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Abstract 
Sri Lanka has a rich biodiversity but compare to other disciplines, understanding of fungi is less. 
Current studies on fungi mainly based on DNA sequences analyses thus it is important to revisit 
old species reported from Sri Lanka. And subject to morpho-molecular analyses. Missing species 
of fungi are predicted to be mainly in tropics, biodiversity hotspots and little-explored habitats. 
Hence, it is essential to implement collecting programs and carry out analyses. This type of 
studies will be helpful to establish correct generic boundaries, resolve species complexes and 
polyphyletic taxa, provide taxonomic placements. It is essential to update the existing checklists 
according to recent name changes (Art. 59.1). Taxonomists are encouraged to deposit putative 
cultures at culture collections and deposit herbarium specimens at least two well-known 
Fungaria. Establishing and maintaining a culture collection in Sri Lanka is also necessary while 
implement new collaborative programs with other leading scientific groups in other countries. 
Cultivation and domestication of wild edible mushrooms can be promoted after comprehensive 
survey.  
 
Introduction 
Fungi are one of the most diverse groups of eukaryotes and widely distributed worldwide. They 
occur as different life modes (viz. saprobes, pathogens (animal and plant), endophytes, 
lichenicolous, fungicolous, insectivorous etc.) and play important roles in different ecosystems 
such as mineral cycling, decomposing litter, causing diseases etc. Furthermore, some fungi are 
used in industries including bakery, pharmaceutical, and bioremediation. Approximately, 
144,000 species of fungi have been identified (Willis 2018), but Hawksworth and Lücking 
(2017) estimated that it would be between 2.2 - 3.8 million species on earth. Therefore, only 
3%-8% species are known to science (Hawksworth and Lücking 2017). Wijayawardene et al. 
(2020) accepted 19 phyla in kingdom fungi. This result was based on current knowledge 
comprising traditional, morphology based classification and modern DNA based classification. 
Recent studies by Tedersoo et al. (2018), Wijayawardene et al. (2018, 2020) accepted 
Rozellomycota (including Microsporidia) as a new lineage in fungi. Some groups which was 
treated as fungi in traditional taxonomy, have been excluded from kingdom fungi based on DNA 
based phylogenetic studies (e.g. Myxomycota).  
 
Understanding of floral and faunal diversity in Sri Lanka is higher than of fungi and other 
microorganisms. ‘Information available on Sri Lankan fungi is scattered. There are difficulties in 
estimating exact numbers due to synonyms used and duplicate entries’ (Karunarathne et al. 
2012) and lacking sequence data, proper protologue, herbarium deposits, cultures and collection 
details. There were not any significant surveys been carried out except for plant pathogenic 
fungi (Adikaram et al. 2001, 2013) and macro fungi (Karunarathna et al. 2011). However, still a 
large number of species has to be discovered based on both morpho-molecular analyses.  
 
Identifying the species  
In traditional taxonomy, species have been identified and described based on only 
morphological characters (Sutton 1980; Sivanesan 1984). Thus, morphological characters such 
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as ascomata, asci and ascospores in sexual fungi, conidiomata, conidiophores, conidiogenesis 
and conidia in asexual fungi have been mainly used to describe a species. However, since 1990, 
DNA based taxonomic studies play the vital role in mycology (White et al. 1990) along with 
morphological studies. Currently, mycologists widely use DNA sequences to establish new 
species, resolve species complexes and polyphyletic taxa, establish generic boundaries, provide 
classification and link sexual asexual morphs. Moreover, epitypification of old species is another 
hot topic which is popular among mycologists.  
 
However, all the significant studies carried out in Sri Lanka are mainly based on morphological 
characters (Berkeley and Broome 1871, 1873, 1877; Petch 1906, 1909, 1910, 19121, b, 1916, 
1917, 1918, 1919, 1920; Petch and Bisby 1950; Coomaraswamy 1979, 1981; Coomaraswamy 
and De Fonseka 1981; Coomaraswamy and Kumarasingham 1988). Almost all these taxa 
preserved as only herbarium materials and provided drawings (mainly for mushrooms). Thus, 
revisiting old species is a challenge as some herbarium materials are in poor condition or lost. 
Moreover, for the identification and classification of asexual fungi, taxonomists strongly suggest 
to use DNA sequences (Wijayawardene et al. 2019) as they show morphological plasticity. Thus, 
recollecting old species is important to determine whether those species were identified 
correctly.  
 
