidoniae 3.3  1.7       
Harpographium sp.  6.7  3.3       
Helicoma ambiens       12 4 8 
Helicoma dennisii       4 8 6 
Helicoma viridis 3.3 6.7 5       
Helicomyces bellus 6.7  3.3       
Helicomyces roseus       12 4 8 
Helicosporium griseum    20  10 16 16 16 
Helicosporium pallidum  16.7 8.3       
Helicosporium vegetum 3.3  1.7     12 6 
Helicosporium velutinum  6.7 3.3       
Helicosporium virescens       8  4 
Heteroconium sp.       4  2 
Hyalosynnema micheliae       12  6 

Note: bold indicates overall percentage occurrence of more than 10%. 
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Table 1 (continued). Overall percentage occurrence of fungi found on woody litter of Magnolia liliifera, Manglietia garrettii and Michelia baillonii 
collected during dry and wet seasons. 
 

Host 
Magnolia liliifera Manglietia garrettii Michelia baillonii Taxa 

Dry Wet Overall Dry Wet Overall Dry Wet Overall 
Hyphomycete sp. 1    5 15 10    
Hyphomycete sp. 2    5  2.5    
Hyphomycete sp. 3    10  5    
Hyphomycete sp. 4    5  2.5    
Hyphomycete sp. 5        4  2 
Hyphomycete sp. 6        4 2  
Hyponectriaceae       4  2 
Hypoxylon cohaerens cf. section annulatum       8  4 
Hypoxylon multiforme       8  4 
Hypoxylon sp. 1    15  7.5    
Hypoxylon sp. 2        8 4 
Hysterium sp. 1    5 5 5    
Hysterium sp. 2       4 4 4 
Idriella mycoyonoidea  10 5       
Keissleria montaniensis  3.3 1.7       
Keissleria xantha       8 12 10 
Keissleriella fusispora 13.3  6.7       
Kirschsteiniothelia thujina 3.3  1.7       
Kostermansinda minima     15 7.5    
Lachnum sp.  10 5       
Lachnum virgineum 13.3  6.7       
Lasiodiplodia cf. theobromae 10 3.3 6.7 5  2.5 12  6 
Leptosphaeria sp.    5  2.5    
Linkosia sp.       4 4 4 
Massarina cf. walkerii 3.3 3.3 3.3       
Massarina sp. 1 26.7  13.3       
Massarina sp. 2    10  5    
Melanochaeta hemipsila 6.7  3.3 5  2.5    
Melanographium palmicolum    5  2.5    
Menisporella assamica       20 4 12 
Microporus xanthopus        8 4 
Monochaetia sp.     10 5    
Monodictys sp. 1     10 5    
Monodictys sp. 2       4 12 8 

Note: bold indicates overall percentage occurrence of more than 10%. 
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Table 1 (continued). Overall percentage occurrence of fungi found on woody litter of Magnolia liliifera, Manglietia garrettii and Michelia baillonii 
collected during dry and wet seasons. 
 

Host 
Magnolia liliifera Manglietia garrettii Michelia baillonii Taxa 

Dry Wet Overall Dry Wet Overall Dry Wet Overall 
Monodictys sp. 3       12  6 
Monodisma fragilis    5  2.5    
Mycena sp.        16 8 
Mycomicrothelia sp.       4  2 
Mycosphaerella sp.       8  4 
Nectria coccinea 3.3 16.7 10       
Nectria sp.       12 8 10 
Oedemium micheliae       8  4 
Ophioceras sp.      5 2.5    
Ophiochaeta lignicola 3.3  1.7       
Penicillium sp. 1 10  5       
Penicillium sp. 2 3.3  1.7 5 15 10    
Penicillium sp. 3       12 12 12 
Penicillium sp. 4        4 2 
Periconia byssoides    5  2.5    
Periconia sp. 1     5 2.5    
Periconia sp. 2       8  4 
Phaeoisaria clematidis 10 30 20 40 15 27.5 24  12 
Phaeoisaria sp.    10  5    
Phaeosphaeria cf. canadensis  10 6.7 8.3       
Phaeosphaeria sp. 1 10  5       
Phaeosphaeria sp. 2       12  6 
Phaeosphaeria sp. 3        8 4 
Phaeostalagmus cyclosporus       8 8 8 
Phoma sp. 20  10       
Phomopsis sp. 1 23.3  11.7       
Phomopsis sp. 2     5 2.5    
Phomopsis sp. 3     5 2.5    
Pithomyces chatarum    5  2.5    
Pleurophragmium acutum 3.3 10 6.7       
Pleurophragmium sp.        8 4 6 
Pseudospiropes loturus       4 4 4 
Pseudospiropes sp.       8  4 
Pseudospiropes subuliferus    10  5    

Note: bold indicates overall percentage occurrence of more than 10%. 
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Table 1 (continued). Overall percentage occurrence of fungi found on woody litter of Magnolia liliifera, Manglietia garrettii and Michelia baillonii 
collected during dry and wet seasons. 
 

