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1. INTRODUCTION 

 

Polyporoid fungi are a group of wood inhabiting fungi, coming under the 

class Agaricomycetes, Basidiomycota. They are one of the largest and well 

noticeable fungal groups in all forests of the world (Rajchenberg 2011). Polyporoid 

fungi develop sexual fruit bodies called as basidiocarps, which produce spores 

within the tubes that open to outside as pores. Most members of the group possess a 

poroid hymenial surface, and are collectively called as polypores or polyporoid 

fungi. However, the group is also represented by members with smooth, tuberculate, 

lamellate, daedaleoid to irpicoid hymenophore. Most species are found growing on 

live trees or dead wood. But there are also species growing on soil. Fruit bodies of 

polypores vary from resupinate, pileate and stipitate forms. They are found either 

solitary or in clusters. Polyporoid species show much variation in consistency, size, 

colour and surface features of basidiocarps. Consistency of basidiocarps varies from 

soft coriaceous to hard and woody. They produce fertile structures like holobasidia, 

and ballistospores, and sterile structures such as cystidia and hyphal pegs in the 

continuous layer of hymenium (Gibertoni 2008). Hyphal system of polyporoid fungi 

are monomitic (only generative hyphae present), dimitic (generative hyphae and 

skeletal hyphae present, sometimes with skeleto ligative hyphae instead of skeletal 

hyphae) or trimitic (all three types of hyphae present) (Ryvarden 1991). Many 

species of the group have a cosmopolitan distribution whereas others are climate 

dependant (tropical, temperate, or boreal) (Ryvarden 1991).   

Polyporoid fungi play significant role in forest ecosystems as symbionts and 

parasites (Swift 1982). Basidiocarps of many polypore species host various insect 

communities (e.g., Fomes fomentarius (L.) Fr., Fomitopsis pinicola (Sw.) P. Karst.) 

(Thunes 1994; Schigel 2011). Thirty three species of beetles have been reported 

from species like Fomes fomentarius, Fomitopsis pinicola and Trametes pubescens 

(Schumach.) Pilát (Selonen et al. 2005). Species of Coltricia Gray and Coltriciella 

Murrill are known to form ectomycorrizhae with plants (Tedersoo et al. 2007; 

Hibbett et al. 2014). Many polyporoid species are known as parasites and pathogens 
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of different palms or trees (Ganoderma P. Karst., Inonotus P. Karst, Phellinus 

Quél.). Ganoderma species are pathogenic on plantation crops like oil palm, 

coconut, rubber, betel nut, and tea. Ganoderma species also cause considerable yield 

loss on many forest tress (Naidu et al. 1966). Some of the major plant diseases 

caused by polypores are root rot by Amauroderma species (Glen et al. 2009), white 

pocket rot on broad leaved hard wood trees and conifers caused by Fuscoporia 

torulosa (Pers.) T. Wagner & M. Fisch (Motta et al. 1996; Wagner & Fischer 2001), 

butt rot of coconut by Ganoderma species (Harrison & Jones 2003), heart rot disease 

and cankers on living trees by Phellinus species (Hansen et al. 2000; Wagner & 

Fischer 2002) and white spongy rot by Trametes species (Hickman et al. 2011).  

Fruit bodies of polyporoid fungi like Ganoderma lucidum (Curtis) P. Karst, 

Polyporus umbellatus (Pers.) Fr., and Fomitopsis betulina (Bull.) B.K. Cui, M.L. 

Han & Y.C. Dai are edible (Boa 2006; Grienke et al. 2014; Bandara et al. 2015). 

Many polypore species have potential medicinal value. Ganoderma lucidum 

popularly known as “mushroom of immortality”, “ten thousand year mushroom”, 

“mushroom of spiritual potency” and “spirit plant” in China (Huang 1993; Liu & 

Bau 1994) is a medicinal mushroom that possesses anti tumour, anti inflammatory, 

anti chronic bronchitis, immunoenhancing, cardiovascular regulating and hepato 

protectant properties (Chen et al. 2006; Upton 2006). The polypore Grifola frondosa 

(Dicks.) Gray is reported to have anti tumour, immuno regulating, anti hypertensive, 

anti hyperlipidemia, anti radiation activity and liver protecting properties (He et al. 