Furthermore, some pathogenic species have been revealed as species complexes (i.e. 
morphologically similar but phylogenetically distinct) ‘which means that species differentiation 
is problematic when relying only on morphological characters’ (Phillips et al. 2008, 2012; 
Wijayawardene et al. 2017b) (e.g. Colletotrichum acutatum fide Damm et al. 2012; Colletotrichum 
destructivum fide Damm et al. 2014). Thus, it is important to recollect pathogenic species 
reported from Sri Lanka and carry out multi-gene phylogenetic analyses to determine the 
correct species. In quarantine, this type of study will be a critical step to update the checklists of 
pathogenic species.  
 
DNA based classification 
Since DNA sequences are the main source for phylogenetic and evolution studies, mycologists 
try to generate cultures from taxa they study. Single spore isolation is the most popular 
technique used by mycologists to isolate saprobes and pathogens (Chomnunti et al. 2014). 
Putative cultures are used to extract DNA. Different protocols are used to extract DNA from the 
mycelia (e.g. Kit). PCR technique is used to amplify the extracted DNA fragments and products 
are utilized for sequencing.  
 
Generated sequences are widely used to determine the phylogenetic placements of the taxa. This 
is the best and most reliable method to clarify the classification of asexual genera. In traditional 
taxonomy, asexual fungi have been placed in subdivision Deuteromycotina (Ainsworth 1966). 
However, this classification is highly artificial thus DNA based studies are essential to reveal the 
correct taxonomic placements (Verkley et al. 2004; de Gruyter et al. 2009, 2013; Wijayawardene 
et al. 2016). Moreover, a large number of asexual genera are listed as ‘orphan genera’ (i.e. 
without family or higher ranks) in Wijayawardene et al. (2017a). Therefore, re-collecting old 
species is an important topic among mycologists.  
 
As the known historic taxa from Sri Lanka lacking sequence data, it is highly recommended to 
recollect and subject to carryout DNA based phylogenetic studies. Some taxa are 
morphologically similar but polyphyletic in phylogeny (Wijayawardene et al. 2014b). Hence, 
without DNA sequence analyses, it is not a wise decision to determine the familial placements.  
 
Nomenclature  
Saccardo (1904) proposed the dual system of fungal nomenclature (i.e. asexual and sexual 
morphs with different names) ‘as a solution to the confused situation of asexual and sexual 
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morphs faced by taxonomists at the time’ (Wijayawardene et al. 2014a). However, mycologists 
link sexual-asexual morphs based on the culture studies, occurrence of taxa on same host. 
Nevertheless, DNA based taxonomic studies of pleomorphic genera, provide accurate and 
reliable links between two morphs (or three morphs when presence of synasexual morphs). 
Since, two taxa are linked, it was proposed to end the dual system of fungal nomenclature 
(Hawksworth 2012). Several studies with the involvement of mycologists, pathologists, 
proposed one name for pleomorphic genera (Rossman et al. 2013, 2015a, b, 2016; 
Wijayawardene et al. 2014; Réblová et al. 2016).  
 
It is important to update the current lists of fungi in Sri Lanka after the name changes. Most of 
the taxa important in quarantine are subjected to name changes thus it is essential update (e.g. 
Phomopsis was suppressed under Diaporthe). 
 
Importance of promoting mycological studies in SL 
Sri Lanka has been listed as a biodiversity hotspot but compare to the studies in other 
disciplines, the number of researches in mycology are less in number. Hawksworth and Lucking 
(2017) suggested to carry out more research works in tropical regions and biodiversity hotspots 
to reveal missing species. Moreover, Hawksworth and Lucking (2017) concluded that plant: 
fungi ratio as 1: 8.1. Currently there are 3154 flowering plants and 366 ferns have been recorded 
(Wijesundara pers. com.) thus approximately 28,568 fungal species could be reported. However, 
only c. 2000 species are known (Karunarathe et al. 2012). Hence it is essential to carry out more 
studies to reveal missing taxa from different habitats. Some life modes such as fungicolous, 
lichenicolous have not been properly studied thus it is important to implement new researches 
to identify these species as well. 
 