Host 
Magnolia liliifera Manglietia garrettii Michelia baillonii Taxa 

Dry Wet Overall Dry Wet Overall Dry Wet Overall 
Pyrenochaeta sp.     5  2.5    
Quintaria sp.    5  2.5    
Rhinocladiella cf. intermedia 3.3  1.7       
Saccardoella sp. 1  6.7 3.3       
Saccardoella sp. 2    10  5    
Solosympodiella cylindrospora     5 2.5    
Sporidesmiella hyalosperma  6.7 3.3       
Sporidesmiella intermedia     5 2.5    
Sporidesmium sp. 1 20 6.7 13.3       
Sporidesmium sp. 2  3.3 1.7       
Sporidesmium sp. 3    5  2.5    
Sporidesmium sp. 4     5 2.5    
Sporidesmium sp. 5       4  2 
Sporoschisma saccardoi 3.3  1.7 5 5 5  12 6 
Stachybotrys chlorohalonata 3.3  1.7       
Stilbella aciculosa  6.7 3.3       
Stilbohypoxylon moelleri       12  6 
Stilbohypoxylon quisquiliarum 3.3  1.7       
Taeniolella stilbospora       8  4 
Tetraploa biformis    10  5    
Togninia sp.       4  2 
Torula herbarum    5  2.5    
Torula sp.     5 2.5    
Trichoderma sp.        12 6 
Tubeufia cerea       8  4 
Tubeufia cylindrothecia 3.3 6.7 5       
Tubeufia paludosa  6.7 3.3    4 4 4 
Tubeufiaceous fungi       4 4 4 
Unitunicate ascomycete sp. 1 3.3  1.7       
Unitunicate ascomycete sp. 2 3.3  1.7       
Unitunicate ascomycete sp. 3    30  15    
Unitunicate ascomycete sp. 4    5 5 5    
Unitunicate ascomycete sp. 5    5 5 5    
Unitunicate ascomycete sp. 6       16 4 10 

Note: bold indicates overall percentage occurrence of more than 10%. 
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anamorphic fungi) were identified from wet 
season samples. Five ascomycetes and 12 
anamorphic taxa overlapped between the two 
seasons (Table 1). The most common taxon 
was Corynespora cassiicola, with 60% 
frequency of occurrence. Other dominant 
species were Anthostomella ludoviciana 
(16.7%), Canalisporium caribense (16.7%), 
Diaporthe sp. 2 (16.7%), Brachydesmiella 
caudata (13.3%), Massarina sp. (13.3%), 
Sporidesmium sp. 1 (13.3%), Ellisembia 

brachyphus (11.7%), Phaeoisaria clematidis 
(20%) and Phomopsis sp. (11.7%) (Table 1). 
 
Table 2. Overlapping taxa on woody litter of 
three hosts (the number in brackets represents 
the similarity index). 
 

 
Manglietia 

garrettii 
Michelia 
baillonii 

Magnolia liliifera 8 (0.1) 8 (0.09) 
Manglietia garrettii - 6 (0.07) 
*overlapping between all host = 4 species 

Table 3. Diversity indices of saprobic fungi recovered from wood of three magnoliaceous hosts 
during dry and wet seasons. 
 

Sampling Fungi per sample Species 
richness 

Species 
 evenness 

Shannon-Wiener 
 indices 

Simpson 
 indices 

MLD 1.9 58 0.873 3.546 0.9477 
MLW 1.4 41 0.941 3.496 0.9637 
MGD 2.9 60 0.921 3.773 0.9688 
MGW 2 40 0.964 3.556 0.9679 
MBD 2.9 72 0.969 4.145 0.9822 
MBW 2.2 56 0.962 3.872 0.9764 
Average 2.2 54.5 0.939 3.731 0.9678 

*Notes: ML = Mangnolia liliifera, MG = Manglietia garrettii, MB = Michelia baillonii, D = Dry season and W = Wet 
season. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Three-dimensional correspondence analysis of 
fungal taxa occurring on woody litter of Magnolia 
liliifera, Manglietia garrettii and Michelia baillonii 
during the wet and dry seasons (ML = Magnolia liliifera, 
MG = Manglietia garrettii, MB = Michelia baillonii, W 
= wet season samples, D = dry season samples). 
 

Abundance of fungi on woody litter of Mang-
lietia garrettii 

Eighty-three taxa were identified from 
Manglietia garrettii wood comprising 27 asco-
mycetes and 56 anamorphic fungi. Sixty-four 
taxa (20 ascomycetes, 44 anamorphic fungi) 
were recorded from dry season samples, while 
40 taxa (16 ascomycetes, 26 anamorphic fungi) 
were obtained from wet season samples. Four 
ascomycetes and 12 anamorphic fungi over-
lapped between the two seasons (Table 1). One 
anamorphic fungus, Dictyosporium manglie-
tiae, has been described as new to science 
(Kodsueb et al., 2006). The most common taxa 
were Ellisembia opaca and Phaeoisaria clema-
tidis with 27.5% frequency of occurrence. 
Other common species were Berkleasmium 
inflatum (20%), Dictyosporium manglietiae 
(20%), Edmundmasonia pulchra (17.5%), 
Ellisembia sp. 1 (15%), Unitunicate Ascomy-
cete sp. 2 (15%), Canalisporium sp. (12.5%) 
and Verticillium sp. (12.5%) (Table 1).  
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Fig. 2. Cluster analysis of saprobic fungi on Magnoliaceae woody litter based on Sørensen distance and the group 
average method (ML= Magnolia liliifera, MG= Manglietia garrettii, MB= Michelia baillonii, D= Dry season samples 
and W= Wet season samples). 
 