2018). Wolfiporia extensa (Peck) Ginns nourishes and replenishes spleen system and 

improve immune status (Yance 2013). Presence of polysaccharide K in Trametes 

versicolor (L.) Lloyd gives them anticancer, antitumour and immune enhancing 

properties (Fritz et al. 2015). Species of polypores also have many ethnobotanical 

uses (Rogers 2012). Some other medicinally important polypores are Lentinus 

edodes, Lenzites betulina, Inonotus obliquus, (Zhang et al. 2016), Laetiporus 

sulphureus, Fomes fomentarius, Fomitopsis pinicola, Piptoporus betulinus and 

Laricifomes officinalis (Grienke et al. 2014). Some polypores such as Bjerkandera 

adusta and Perenniporia species cause pulmonary infection in humans (Buzina et al. 

2005; Chowdhary et al. 2012; Liu et al. 2014). 
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 Polyporoid fungi are considered as one of the major wood decomposers and 

they play an important role in nutrient cycling. This group includes both white rot 

and brown rot fungi. White rot fungi degrade both cellulose and lignin of the wood 

leaving a white powdery mass. Enzymes like quinone oxidoreductase, lignin 

peroxidase, and laccases perform wood decay. Examples for white rot fungi are 

species of Ganoderma, Trametes Fr. and Microporus P. Beauv. Brown rot fungi are 

capable of degrading only cellulose and hemicellulose, thus breaking the wood into 

cubical fragments. As a result of the decay process, the wood shows a brown 

discoloration. Examples of brown rot fungi are species of Antrodia P. Karst., 

Fomitopsis P. Karst. and Postia Fr. (Ryvarden & Melo 2014). Mycelium of the rot 

causing species initially gets ramified in the woody tissues and later develops 

characteristic fruiting structures, which indicates the infection (Leelavathy & 

Ganesh 2000).  

The presence of cellulolytic and lignolytic enzymes in polyporoid fungi 

makes them useful in bioremediation processes like, clearing various industrial 

effluents, oil containing crop wastes, degradation of polycyclic aromatic 

hydrocarbons and decolourization of synthetic dyes (Peláez et al. 1995; Balan & 

Monteiro 2001; Hmd 2011; Choi et al. 2013; Krastanov et al. 2013; Singh et al. 

2019). The white rot fungi Abortiporus biennis Murrill is used in pilot scale 

bioreactors for large scale production of laccase enzyme (Erden et al. 2009). Willow 

sawdust after pretreatment with A. biennis is reported to have increased biogas 

production (Alexandropoulou et al. 2015). Another white rot species Flavadon 

flavus (Klotzsch) Ryvarden is used in the dye industry for the extraction of yellow 

pigments. (http://indiasendangered.com/researchers-find-thousands-of-fungi-species 

-insinghadforests/). Pycnoporus sanguineus (L.) Murrill is capable of degrading 

plastic (Cesarino et al. 2019). 

Polyporoid fungi have been documented worldwide (Berkeley & Cooke 

1876; Cunningham 1965; Ryvarden & Johansen 1980; Gilbertson & Ryvarden 1986; 

Corner 1989, 1989a, 1989b, 1991; David & Rajchenberg 1992; Gulaid & Ryvarden 

1998; Núñez & Ryvarden 1999, 2000, 2001; Decock & Ryvarden 2003; Gibertoni et 

http://indiasendangered.com/researchers-find-thousands-of-fungi-species-in
http://indiasendangered.com/researchers-find-thousands-of-fungi-species-in
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al. 2004; Ryvarden & Iturriaga 2004; Bernicchia 2005; Hattori 2005; Spirin 2007; 

Gomes-Silva & Gibertoni 2009; Wang et al. 2009; Dai 2010; Cao et al. 2012; 

Bolhassan et al. 2012; Lee et al. 2012; Dai 2012; Salvador-Montoya et al. 2012; 

Zhou et al. 2016; Xing et al. 2018; Cui et al. 2019).  

