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• An estimated 3 to 4 Million different species 
existing on Earth 

• Astonishing intra- and inter-specific diversity
• Only 120 000 individual species described so far

Hawksworth & Lücking. (2017). DOI: 
10.1128/microbiolspec.FUNK-0052-2016 

The Fungal Kingdom



Fungal diversity
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Capnodium = Sooty moulds

Giatgong, P. 1980. Host Index of Plant Diseases in Thailand. 
Second Edition. Mycology Branch, Plant Pathology and 

Microbiology Division, Department of Agriculture and 

Cooperatives, Bangkok, Thailand -: 118. 

Sooty moulds
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HIGH DIVERSITY OF SOOTY MOLDS ON HOST

MAE FAH LUANG UNIVERSITY, CHIANG RAI, THAILAND 8

Forest  tree

Ornamental

plants 

Weeds

Economic plants



THE EFFECT OF SOOTY MOLDS ON ECONOMIC CROPS 

• Mango associated with 
scale insect 

• Coffee and cherries 
associated with feeding 
by green scales 

• Banana associated with 
white flies

• Long-Kong associated 
with scale insect 
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Host

Sooty 
mouldsInsects



MORE THAN ONE GENUS CAN EXIST ON ONE LEAF  
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> One Genus on one leaf



MORE THAN ONE SPECIES CAN EXIST ON A LEAF  
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4 species on 

one leaf



IMPORTANCE OF SOOTY MOULDS 
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Economic crops 

and various plants
> ONE FUNGI on 

one leaf 

Capnodium = sooty molds

Lack information: 

DNA sequencing  

Produce antibiotics: tetramic acid, 
methiosetin and epicorazin A.

Lack 

information: 

Taxonomy 

placement 
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Phylogeny
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HERBARIUM HOUSES



HERBARIUM SPECIMENS 
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The best references



Leptoxyphium cacuminum (holotype). A. Gregarious pycnidia on 

host surface. B, D, G. Stalked pycnidia with wider base. E. Formation 

of pycnidia from aggregated hyphae. C, F. Black stalked funnel cupulate 

apex. HL. Conidia, conidiogenous boundary with hyaline hyphae 

surrounding the ostiole. Bars: B, D, E, G = 200 μm, C–F = 50 μm, 

HL = 20 μm.

Phragmocapnias siamensis (holotype). A. Black mycelium 

covering the leaf surface. B. Pycnidia on host. C, D. Mycelial 

network. E, F. Conical pycnidia and pycnidia wall. G. Conidia. 

Bars: F = 100 μm, CE = 50 μm, G = 20 μm.

MORPHOLOGY OF FRESH SPECIMENS
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The first study seriously incorporating morphology and molecular data to understand 

sooty moulds at the higher taxonomic levels and resulted in resolving the genera of 

Capnodiaceae (Capnodiales)

Chomnunti et. al. (2011) Capnodiaceae

, Fungal Diversity 

Phragmocapnias betle (epitype)



MAE FAH LUANG UNIVERSITY, CHIANG RAI, THAILAND

C
ap

n
od

ia
ce

ae

23

A  RAxML maximum likelihood tree obtained from a 
data set of 51 taxa including representatives of 
Capnodiales, focused on Capnodiaceae, comparing two 
genes (SSU, LSU r DNA). 

•The first study seriously 

incorporating morphology 
and molecular data to 
understand sooty moulds at 

the higher taxonomic 
levels

• 46 new DNA 
sequencing in GenBank

with five sequenced genes 
used for species 
identification
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Chomnunti et. al. (2012) Phylogeny of Chaetothyriaceae in northern 

Thailand including three new species , Mycologia 104(2); 382-395

Ceramothyrium thailandicum (holotype



Chaetothyriaceae

Ceramothyrium thailandicum
(holotype)
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Capnodiaceae

Phragmocapnias betle (epitype)

INTRODUCE  A  NEW  FAMILY 



INTRODUCE A NEW FAMILY 

• Trichomerium was placed in Capnodiaceae almost 100 years

• Herbarium-type specimen and phylogeny show that they are not 
belong to Capnodiaceae but alone in their own group in taxonomy 
placement

MAE FAH LUANG UNIVERSITY, CHIANG RAI, THAILAND
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New family Trichomeriaceae was introduced
(Chomnunti et. al. (2012) 

Original for several research and 
now the members are increased 
including Rock-inhabiting fungi 
which was mysterious group before 
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NEW TO SCIENCE
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GROUND-BREAKING FINDING 
FROM MY RESEARCH
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Single spore 
isolation technique: 
Important basic technique for 

fungal identification

Chomnunti et. al. (2014) 

The Sooty moulds, Fungal Diversity 



Summary

30MAE FAH LUANG UNIVERSITY, CHIANG RAI, THAILAND

The higher 
taxonomic 

levels

Fungal 
biodiversity 

and their 
relation with 
insects and 

host 

Impact to plant 
pathology and 

agriculture 
management

New Family 

Trichomeriaceae58 
specimens 
covering 11 

species

The first study 
seriously 

incorporating 
morphology 

and molecular 
data 

46 new DNA 
sequences 
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IMPACT OF RESEARCH : Citation and references for research

Results found 41

Sum of the Times Cited 1767

Average Citations per Item 43.1

h-index 18

Sum of Times Cited by YearTotal Publications by Year
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Citations and h index 
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Citations and h index 
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Putarak
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Year Grant 

2014 1. Phylogeny, taxonomy, relationships and biotechnological potential of 
sooty moulds (The Official of Higher Education Commission of Thailand 
(OHEC); 2557A30762005: , Project duration 2014)

2014-2015 2. Sooty moulds pests of fruit trees in northern Thailand (Thailand 
Research Fund: TRG5780008, Project duration 2014-2015)

2014-2016 3. Biodiversity, phylogeny and biological activity of Dothideomycetes
(National Research Council of Thailand: 2558A30702008, 
2559A30702031, 2560A30702014: Project duration 2014-2016) 

2015-2017 4. Cultivation of Cordyceps militaris and Cordyceps sp. in Mae Fah Luang
University (MFU internal grant, Project duration 2015-2017)

2017-2019 5. Taxonomy and phylogeny of foliar fungi from Mangrove (Thailand 
Research Fund: MRG6080089, Project duration 2017-2019)

2016-2018 6. Taxonomy and phylogeny systematic of fungi on Musaceae (National 
Research Council of Thailand: 256108A3070006: Project duration 2016-
2018) 38

PRINCIPLE INVESTIGATION (PI) RESEARCH PROJECTS:
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Mycology group in MFU
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TAKE HOME MESSAGE
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Fungi are everywhere, 

their vast Biodiversity 

a rich resource waiting for us just to pick up
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Thank you for your attention