Abundance of fungi on woody litter of 
Michelia baillonii 

Ninety-three taxa were identified on 
Michelia baillonii wood comprising 30 asco-
mycetes, 2 basidiomycetes and 61 anamorphic 
fungi. Fifty-five taxa (14 ascomycetes, 2 
basidiomycetes and 39 anamorphic fungi) were 
recorded from wet season samples, while 72 
taxa (25 ascomycetes and 47 anamorphic 
fungi) were obtained from dry season samples. 
Nine ascomycetes and 26 anamorphic fungi 
overlapped between the two seasons (Table 1). 
Two anamorphic fungi were new to science, 
one of which could not be accommodated in 
any existing genera. Therefore, the new genus 
Catenosynnema was erected (Kodsueb et al., 
2007b) with inclusion of a new species of 
Oedemium, O. micheliae. The most common 
taxa were Annellophora phoenicis and 
Ellisembia adscendens, with 18% frequency of 
occurrence. Other common species were 
Helicosporium griseum (16%), Canalisporium 
exiguum, Chloridium chlamydosporum (14%) 
and bitunicate Ascomycete sp. 1, Cordana sp., 
Dictyochaeta sp., Diplococcium sp., Eutypella 
sp., Penicillium sp. 1, Phaeoisaria clematidis, 
(12%) (Table 1).  

 
Similarity of fungi on different hosts and 
season 

Cluster analysis (Fig. 2) indicates that the 
fungal communities on woody litter of Miche-
lia baillonii collected during the dry and wet 
seasons were more similar to each other than to 
those on the other two hosts. The fungal 
community on woody litter of Magnolia 
liliifera appeared to be a sister group to the one 

from Mi. baillonii. The fungal community on 
both the wet and dry season samples of 
Manglietia garrettii clustered together, distant 
from the other two hosts. Similarity index of 
fungi between the three magnoliaceous woods 
collected in dry and wet seasons are shown in 
Table 2. Eight overlapping taxa (SI = 0.1) were 
obtained from Magnolia liliifera and Manglie-
tia garrettii. Eight and 6 taxa overlapped 
between M. liliifera and Michelia baillonii and 
Man. garrettii and Mi. baillonii (similarity 
index of 0.09 and 0.07), respectively. 

 
Discussion 
 
Fungal diversity and colonization 

This is one of only a few studies of fungi 
occurring on decaying terrestrial wood in the 
tropics and it is the first study to address fungal 
diversity on magnoliaceous wood in Thailand. 
Investigation of fungi on terrestrial wood in 
Thailand began in 1902 (Schumacher, 1982). 
Additional studies on fungi on wood have been 
reported (Sihanonth et al., 1998; Chatanon, 
2001; Inderbitzin et al., 2001; Inderbitzin and 
Berbee, 2001). However, knowledge of terres-
trial lignicolous fungi is still poorly understood 
and requires further study. Studies by 
Thienhirun (1997) and Chatanon (2001) who 
investigated the ascomycetes on decaying 
wood in Thailand, are the most intensive 
studies on non specific terrestrial wood. 

In this study we investigated the fungal 
diversity on terrestrial magnoliaceous wood 
and identified 239 taxa from 150 wood 
samples. Fungal diversity is high when 
compared to other studies on wood worldwide 
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Table 4. Comparison of studies of fungi on wood of different host species and in different habitats 
and regions. 
 

References Number 
of fungi 
obtained 

Substrate Habitat Geographical 
area 

Tan et al., 1989 20 Avicennia alba Marine-mangrove Tropic 
Tan et al., 1989 21 A. lanata Marine-mangrove Tropic 
Kane et al., 2002 40 Fagus sylvatica Freshwater Temperate 
Kane et al., 2002 28 Pinus sylvestris Freshwater Temperate 
Ho et al., 2002 155 Natural occurring submerged wood Freshwater Tropic 
Ho et al., 2002 58 Machilus velutina Freshwater Tropic 
Ho et al., 2002 58 Pilus massoniana Freshwater Tropic 
Sivichai et al., 2002 48 Dipterocarpus alatus Freshwater Tropic 
Sivichai et al., 2002 47 Xylia dolabriformis Freshwater Tropic 
Maria and Sridhar, 2004 36 Avicennia officinalis Freshwater Tropic 
Maria and Sridhar, 2004 37 Rhizophora mucronata Freshwater Tropic 
Huhndorf and Lodge, 1997 157 30 sp. of natural occurring wood 

and one palm 
Terrestrial Tropic 

Crites and Dale, 1998 19 Populus tremuloides Terrestrial Temperate 
Allen et al., 2000 80 (spring) 

and 151 
(autumn) 

Nothofagus solandri var. 
cliffortioides 

Terrestrial Temperate 

Van Ryckegem and 
Verbeken (2005) 

46 Phragmites australis Marine Temperate 

 
(e.g. submerged wood: Tan et al., 1989; Ho et 
al., 2002; Kane et al., 2002; Sivichai et al., 
2002; Maria and Sridhar, 2004; Van Ryckegem 
and Verbeken, 2005; Vijaykrishna and Hyde, 
2006: terrestrial wood: Huhndorf and Lodge, 
1997; Crites and Dale, 1998; Allen et al., 
2000—Table 4). In terms of number of fungi 
(species richness and number of fungi per 
wood), Michelia baillonii had the greatest 
number of taxa (93), followed by Manglietia 
garrettii (83) and Magnolia liliifera (82). This 
may result from the bigger size and taller 
height of Michelia trees compared to Magnolia 
liliifera and Manglietia garrettii (Kodsueb, 
pers. obs.). Differences in wood composition 
may also play a part (Boddy and Watkinson, 
1995). The dominant or most common fungi of 
each host (Table 1) differ significantly from 
those usually found to be common on 
terrestrial wood (Huhndorf and Lodge, 1997; 
Crites and Dale, 1998; Allen et al., 2000). 
 