Domestication of wild mushrooms is one of the most popular topics among mycologists who are 
studying mushrooms in tropical regions. Gathering the knowledge of local people on wild edible 
mushrooms and experimenting to cultivate them in farms can be promoted in Sri Lanka. This 
type of projects need to be collaborated with experts in other countries.  
 
Limitations and overcome them 
Current mycological studies highly depend on DNA sequences analyses. Hence it is essential to 
get pure cultures from or extract DNA direct from the fruiting structures (i.e. ascomata or 
conidiomata). However, obtaining DNA from cultures is highly recommended for cultivable 
species and deposit the cultures at reputed culture collections. Moreover, depositing herbarium 
materials with the fungal species at well-known Fungaria is also mandatory. However, these 
practices (such as sending cultures abroad and sending specimens) are restricted from the legal 
background in Sri Lanka thus it is essential to establish culture collections in the island. And 
implementing a collaborative program with other scientific communities or institutes to 
exchange knowledge is also important.  
 
References 
Adikaram NKB, Vithanage ISK, Yakandawala D (2013) New rust diseases in three ornamental 
plant species in Sri Lanka. Tropical Agriculturist 161:53-55.  
 
Adikaram NKB, Weerasooriya A, Mahaliyanage TD (2001) Occurrence of red thread disease in 
the grasses of Horton Plains National Park. Journal of the National Science Foundation Sri Lanka 
29(3&4):117-120. 
 
Ainsworth GC (1966) A general purpose classification of fungi. Bibliogr Syst Mycol 1:1–4 
 
Berkeley MJ, Broome CE (1871) The fungi of Ceylon. (Hymenomycetes, from Agaricus to 
Cantharellus). Botanical Journal of the Linnean Society 11: 494-567 



International Symposium on Agriculture and Environment 2020 

    University of Ruhuna, Sri Lanka 

16 

 

Berkeley MJ, Broome CE (1873) Enumeration of the fungi of Ceylon. Part II. Journal of the 
Linnean Society, Botany. 14: 29-141 
 
Berkeley MJ, Broome CE (1877) Supplement to the enumeration of fungi of Ceylon. Botanical 
Journal of the Linnean Society 15: 82-86. 
 
Chomnunti P, Hongsanan S, Hudson BA, Tian Q, Peršoh D, Dhami MK, Alias AS, Xu J, Liu X, Stadler 
M, Hyde KD (2014) The sooty moulds. Fungal Diversity 66:1–36 
 
Coomaraswamy U, De Fonseka RN (1981b) A handbook to the soil fungi of Sri Lanka, MAB-
UNESCO Publication No. 7 (Sri Lanka: National Science Council). 
 
Coomaraswamy U, Kumarasingham S (1988) A handbook to the macrofungi of Sri Lanka. Natural 
Resources, Energy and Science Authority, Sri Lanka 124. 
 
Coomaraswamy U (1979) A handbook to the fungi parasitic on the plants of Sri Lanka MAB-
UNESCO Publication No. 4 (Sri Lanka: National Science Council). 
 
Coomaraswamy U (1981a) A handbook to the agarics of Sri Lanka MAB-UNESCO Publication No. 
5 (Sri Lanka: National Science Council). 
 
Damm U, Cannon PF, Woudenberg JH, Crous PW (2012) The Colletotrichum acutatum species 
complex. Studies in mycology 73:37-113. 
 
Damm U, O'Connell RJ, Groenewald JZ, Crous PW (2014) The Colletotrichum destructivum species 
complex–hemibiotrophic pathogens of forage and field crops. Studies in mycology 79:49-84. 
 
de Gruyter J, Aveskamp MM, Woudenberg JHC, Verkley GJM, Groenewald JZ, Crous PW (2009) 
Molecular phylogeny of Phoma and allied anamorph genera: Towards a re-classification of the 
Phoma complex. Mycol Res 113:508–519 
 
de Gruyter J, Woudenberg JHC, Aveskamp MM, Verkley GJM, Groenewald JZ, Crous PW (2013) 
Redisposition of Phoma-like anamorphs in Pleosporales. Stud Mycol 75:1–36 
 
Hawksworth DL, Lücking, R. (2017) Fungal diversity revisited: 2.2 to 3.8 million species. 
Microbiology Spectrum 5(4). doi: 10.1128/microbiolspec.FUNK-0052-2016. 
 