Some of the major Indian records on polypores are that of Berkeley (1850, 

1851, 1854, 1855, 1866, 1872), Bose (1918, 1919, 1919a, 1920, 1920a, 1921, 1921a, 

1921b, 1922, 1922a, 1922b, 1923, 1923a, 1924, 1925, 1928, 1928a, 1934, 1937, 

1944, 1946), Butler & Bisbi (1931), Mitter & Tandon (1932, 1938), Banerjee & 

Chakravarthy (1945), Banerjee & Chatterjee (1945), Bagchee (1951, 1954, 1957, 

1958, 1960, 1961), Thind & Adlakha (1956), Vasudeva (1960), Roy (1968, 1968a, 

1969, 1970, 1971), Thind & Rattan (1968, 1970, 1971, 1971a, 1971b, 1971c, 1972, 

1973, 1973a, 1976), Natarajan (1978), Natarajan & Manjula (1978), Sharma (2000), 

Arya (2004), Bhosle et al. (2005), Dhingra & Singla (2005), Natarajan et al. (2005), 

Prasher & Chander (2006, 2007), Arya et al. (2008), Sehgal et al. (2008), Swapna et 

al. (2008), Bhosle et al. (2010), Tiwari et al. (2010), Sharma et al. (2013), Nagadesi 

et al. (2014), Senthilarasu (2014), Usha & Janardhana (2014), Singh et al. (2014), 

Lyngdoh & Dkhar (2014), Ranadive (2014), and Hembrom et al. (2015).  

Major published documentary works on the polyporoid fungi of Kerala are 

that of Rangaswamy et al. (1970), Ganesh & Leelavathy (1986), Ganesh et al. 

(1988), Sankaran & Florence (1995), Roy & De (1996), Leelavathy & Ganesh 

(2000), Florence & Yesodharan (2000), Florence (2004), Manimohan et al. (2004), 

Kumar & Manimohan (2005), Pradeep & Vrinda (2007), Mohanan (2011), Farook 

et. al. (2013) and Adarsh et al. (2019). Leelavathy & Ganesh (2000) have recorded 

79 species belonging to 32 genera, placed in 3 families (Polyporaceae, 

Ganodermataceae and Hymenochaetaceae). Mohanan (2011) gave an account of 91 

species of polypores of 46 genera, belonging to six families (Polyporaceae, 

Hymenochaetaceae, Meruliaceae, Meripilaceae, Fomitopsidaceae and 

Ganodermataceae). Adarsh et al. (2018) published a checklist which compiled 145 

species of polypores previously reported from Kerala. Recently, Adarsh et al. (2019) 
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reported three polypores, and Kiran et al. (2020) reported two polypores, which 

were new records to the State. 

All the previous documentary studies on polyporoid fungi from Kerala are 

based on identifications using morphological characters alone. Molecular 

characterization has not been carried out in any of the previous studies on polypores 

from the state. Also, these earlier works do not treat taxa according to the latest 

phylogenetic concepts in polyporoid taxonomy. There exists much taxonomic 

confusion among different species concepts in polyporoid fungi of Kerala, 

especially in economically important genus like Ganoderma. Thus, studies that 

supplements morphology with molecular data are essential for resolving these 

taxonomic problems, and getting a better phylogeny of the group in Kerala.  

Objectives of the study are to: 

1)  To prepare a comprehensive mycobiota of the polyporoid fungi 

(Agaricomycetes, Basidiomycota) of Kerala State. 