Seasonal effect on the fungal community 

Seasonality is one factor believed to 
affect the fungal community (Hagn et al., 2003; 
Nikolcheva and Bärlocher, 2005; Kennedy et 
al., 2006). However, there is no evidence to 
clarify how season affects fungal communities. 

Nikolcheva and Bärlocher (2005) concluded 
that the presence/absence of aquatic hyphomy-
cetes is regulated primarily by season, presu-
mably through temperature.  

Surprisingly, in this study, samples 
collected in the dry season provided greater 
species richness and Shannon diversity index 
than the samples collected in the wet season. 
The same result applied to all three hosts. A 
possible reason for this might be differences in 
humidity, or an unsuitable ratio between 
moisture content and aeration of wood with 
quite high moisture and low aeration during the 
wettest period (Rayner and Todd, 1979). 

A possible reason for this might be 
differences in humidity which is vary within 
wet and dry season. Since humidity is needed 
for the germination and disposal of fungi 
(Pinnoi et al., 2006), consequently, the fungal 
communities of wet season samples which 
higher humidity are believed to be more 
diverse. Surprisingly, according to current 
study, the result showed that the fungal 
community during the dry season has been 
supported greater fungal taxa (see Table 1). 
The reason on this result may be the effect of 
unsuitable ratio between moisture content and 
aeration of wood sample with quite high 
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moisture and low in aeration during the wettest 
period (Rayner and Todd, 1979). 

 
Host specificity 

Generally, different plant species have a 
different chemical composition, and this may 
affect the microbial community composition 
and biomass (Boddy and Watkinson, 1995; 
Mille-Lindblom et al., 2006). Many fungi are 
considered to be host-specific or host-recurrent. 
Although saprobic fungi are not believed to be 
host-specific or host-recurrent (Zhou and Hyde, 
2001), there are several examples of saprobic 
fungi that have been recorded on only a single 
host and may be host-specific (Zhou and Hyde, 
2001). The factors that rule certain saprobes to 
occur regularly or uniquely on a host are poorly 
understood (Zhou and Hyde, 2001). 

According to the similarity index 
between each host and the identical results 
from cluster and 3D-correspondence analyses 
which divided the fungal communities into 
three different groups, results from this study 
suggest a dissimilarity of fungal communities 
between the three different hosts. The overlap-
ping taxa between the three hosts were very 
low, only 4 out of 239 taxa. Comparison of 
fungi obtained from this study with previous 
studies showed low similarity in species level 
although overlap of gerera on wood is 
common. For example, Anthostomella, Asco-
taiwania, Cercophora, Chaetosphaeria, Dia-
trype, Didymosphaeria, Eutypa, Hypoxylon, 
Melanochaeta, Nectria, Stilbohypoxylon, 
Tubeufia and Xylaria occurred in the present 
study and in other studies (Huhndorf and 
Lodge, 1997; Thienhirun, 1997; Crites and 
Dale, 1998; Chatonon, 2001; Allen et al., 
2000). A possible explanation maybe that of 
endophytes, which are growing in living wood, 
and continue to grow as saprobes after the 
wood dies. The presence of fungi on leaf litter 
that then grow into wood may also result in 
different fungal communities suggesting host-
specific or host-recurrent.  
 
Conclusion 
 

Different magnoliaceous species suppor-
ted different assemblages and numbers of 
fungal taxa. Michelia baillonii had the greatest 
diversity of wood litter fungi among the three 

tree species. Seasonality also appeared to affect 
the fungal community with a low number of 
overlapping taxa between dry and wet season 
samples. However, the host species had a 
greater affect on the fungal community with 
only four fungal taxa overlapping between the 
three different hosts. Magnolia liliifera, which 
is morphologically similar to Manglietia 
garrettii, supported a fungal community that 
was more similar to that found on Michelia 
baillonii. The reason for this result is unclear. 
None of the basidiomycetes overlapped 
between the differrent hosts and seasons. Many 
factors can affect changes in the communities 
of fungi, for instance, physical and chemical 
properties of the tree, the microclimate of the 
growth site and biological interaction within 
woody substrate (Rayner and Boddy, 1988; 
Renvall, 1995; Holmer and Stenlid, 1996), 
effects of endophytes growing on living wood 
and leaf litter fungi that may thrive in wood 
after it is dead. 
 
Acknowledgements 
 

Rampai Kodsueb would like to thank the 
Department of Plant Pathology, Faculty of Agriculture, 
Chiang Mai University for laboratory facilities. The 
Commission on Higher Education (Thailand) and 
Pibulsongkram Rajabhat University are thanked for 
providing partial financial support for the first authors 
Ph.D. scholarship. Thanks are also extended to J.F. 
Maxwell for help in identification of Magnoliaceae. 
 
References 

 

Allen, R.B., Buchanan, P.K., Clinton, P.W. and Cone, 
A.J. (2000). Composition and diversity of fungi 
on decaying logs in a New Zealand temperate 
beech (Nothofagus) forest. Canadian Journal of 
Forest Research 30: 1025-1033. 