Karunarathna SC, Udayanga D, Maharachchikumbura SN, Pilkington M, Manamgoda DS, 
Wijayawardene DNN, Ariyawansa HA, Bandara AR, Chukeatirote E, McKenzie EHC, Hyde KD 
(2012) Current status of knowledge of Sri Lankan mycota. Current Research in Environmental & 
Applied Mycology 2(1), 18-29, Doi 10.5943/cream/2/1/2 
 
Karunarathna SC, Yang ZL, Raspé O, Ko Ko TW, Vellinga EC, Zhao RL, Bahkali AH, Chukeatirote E, 
Degreef J, Callac P, Hyde KD (2011) Lentinus giganteus revisited: new collections from Sri Lanka 
and Thailand. Mycotaxon 118, 57–71. 
 
Petch T (1906) Descriptions of new Ceylon fungi. Annals of the Royal Botanic Gardens Peradeniya 
3(1), 1-10. 
 
Petch T (1909) New Ceylon fungi. Annals of the Royal Botanic Gardens Peradeniya 4, 299-307. 
 
Petch T (1910) Revisions of Ceylon fungi (Part II). Annals of the Royal Botanic Gardens 
Peradeniya 4, 373-444. 



International Symposium on Agriculture and Environment 2020 

    University of Ruhuna, Sri Lanka 

17 

 

Petch T (1912a) Revisions of Ceylon fungi (Part III). Annals of the Royal Botanic Gardens 
Peradeniya. 5:265-301 
 
Petch T (1912b) Ustilagineae and Uredineae of Ceylon. Annals of the Royal Botanic Gardens 
Peradeniya 5(4):223-256. 
 
Petch T (1916) A preliminary list of Ceylon Polypori. Annals of the Royal Botanic Gardens 
Peradeniya 6(2), 87-144. 
 
Petch T (1917) Additions to Ceylon fungi. Annals of the Royal Botanic Gardens Peradeniya 6(3), 
195-256. 
 
Petch T (1918) Fungus diseases of the food crops in Ceylon. The Tropical Agriculturist 50(3), p. 
159-163. 
 
Petch T (1919) Revisions of Ceylon fungi (Part VI). Annals of the Royal Botanic Gardens 
Peradeniya 7(1), 1-44. 
 
Petch T, Bisby GR (1950) The fungi of Ceylon. Ceylon Government Press, Colombo, Ceylon 
111pp. 
 
Phillips AJL, Alves A, Pennycook SR, Johnston PR, Ramaley A, Akulov A, Crous PW (2008) 
Resolving the phylogenetic and taxonomic status of dark - spored teleomorph genera in the 
Botryosphaeriaceae. Persoonia 21:29–55 
 
Phillips AJL, Lopes J, Abdollahzadeh J, Bobev S, Alves A (2012) Resolving the Diplodia complex 
on apple and other Rosaceae hosts. Persoonia 29:29–38 
 
Re´blova´ M, Miller AN, Rossman AY, Seifert KA et al (2016) Recommendations for competing 
sexual—asexually typified generic names in Sordariomycetes (except Diaporthales, Hypocreales, 
and Magnaporthales). IMA Fungus 7:131–153 
 
Rossman AY, Adams GC, Cannon PF, Castlebury LA et al (2015a) Recommendations of generic 
names in Diaporthales competing for protection or use. IMA Fungus 6:145–154 
 
Rossman AY, Allen WC, Braun U, Castlebury LA et al (2016) Overlooked competing asexual and 
sexually typified generic names of Ascomycota with recommendations for their use or 
protection. IMA Fungus 7:285–304 
 
Rossman AY, Crous PW, Hyde KD, Hawksworth DL et al (2015b) Recommended names for 
pleomorphic genera in Dothideomycetes. IMA Fungus 6:507–523 
 
Rossman AY, Seifert KA, Samuels GJ, Minnis AM et al (2013) Genera in Bionectriaceae, 
Hypocreaceae, and Nectriaceae (Hypocreales) proposed for acceptance or rejection. IMA Fungus 
4:41–51 
 