2)  To elucidate the phylogenetic relationships of the documented taxa. 
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2. REVIEW OF LITERATURE 

 

2. 1. Pᴏʟʏᴘᴏʀᴏɪᴅ ғᴜɴɢɪ 

 Polyporoid fungi are basidiomycota members that produce holobasidia and 

ballistosporic basidiospores within pore tubes in the hymenial region (Gibertoni 

2008). They are represented in different orders (Amylocorticiales K.H. Larss, 

Corticiales K.H. Larss., Gloeophyllales Thorn, Hymenochaetales Oberw., Jaapiales 

Manfr. Binder, K.H. Larss & Hibbett, Polyporales Gäum., Trechisporales K.H. 

Larss., and Russulales Kreisel ex P.M. Kirk, P.F. Cannon & J.C. David) of the class 

Agaricomycetes (Hibbett et al. 2014). Although, most members of the group 

generally exhibit poroid hymenial configuration, they are a polyphyletic group of 

organisms with much distinct microscopic characters, cultural characters and 

biology (Rajchenberg 2011).  

 Polyporoid fungi show variation in size, colour, surface features, and 

consistency of basidiocarps (Donk 1964; Ryvarden 1991; Bernicchia 2005). The 

hymenium in the polyporoid fungi is mostly tubular, that opens as pores on the 

underside of the basidiocarps (Leelavathy & Ganesh 2000). Apart from this, 

polypores also exhibit elongated poroid, daedaleoid, sinuous or lamellate hymenium 

(Núñez & Ryvarden 2001; Ryvarden & Melo 2014). Members of the group produce 

fertile structures such as holobasidia and ballistospores, and sterile structures like 

cystidia and hyphal pegs in the continuous layer of hymenium (Gibertoni 2008). 

Hyphal system of polyporoid fungi are monomitic, dimitic, or trimitic (Ryvarden 

1991).  

 Species of polyporoid fungi are mainly wood inhabiting, whereas, some are 

terrestrial. Most species are saprotrophic on dead wood, whereas many are serious 

parasites on different tree species. This group of fungi is also well known to form 

different insect associations (Thunes 1994; Komonen et al. 2003; Schigel et al. 

2006; Schigel 2011). As wood decomposers, they play a major role in the nutrient 

recycling. Most wood degrading species of the group causes white rot, whereas, 
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others cause brown rot (Ryvarden & Melo 2014). According to Ryvarden & 

Johansen (1980), 75 percentage of the fungal species involved in wood decay belong 

to the family Polyporaceae. Since most polyporoid fungi occur in less disturbed 

regions than in human interfered areas, they are used as indicators of disturbance in 

a forest ecosystem (Sverdrup-Thygeson et al. 2003; Gibertoni et al. 2007). Some 

species of polypores (eg. Hapalopilus croceus (Pers.) Donk, Neolentiporus 

squamosellus (Bernicchia & Ryvarden) Bernicchia & Ryvarden, Picipes melanopus 

(Pers.) Zmitr. & Kovalenko (as Polyporus melanopus (Pers.) Fr.) are listed in the 

IUCN Red List of Threatened Species 2019 (Dahlberg 2019; Bernicchia et al. 2019).  

 Polyporoid fungi are used in biodegradation of toxic dyes, polycyclic 

aromatic hydrocarbons, olive oil mill effluents and other industrial waste waters 

(Jaouani et al. 2003; Papinutti et al. 2006; Champagne 2009; Zeng et al. 2011; 

Selvakumar et al. 2012; Vantamuri 2017). A large number of polypore species 

possess anti cancer, anti bacterial, anti fungal and anti oxidative properties (Cui & 

Chisti 2003; Hobbs 2004; Radwan et al. 2011; Oyetayo 2011; Chiu et al. 2015; Onar 

et al. 2016). 

The study and documentation of polyporoid fungi was initiated by Micheli in 

1729 by introducing the genus name Polyporus for placing 14 species with centrally 

stipitate basidiocarps and poroid hymenial surface. In Species Plantarum (1753), 

Linnaeus placed all species bearing pores or tubes within two genera, Agaricus L. 

and Boletus L. Among the list of 93 species of fungi recognized by Linnaeus (1764), 

nine species in the genera Agaricus and Boletus belonged to polyporoid fungi. 