Anonymous. (1995). JMP® Statistics and graphics 
guide. Version 3.1 of JMP, SAS Institute Inc., 
Cary, NC. 

Bills, G., Dombrowski, A., Peláez, F., Polishook, J. and 
An, Z. (2002). Recent and future discoveries of 
pharmacologically active metabolites from 
tropical fungi. In: Tropical Mycology, Vol. 2, 
Micromycetes (eds. R. Watling, J.C. Frankland, 
A.M. Ainsworth, S. Isaac and C.H. Robinson). 
CABI Publishing, Wallingford, UK: 165-194. 

Boddy, L. and Watkinson, S.C. (1995). Wood decompo-
sition, higher fungi, and their role in nutrient 
redistribution. Canadian Journal of Botany 73: 
S1377-S1383. 



Fungal Diversity 
  

51 

Bucheli, E., Gautschi, B. and Shykoff, J.A. (2000). Host-
specific differentiation in the anther smut fungus 
Microbotryum violaceum as revealed by micro-
satellites. Journal of Evolutionary Biology 13: 
188-198. 

Bucheli, E., Gautschi, B. and Shykoff, J.A. (2001). 
Differences in population structure of the anther 
smut fungus Microbotryum violaceum on two 
closely related host species, Silene latifolia and S. 
dioica. Molecular Ecology 10: 285-294. 

Burnett, J.H. (2003). Fungal Populations and Species. 
Oxford University Press, Oxford, UK. 

Bussaban, B., Lumyong, S., Lumyong, P., Hyde, K.D 
and McKenzie, E.H.C. (2003). Three new species 
of Pyricularia are isolated as Zingiberaceous 
endophytes from Thailand. Mycologia 95: 521-
526. 

Bussaban, B., Lumyong, P., McKenzie, E.H.C., Hyde, 
K.D and Lumyong, S. (2004). Fungi on Zingi-
beraceae (ginger). In: Thai Fungal Diversity (eds. 
E.B.G. Jones, M. Tantichareon and K.D. Hyde), 
BIOTEC, Bangkok, Thailand: 189-195 

Cai, L., Hyde, K.D. and Tsui, C.K.M. (2006). Genera of 
Freshwater Fungi. Fungal Diversity Research 
Series 17: 275-324. 

Carmichael, J.W., Kendrick, W.B., Conners, I.L. and 
Sigler, L. (1980). Genera of Hyphomycetes. 
University of Alberta Press, Edmonton, Canada. 

Chatanon, L. (2001). Biodiversity of ascomycetous fungi 
at Huai-Kha Khaeng Wildlife Sanctuary. M.S. 
Thesis. Kasetsart University, Thailand. (in Thai). 

Crites, S. and Dale, M.R.T. (1998). Diversity and 
abundance of bryophytes, lichens, and fungi in 
relation to woody substrate and successional stage 
in aspen mixed wood boreal forests. Canadian 
Journal of Botany 76: 641-651. 

Dobias, R.J. (1982). The Shell Guide to the National 
Parks of Thailand. Wacharin Publishing Co., Ltd. 
Bangkok. 

Ellis, M.B. (1971). Dematiaceous Hyphomycetes. 
Commonwealth Mycological Institute, Kew. 

Ellis, M.B. (1976). More Dematiaceous Hyphomycetes. 
Commonwealth Mycological Institute, Kew. 

Francis, S.M. (1975). Anthostomella Sacc. (Part I). 
Mycological Papers 139: 1-97. 

Fröhlich J. and Hyde K.D. (1995). Fungi from palms 
XIX. Caudatispora palmicola gen. et sp. nov. 
from Ecuador. Sydowia 47: 38-43. 

Fröhlich, J. and Hyde, K.D. (2000). Palm Microfungi. 
Fungal Diversity Research Series 3: 1-393. 

Gonzales, S.M.F. and Rogers, J.D. (1989). A preliminary 
account of Xylaria of Mexico. Mycotaxon 34: 
283-374. 

Grgurinovic, C.A. (2003). The genus Mycena in South-
Eastern Australia. Fungal Diversity Research 
Series 9: 1-329. 

Hagn, A., Pritsch, K., Schloter, M. and Munch, J.C. 
(2003). Fungal diversity in agricultural soil under 
different farming management systems, with 
special reference to biocontrol strains of 

Trichoderma spp. Biology and Fertility of Soils 
38: 236-244. 

Hawksworth, D.L. and Boise J.R. (1985). Some addi-
tional species of Astrosphaeriella, with a key to 
the members of the genus. Sydowia 38: 114-124.  

Hawksworth, D.L. (1991). The fungal dimension of 
biodiversity: magnitude, significance, and conser-
vation. Mycological Research 95: 641-655. 

Ho, W.H., Yanna, Hyde, K.D. and Hodgkiss, I.J. (2002). 
Seasonality and sequential occurrence of fungi on 
wood submerged in Tai Po Kau Forest Stream, 
Hong Kong. In: Fungal Succession (eds. K.D. 
Hyde and E.B.G. Jones). Fungal Diversity 10: 21-
43. 

Holmer, L. and Stenlid, J. (1996). Diffuse competition 
among wood decay fungi. Oecologia 106: 531-
538.  