Saccardo PA (1904) De Diagnostica et nomenclatura mycologica, Admonita quaedam. Annales 
Mycologici 2:195–198. [English translation by Clements FE (1904) J Mycol10: 109–112] 
 
Sivanesan A (1984) The bitunicate ascomycetes and their anamorphs. J. Cramer, Vaduz, p 701 
 
Sutton BC (1980) The Coelomycetes. Fungi imperfecti with pycnidia, acervuli and stromata. 
Commonwealth Mycological Institute, Kew 



International Symposium on Agriculture and Environment 2020 

    University of Ruhuna, Sri Lanka 

18 

 

Tedersoo L, Sánchez–Ramírez S, Koljalg U, et al. (2018) High–level classification of the Fungi and 
a tool for evolutionary ecological analyses. Fungal Diversity 90(1): 135–159. 
 
Verkley GJM, da Silva M, Wicklow DT, Crous PW (2004) Paraconiothyrium, a new genus to 
accommodate the mycoparasite Coniothyrium minitans, anamorphs of Paraphaeosphaeria, and 
four new species. Stud Mycol 50:323–335 
 
White TJ, Bruns T, Lee J, Taylor SB (1990) Amplification and direct sequencing of fungal 
ribosomal RNA genes for phylogenetics. In: Innis MA, Gelfand DH, Sninsky JJ, White TJ (eds) PCR 
protocols: a guide to methods and applications. Academic, San Diego, pp 315–322 
 
Wijayawardene NN, Crous PW, Kirk PM, Hawksworth DL et al (2014a) Naming and outline of 
Dothideomycetes–2014 including proposals for the protection or suppression of generic names. 
Fungal Divers 69:1–55 
 
Wijayawardene NN, Hyde KD, Al-Ani LKT, Tedersoo L et al. (2020) Outline of Fungi and fungi-
like taxa. Mycosphere (accepted) 
 
Wijayawardene NN, Hyde KD, Bhat DJ, Camporesi E, Schumacher RK, Chethana KWT, Wikee S, 
Bahkali AH, Wang Y (2014b) Camarosporium-like species are polyphyletic in Pleosporales; 
introducing Paracamarosporium and Pseudocamarosporium gen. nov. in Montagnulaceae. 
Cryptogam Mycol 35(2):177–198 
 
Wijayawardene NN, Hyde KD, Tibpromma S, Wanasinghe DN, Thambugala KM, Tian Q, Wang Y 
(2017a) Towards incorporating asexual fungi in a natural classification: checklist and notes 
2012–2016. Mycosphere 8(9): 1457–1555 
 
Wijayawardene NN, Hyde KD, Wanasinghe DN, Papizadeh M, Goonasekara ID, Camporesi E, Bhat 
DJ, McKenzie EH, Phillips AJ, Diederich P, Tanaka K. (2016) Taxonomy and phylogeny of 
dematiaceous coelomycetes. Fungal diversity 77(1):1-316. 
 
Wijayawardene NN, Papizadeh M, Phillips AJL, Wanasinghe DN, Bhat DJ, Weerahewa HLD, 
Shenoy BD, Wang Y, Huang YQ (2017b) Mycosphere Essays 19: Recent advances and future 
challenges in taxonomy of coelomycetous fungi. Mycosphere 8(7): 934–950 
 
Wijayawardene NN, Pawłowska J, Letcher PM, Kirk PM et al. (2018b) Notes for genera: basal 
clades of Fungi (including Aphelidiomycota, Basidiobolomycota, Blastocladiomycota, 
Calcarisporiellomycota, Caulochytriomycota, Chytridiomycota, Entomophthoromycota, 
Glomeromycota, Kickxellomycota, Monoblepharomycota, Mortierellomycota, Mucoromycota, 
Neocallimastigomycota, Olpidiomycota, Rozellomycota and Zoopagomycota). Fungl Diversity 
92(1): 43–129. 
 
Wijayawardene NN (2019) The Necessity of Working with “Orphaned” Asexual Genera. 
Seriesscience- Microbiology and Mycology 1: 1-3.  
 
Willis KJ (ed.) (2018) State of the World’s Fungi 2018. Report. Royal Botanic Gardens, Kew. 
 
 
 
 
 
 
 