Linnaeus (1780) defined Boletus as ‘subtus porosus’, which formed the base of the 

family Polyporaceae. Schaeffer (1762–1774) categorized the genera described by 

Linnaeus into separate tribes and all poroid species were placed under the tribe 

‘Boleti’. Persoon in his work ‘Synopsis Methodica Fungorum’ (1801) treated 96 

species of polyporoid fungi in Boletus under the class Gymnocarpii and the order 

Hymenothecii. Fries (1821) classified members of Polyporaceae into three genera, 

Daedalea Pers., Merulius Fr. and Polyporus P. Micheli (ex) Adans. and divided 

Polyporus into three sub genera such as Favolus, Microporus and Polystictus. 
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Persoon (1825) categorized poroid fungi into a separate section, ‘Porodermei’, and 

placed all species having poroid hymenium, and basidia inside the pore tubes, under 

this section. Sub genus Favolus was elevated to genus rank by Fries (1828). Later in 

1830, Kuntze erected another genus Cyclomyces Kunze ex Fr. for including sessile 

species with concentrically elongated pores. Fries (1836) accepted Cyclomyces and 

established the poroid genera Hexagonia Fr. and Trametes Fr. Based on the presence 

of setae and cystidia, Léveillé (1846) established the genus Hymenochaete Lév that 

possessed smooth hymenium. In “Novae Symbolae Mycologici” (1855), Fries 

recognized three sub genera for Polyporus; Eupolyporus for annual, fleshy and hard 

species, Fomes for perennial, woody species having stratified tube layers and Poria 

for resupinate species (Prasher 2015). Later in 1874, Fries distinguished eight genera 

of polypores such as the lamellate genus Lenzites Fr., and genera like Polyporus, 

Trametes, Daedalea, Cyclomyces, Hexagonia, Favolus Fr. and Merulius Fr. This 

was based on the Berkeley’s (1839, 1845, 1847, 1851, 1851a, 1851b, 1851c, 1852, 

1852a, 1854, 1854a, 1854b, 1854c, 1855, 1856, 1866, 1867), Tulasne’s (1853,1872) 

and Masse’s (1889‒1912) concepts which gave emphasis on the significance of 

hymenial configuration and internal characters of basidiocarps in the taxonomic 

classification of Basidiomycetes (Adarsh et al. 2015). Following Friesian 

classification, Gillet (1876‒1878) established a genus Merisma for placing 

Polyporus species having a branched stipe, and transferred all resupinate species and 

perennial sessile forms to the genera Physisporus P. Karst. and Fomes (Fr.) Fr. 

respectively (Sharma 2000). Another significant contribution to knowledge of 

polypores were made by Karsten (1879, 1881, 1882, 1883, 1887, 1889). Karsten 

took in to account other characters such as basidiocarp shapes, pileus surface 

features, colour of context and spores, and presence or absence of setae for 

classifying polypores. Based on this concept, more genera were established (Sharma 

2000). He divided the Friesian genera into several genera in his series of 

publications (Karsten 1879, 1881, 1882, 1883, 1887, 1889). Karsten (1889) treated 

the genus Lenzites Fr. under Polyporaceae which placed under Agaricaceae in the 

Friesian systems. Cooke (1884‒1886) elevated Fries’ sub genus Poria to generic 

level. Quelet (1886) separted Friesian Polyporus into 11 genera such as Caloporus 
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P. Karst (currently Rhodonia Niemelä), Leucoporus Quél. (Polyporus), Pelloporus 

Quél. (Coltricia Gray), Cerioporus Quél., Cladomeris Quél (Grifola) Gray, 

Placodes Quél (Fomes (Fr.) Fr.), Phellinus Quél, Inodermis, Coriolus Quél. 