Hooper, D.U., Bignell, D.E., Brown, V.K., Brussaard, 
L., Dangerfield, J.M., Wall, D.H., Wardle, D.A., 
Coleman, D.C., Giller, K.E., Lavelle, P., Van der 
Putten, W.H., De Ruiter, P.C., Rusek, J., Silver, 
W.L., Tiedje, J.M. and Wolters, V. (2000). 
Interactions between above and belowground 
diversity in terrestrial ecosystems: patterns, 
mechanisms, and feedbacks. BioScience 50: 
1049-1061. 

Huhndorf S.M. and Lodge D.J. (1997). Host specificity 
among wood-inhabiting pyrenomycetes (fungi, 
ascomycetes) in a wet tropical forest in Puerto 
Rico. Tropical Ecology 38: 307-315. 

Hyde K.D. (1997). Biodiversity of Tropical Microfungi. 
Hong Kong, Hong Kong University Press.  

Hyde, K.D., Taylor, J.E. and Fröhlich, J. (2000). Genera 
of Ascomycetes from Palms. Fungal Diversity 
Research Series 2: 1-247. 

Hyde, K.D., Zhou, D.Q. and Dalisay, T.E. (2002a). 
Bambusicolous fungi: a review. Fungal Diversity 
9: 1-14. 

Hyde, K.D., Zhou, D.Q., McKenzie, E.H.C., Ho, W.H. 
and Dalisay, T. (2002b). Vertical distribution of 
saprobic fungi on bamboo culms. Fungal Diver-
sity 11: 109-118. 

Hyde, K.D. and Soytong, K. (2007). Understanding 
microfungal diversity – a critique. Cryptogamie 
Mycologie 28: 281-289. 

Hyde, K.D. Bussaban, B., Paulus, B., Crous, P.W., Lee, 
S., Mckenzie, E H.C., Photita, W. and Lumyong, 
S. (2007). Biodiversity of saprobic fungi. 
Biodiversity and Conservation 16: 17-35. 

Inderbitzin, P. and Berbee, M.L. (2001). Lollipopaia 
minuta from Thailand, a new genus and species 
of the Diaporthales (Ascomycetes, Fungi) based 
on morphological and molecular data. Canadian 
Journal of Botany 79: 1099-1106. 

Inderbitzin, P., Landvik, S., Abdel-Wahab, M.A. and 
Berbee, M.L. (2001). Aliquandostipitaceae, a new 
family for two new tropical ascomycetes with 
unusually wide hyphae and dimorphic ascomata. 
American Journal of Botany 88: 52-61. 

Ju, Y.M. and Rogers, J.D. (1996). A Revision of the 
genus Hypoxylon. USA, APS Press.  



52 

Kane, D.F., Tam, W.Y. and Jones, E.B.G. (2002). Fungi 
colonizing and sporulating on submerged wood in 
the River Severn, U.K. In: Fungal Succession 
(eds. K.D. Hyde and E.B.G. Jones). Fungal 
Diversity 10: 45-55. 

Kennedy, N., Brodie, E., Connolly, J. and Clipson, N. 
(2006). Seasonal influences on fungal community 
structure in unimproved and improved upland 
grassland soils. Canadian Journal of Microbio-
logy 52: 689-694. 

Kodsueb R., Lumyong S., Hyde K.D., Lumyong P. and 
McKenzie E.H.C. (2006). Acrodictys micheliae 
and Dictyosporium manglietiae, two new anamor-
phic fungi from woody litter of Magnoliaceae in 
northern Thailand. Cryptogamie Mycologie 27: 
111-119. 

Kodsueb, R., Lumyong, S., Ho, W.H., Hyde, K.D., 
McKenzie, E.H.C. and Jeewon, R. (2007a). 
Morphological and molecular characterization of 
Aquaticheirospora and phylogenetics of Massari-
naceae (Pleosporales). Botanical Journal of the 
Linnean Society 155: 283-296. 

Kodsueb R., McKenzie, E.H.C., Ho, W.H., Hyde K.D., 
Lumyong P. and Lumyong S. (2007b). New 
anamorphic fungi from decaying woody litter of. 
Michelia baillonii (Magnoliaceae) in northern 
Thailand. Cryptogamie Mycologie 28: 237- 245. 

Læssøe, T. and Lodge, D.J. (1994). Three host-specific 
Xylaria species. Mycologica 86: 436-446. 

Lodge, D.J. (1997). Factors related to diversity of 
decomposer fungi in tropical forests. Biodiversity 
and Conservation 6: 681-688. 

Lovelock, C.E., Andersen, K. and Morton, J.B. (2003). 
Arbuscular mycorrhizal communities in tropical 
forests are affected by host tree species and 
environment. Oecologia 135: 268-279. 

Lu, B. and Hyde, K.D. (2000). A World Monograph of 
Anthostomella. Fungal Diversity Research Series 
4: 1-207. 

Maria, G.L. and Sridhar, K.R. (2004). Fungal coloni-
zation of immersed wood in mangroves of the 
southwest coast of India. Canadian Journal of 
Botany 82: 1409-1418. 

McCune, B. and Mefford, M.J. (1999). PC-ORD: multi-
variate analysis of ecological data. Version 4 
[computer program]. MjM software Design, 
Gleneden Beach, Oregon. 

Mille-Lindblom, C., Fischer, H., and Tranvik, L.J. 
(2006). Litter-associated bacteria and fungi - a 
comparison of biomass and communities across 
lakes and plant species. Freshwater Biology 51: 
730-741. 

Nikolcheva, L.G. and Bärlocher, F. (2005). Seasonal and 
substrate preferences of fungi colonizing leaves in 
streams: traditional versus molecular evidence. 
Environmental Microbiology 7: 270-280. 

Paulus, B.C., Gadek, P. and Hyde, K.D. (2006). Succes-
sional patterns of microfungi in fallen leaves of 
Ficus pleurocarpa (Moraceae) in an Australian 
tropical rain forest. Biotropica 38: 42-51. 

Photita, W., Lumyong, P., McKenzie, E.H.C., Hyde, 
K.D. and Lumyong, S. (2002). A new Dictyospo-

rium species from Musa acuminata in Thailand. 
Mycotaxon 82: 415-419. 

Photita, W., Lumyong, P., McKenzie, E.H.C., Hyde, 
K.D. and Lumyong, S. (2003a). Memnoniella and 
Stachybotrys species from Musa acuminata. 
Cryptogamie Mycologie 24: 147-152. 

Photita, W., Lumyong, P., McKenzie, E.H.C., Hyde, 
K.D. and Lumyong, S. (2003b). Saprobic fungi 
on dead wild banana. Mycotaxon 80: 345-356. 

Pinnoi, A., Jones, E.B.G., McKenzie, E.H.C. and Hyde, 
K.D. (2003a). Aquatic fungi from peat swamp 
palms: Unisetosphaeria penguinoides gen. et sp. 
nov., and three new Dactylaria species. 
Mycoscience 44: 377-382. 

Pinnoi, A., McKenzie, E.H.C., Jones, E.B.G. and Hyde, 
K.D. (2003b). Palm fungi from Thailand: 
Custingophora undulatistipes sp. nov. and 
Vanakripa minutiellipsoidea sp. nov. Nova 
Hedwigia 77: 213-219. 

Pinnoi, A., Pinruan, U., Hyde, K.D., McKenzie, E.H.C. 
and Lumyong, S. (2004). Submersisphaeria 
palmae sp. nov. with a key to species and notes 
on Helicoubisia. Sydowia 56: 72-78. 

Pinnoi, A., Lumyong, S., Hyde, K.D. and Jones, E.B.G. 
(2006). Biodiversity of fungi on the palm 
Eleiodoxa conferta in Sirindhorn peat swamp 
forest, Narathiwat, Thailand. Fungal Diversity 22: 
205-218. 

Pinnoi, A., Jeewon, R., Sakayaroj, J., Hyde, K.D. and 
Jones, E.B.G. (2007). Berkleasmium crunisia sp. 
nov. and its phylogenetic affinities to the 
Pleosporales based on 18S and 28S rDNA 
sequence analyses. Mycologia 99: 378-384. 

Pinruan, U., Lumyong, S., McKenzie, E.H.C., Jones, 
E.B.G. and Hyde, K.D. (2004a). Three new 
species of Craspedodidymum from palm in 
Thailand. Mycoscience 45: 177-180. 

Pinruan, U., McKenzie, E.H.C., Jones, E.B.G. and Hyde, 
K.D. (2004b). Two new species of Stachybotrys, 
and a key to the genus. Fungal Diversity 17: 145-
157. 

Pinruan, U., Sakayaroj, J., Jones, E.B.G. and Hyde, K.D. 
(2004c). Aquatic fungi from peat swamp palms: 
Phruensis brunniespora gen. et sp. nov. and its 
hyphomycete anamorph. Canadian Journal of 
Botany 96: 1161-1181. 

Pinruan, U., Sakayaroj, J., Hyde, K.D., and Jones, 
E.B.G. (2008). Thailandiomyces bisetulosus gen. 
et sp. nov. (Diaporthales, Sordariomycetidae, 
Sordariomycetes) and its anamorph Craspedo-
didymum, is described based on nuclear SSU and 
LSU rDNA sequences. Fungal Diversity 29: 89-
98. 

Pointing, S.B. and K.D. Hyde. (2001). Bio-Explotation 
of Filamentous Fungi. Fungal Diversity Research 
Series 6: 1-467. 

Polishook, J.D., Bills, G.F. and Lodge, D.J., (1996). 
Microfungi from decaying leaves of two rain 
forest trees in Puerto Rico. Indian Journal of 
Microbiology 17: 284-294. 

Promputtha, I., Hyde, K.D., Lumyong, P., McKenzie, 
E.H.C. and Lumyong, S. (2003). Dokmaia 



Fungal Diversity 
  

53 

monthadangii gen. et sp. nov. a synnematous 
anamorphic fungus on Manglietia garrettii. 
Sydowia 55: 99-103. 

Promputtha, I., Hyde, K.D., Lumyong, P., McKenzie, 
E.H.C. and Lumyong, S. (2004a). Fungi on 
Magnolia liliifera: Cheiromyces magnoliae sp. 
nov. from dead branches. Nova Hedwigia 80: 
527-532. 

Promputtha, I., Lumyong, S., Lumyong, P., McKenzie, 
E.H.C. and Hyde, K.D. (2004b). A new species of 
Pseudohalonectria from Thailand. Cryptogamie 
Mycologie 25: 43-47. 

Promputtha, I., Lumyong, S., Lumyong, P., McKenzie, 
E.H.C. and Hyde, K.D. (2004c). Fungal saprobes 
on dead leaves of Magnolia liliifera (Magno-
liaceae) in Thailand. Cryptogamie Mycologie 25: 
315-321. 