(Trametes Fr.), Leptoporus Quél. and Poria based on form, texture and surface 

features of the pileus (Prasher 2015). Saccardo & Sydow (1899) transferred all 

resupinate poroid and non poroid fungi under families Polyporaceae and 

Thelephoraceae of the group Gymnocarpi (Adarsh et al. 2015).   

 Patouillard (1900) based on microscopic characters, divided the class 

Basidiomycetes in to “Basidiomycetes Homobasidies” and “Basidiomycetes 

Heterobasidies”. The “Basidiomycetes Homobasidies” was classified in to four 

families such as Exobasidiaces, Aphyllophoraces, Agaricaces, and Gasteromycetes. 

Majority of the resupinate members of polypores were included under 

Aphyllophoraces. Murrill (1907) in his “North American Flora (Polyporaceae)” 

followed Karsten’s system of classification and divided Polyporaceae into 4 sub 

families such as Porieae (included resupinate species), Polyporeae, Fomiteae and 

Daedaleae. Murrill (1907) described 74 genera of polypores in his floristic work 

(1907). The family Polyporaceae was included under Hymenomycetes, by Smith in 

“British Basidiomycetes” (1908). Smith (1908) considered 231 species belonging to 

11 genera under the family. He kept the resupinate members of Polyporales under 

families Agaricaceae Chevall., Polyporaceae and Thelephoraceae Chevall. Later, 

Ames (1913) described 16 genera and 130 species within Polyporaceae from Eastern 

North America. Cunningham (1927) recognized five genera, under the sub family 

Polyporeae of Polyporaceae. Microscopic characters like hyphal arrangement, 

presence or absence of clamps and sterile structures in the basidiocarps, nature of 

basidia, and amyloid reaction of spore wall were given importance in the 

classification of Hymenomycetes by Bourdot & Galzin (1928). The concept of 

different types of hyphal system in polyporoid fungi was introduced by Corner 

(1932, 1932a, 1932b). Three successive lists of polypore genera were given by 

Cooke (1940, 1953, 1959) with discussions on their typification and nomenclature. 

Bondartsew and Singer (1941) classified 60 poroid genera in 6 suborders and 8 

families. Later, Bondartsev (1953) recognized 54 genera in the family Polyporaceae, 
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classified Polyporaceae in to five sub families and ten tribes. Cunningham (1965) 

separated the family Polyporaceae, in to two subfamilies such as Polyporoideae 

(having hyaline hyphae in context without any reaction in KOH) and Fomitoideae 

(having coloured hyphae that darkens in KOH). Cunningham (1965) divided sub 

family Polyporoideae in to four tribes (Polyporeae, Flaviporae, Trametoideae, and 

Ganodermae) and the sub family Fomitoideae was divided in to three tribes 

(Coltriceae, Phellineae and Fomiteae), describing a total of 32 genera of polyporoid 

fungi (Prasher 2015). Donk (1964) placed all poroid fungi among ten families within 

Aphyllophorales, and his system was widely accepted. Several Floras were 

published by different workers based on Donk’s concept (Domanski 1972; 

Domanski et al. 1967, Ryvarden 1976, 1977, 1978, Gibertson & Ryvarden 1986, 

1987, Ryvarden & Gilbertson 1993, 1994, Bernicchia 1991). Leif Ryvarden has 

greatly contributed to the current knowledge on polyporaceous fungi. Some of his 

major works on polypores alone or with other coworkers are; Ryvarden 1972, 1973, 

1974, 1975, 1976, 1977, 1991; Ryvarden & Johansen 1980; Gilbertson & Ryvarden 

1986, 1987; Ryvarden & Gilbertson 1993, 1994; Ryvarden & Melo 2014. Another 

mycologist who made significant contributions to the present knowledge of 

polyporoid fungi is Corner (Corner 1981, 1983, 1984, 1989, 1991).  