Promputtha, I., Lumyong, S., Lumyong, P., McKenzie, 
E.H.C. and Hyde, K.D. (2005). A new species of 
Anthostomella on Magnolia liliifera from 
Northern Thailand. Mycotaxon 91: 413-418. 

Rayner, A.D.M. and Todd, N.K. (1979). Population and 
community structure and dynamics of fungi in 
decaying wood. Advances in Botanical Research 
7: 333-420. 

Rayner, A.D.M. and Boddy, L. (1988). Fungal Decom-
position of Wood and its Biology and Ecology. 
John Wiley and Sons. Chichester, UK. 

Renvall, P. (1995). Community structure and dynamics 
of wood-rotting Basidiomycetes on decomposing 
conifer trunks in northern Finland. Karstenia 35: 
1-51. 

Rodrigues K.F. and Petrini O. (1997). Biodiversity of 
endophytic fungi in tropical regions. In: (ed. K.D. 
Hyde), Biodiversity of Tropical Microfungi. Hong 
Kong, Hong Kong University Press: 57-69. 

Rossman A.Y. (1997). Biodiversity of tropical micro-
fungi: An overview. In: (ed. K.D. Hyde), 
Biodiversity of Tropical Microfungi. Hong Kong, 
Hong Kong University Press: 1-10.  

Sánchez Márquez, S., Bills, G.F. and Zabalgogeazcoa, I. 
(2007). The endophytic mycobiota of the grass 
Dactylis glomerata. Fungal Diversity 27: 171-
195. 

Santana, M.E., Lodge, D.J and Lebow, P. (2005). 
Relationship of host recurrence in fungi to rates 
of tropical leaf decomposition. Pedobiologia 49: 
549-564. 

Schumacher, T. (1982). Ascomycetes from northern 
Thailand. Nordic Journal of Botany 2: 257-263. 

Shannon, C.E. and Weaver, W. (1949). The Mathema-
tical Theory of Communication. Urbana, Univer-
sity of Illinois Press. 

Sihanonth, P., Thienhirun, S. and Whalley, A.J.S. 
(1998). Entonaema in Thailand. Mycological 
Research 102: 458-460. 

Sivanesan, A. (1984). The Bitunicate Ascomycetes and 
their Anamorphs. J. Cramer. Vaduz. Germany.  

Sivichai, S., Jones, E.B.G. and Hywel-Jones, N. (2002). 
Fungal colonization of wood in a freshwater 
stream at Tad Ta Phu, Khao Yai National Park, 
Thailand. In: Fungal Succession (eds. K.D. Hyde 
and E.B.G. Jones), Fungal Diversity 10: 113-129. 

Sutton, B.C. (1980). The Coelomycetes. Kew, UK: 
Commonwealth Mycological Institute. 

Tan, T.K., Leong, W.F. and Jones, E.B.G. (1989). 
Succession of fungi on wood of Avicennia alba 
and A. lanata in Singapore. Canadian Journal of 
Botany 67: 2687-2691. 

Tang, A.M.C., Jeewon, R. and Hyde, K.D. (2005). 
Succession of microfungal communities on 
decaying leaves of Castanopsis fissa. Canadian 
Journal of Microbiology 51: 967-974. 

Taylor, J.E. and Hyde, K.D. (2003). Microfungi of 
Tropical and Temperate Palms. Fungal Diversity 
Research Series 12: 1-459. 

Thienhirun, S. (1997). A preliminary account of the 
Xylariaceae of Thailand. Ph.D. Thesis. Liverpool 
John Moores University, U.K. 

Thongkantha, S., Lumyong, S., Lumyong, P., Whitton, 
S.R., McKenzie, E.H.C. and Hyde, K.D. (2003). 
Microfungi on the Pandanaceae: Linocarpon 
lammiae sp. nov., L. siamiensis sp. nov. and L. 
suthepensis sp. nov., and a key to species from 
the Pandanaceae. Mycologia 95: 360-367. 

Tokumasu S., Aoki T. and Oberwinkler F. (1994). 
Fungal successions on pine needles in Germany. 
Mycoscience 35: 29-37. 

Tsui, C.K.M. and Hyde, K.D. (2003). Freshwater 
Mycology. Fungal Diversity Research Series 10: 
1-350. 

Van Ryckegem, G. and Annemieke, V. (2005). Fungal 
diversity and community structure on Phragmites 
australis (Poaceae) along a salinity gradient in 
the Scheldt estuary (Belgium). Nova Hedwigia 
80: 173-197. 

Vijaykrishna, D. and Hyde, K.D. (2006). Inter- and intra 
stream variation of lignicolous freshwater fungi in 
tropical Australia. Fungal Diversity 21: 203-224.  

Wang, Y.Z., Aptroot, A. and Hyde, K.D. (2004). 
Revision of the Genus Amphisphaeria. Fungal 
Diversity Research Series 13: 1-180. 

Wu, W.P. and Zhuang, W. (2005). Sporidesmium, Endo-
phragmiella and related genera from China. 
Fungal Diversity Research Series 15: 1-351. 

Zhao, G.Z., Liu, X.Z, and Wu, W.P. (2007). Helico-
sporous hyphomycetes from China. Fungal 
Diversity 26: 313-524. 

Zhou, D. and Hyde, K.D. (2001). Host-specificity, host-
exclusivity, and host-recurrence in saprobic fungi. 
Mycological Research 105: 1449-1457. 



54 

 