 With the advent of molecular techniques, more refined and natural grouping 

of polyporoid fungi and related groups in Homobasidiomycetes was initiated 

(Hibbett & Vilgalys 1991, 1993; Hibbett & Thorn 2001; Binder et al. 2005; 

Rajchenberg 2011; Binder et al. 2013). Hibbett & Vilgalys (1991) studied the 

evolutionary relationships of the agricoid genus Lentinus to members of 

Polyporaceae using restriction analysis of enzymatically amplified ribosomal DNA. 

Based on the this study (Hibbett & Vilgalys 1991), it was proved that the gilled 

fungi Lentinus, at least in part, shows closer affinity to polypores, than to certain 

agarics. A molecular phylogenetic study by Hibbett & Vilgalys (1993) confirmed 

that the agaricoid genus, Lentinus sensu stricto was derived from Polyporaceae. In a 

study on the higher level relationships of Homobasidiomycetes (Hibbett & Thorn 

2001), the polyporoid clade settled as a well supported clade among the other seven 

clades (bolete clade, cantherelloid clade, euagarics clade, gomphoid-phalloid clade, 
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hymenochaetoid clade, polyporoid clade, russuloid clade and thelephoroid clade) of 

Homobasidiomycetes. Hibbett & Thorn (2001), considered the poroid nature of the 

hymenium as the primitive form, from which lamellate, toothed, or smooth 

hymenium was derived. The study by Binder et al. (2005) divided the polyporoid 

clade into three major sub clades like Antrodia clade, core polyporoid clade and 

phlebioid clade. Those species that could not be properly placed under these three 

sub clades of polyporoid clade were placed in a fouth category as the residual 

polyporoid clade by Binder et al. (2005).  Rajchenberg (2011) studied the nuclear 

behavior of mycelium, and phylogeny of many polyporoid genera. Based on this 

study (Rajchenberg 2011), nuclear behavior was found as a distinct and consistent 

character in polypores at the generic level. According to Rajchenberg (2011), the 

combination of type of wood rot, type of nuclear behavior and mating system has a 

significant role in revealing the phylogeny of most polypores. The study 

(Rajchenberg 2011) also proved the polyporoid fungi to be heterogenouos and 

polyphyletic. Binder et al. (2013) re-evaluated the position of the sub clades 

(Antrodia clade, core polyporoid clade, phlebioid clade, residual polyporoid clade) 

recognized within large polyporoid clades based on six gene regions (nuclear 

ribosomal LSU, 5.8S, nuclear ribosomal SSU, RNA polymerase II subunits rpb1 and 

rpb2, tef1). According to Binder et al. (2013), except the residual polyporoid clade, 

the other three lineages of polyporoid clade were well supported in all datasets.   

 A revised family level classification for the order Polyporales Gäum. was 

recently published by Justo et al. (2017), based on both morphology and molecular 

phylogenetic data. The study divided the order into two main clades; one including 

phlebioid, residual and Candelabrochaete africana Boidin and, the other including 

core polyporoid, Antrodia and other satellite lineages. In this study, 18 families and 

167 genera have been recognized under Polyporales. According to the study (Justo 

et al. 2017), some taxa such as Candelabrochaete africana, Mycoleptodonoides 

vassiljevae Nikol., Auriporia aurea, (Peck) Ryvarden and Tyromyces merulinus 

(Berk.) G. Cunn. were not positioned with certainty in any of the families 

recognized under Polyporales. Another recent systematic study on Polyporales based 

on molphology and molecular phylogenetic data, by Zmitrovich (2018) recognized 
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seven families and 204 genera under the order. The study (Zmitrovich 2018) 

provided a detailed systematic account on the history of polyporoid fungi and 

taxonomic characters of the group. Ten new genera were described and 85 new 

combinations were made in this study (Zmitrovich 2018). 

2.1.1. Tᴀxᴏɴᴏᴍɪᴄ ᴄʜᴀʀᴀᴄᴛᴇʀs 

 Macroscopic fruit body characters 

 Polyporoid fungi include annuals, biennials and perennials (Ryvarden & 

Gilbertson 1980; Bernicchia 2005). Based on the life cycle, Schigel et al. (2006) 

divided polyporoid fungi into four categories, such as ephemeral, annual sturdy, 

annual hibernating and perennial. Ephemerals are fast growing but lasts only for a 

short period of time and produce small fruit bodies in selective seasons (e.g., 

Leptoporus mollis (Pers.) Quél.). Annual sturdy species produces larger and robust 

basidiocarps and their sporulating period persist for long time. In this group, the 

basidiocarps after spore dispersal and death, survives in the host for few seasons 

(Climacocystis borealis (Fr.) Kotl. & Pouzar). Annual hibernating species are more 

persistant and long lasting than annual sturdy species (Trichaptum abietinum (Pers. 

ex J.F. Gmel.) Ryvarden). Perennial polypores are capable of producing spores 

repeatedly at any time of the year and survive for many years. The basidiocarps of 

perennials usually have distinctly stratified pore tube layers (Fomitopsis pinicola 

(Sw.) P. Karst.). 

 Basidiocarps of polyporoid fungi are mainly divided in to three forms such 

as pileate (Ganoderma lucidum (Curtis) P. Karst., Trametes gibbosa (Pers.) Fr.), 

resupinate (Terana coerulea (Lam.) Kuntze, Fuscoporia contigua (Pers.) G. Cunn.) 

and stipitate (Coltricia cinnamomea (Jacq.) Murrill, Podoscypha mellissii (Berk. ex 

Sacc.) Bres.) (Ryvarden1991). Apart from these, many species form effused reflexed 

basidiocarps where they are partly resupinate and partly pileate (Coriolopsis telfairii 

(Klotzsch) Ryvarden, Trametes villosa (Sw.) Kreisel). Basidiocarps grow either 

solitary or in clusters. Adjacent pilei of certain species overlap and get fused to form 

imbricate fruit bodies (Bjerkandera adusta (Fr.) Karst). The type of attachment of 

basidicarps also show variations such as, broadly sessile and semi circular (Trametes 
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polyzona (Pers.) Justo), dimidiate (Cerioporus squamosus (Huds.) Quél.), 

flabelliform (Microporus affinis (Blume & T. Nees) Kuntze) and spathulate 

(Microporellus obovatus (Jungh.) Ryvarden).  Basidiocarps with different types of 

pileus shapes such as, applanate (Ganoderma applanatum (Pers.) Pat.), convex 

(Fomitopsis betulina (Bull.) B.K. Cui, M.L. Han & Y.C. Dai), ungulate (Phellinus 

igniarius (L.) Quél.), and triquetrous (e.g., Fomes extensus (Lév.) Cooke) are found. 

In some, pileus surface is umbonate near the attachment (Fomes fomentarius (L.) 

Fr.). In the case of stipitate species, positon of the stipe is either central (Lentinus 

tricholoma (Mont.) Zmitr.), or eccentric to lateral (Podoscypha petalodes (Berk.) 

Boidin, Neofavolus alveolaris (DC.) Sotome & T. Hatt.).  

 The consistancy of fruit body varies from soft, spongy and coriaceous to 

corky. Many polypore species having a monomitic hyphal system (having only 

generative hyphae) produce soft or sappy fruit bodies which may get shrinked hard 

on drying (Núñez & Ryvarden 2000). Examples are Spongipellis africana Ipulet & 

Ryvarden, Tyromyces leucomallus Berk. & M.A. Curtis) Murrill. Some species of 

polyporoid fungi produce coriaceous basidiocarps which usually turn hard on drying 

(e.g. Coriolopsis telfairii (Klotzsch) Ryvarden, Microporus xanthopus (Fr.) Kuntze). 

Podoscypha petalodes is a species that have a thin and papery texture. Perennial 

fruit bodies having thick walled skeletal hyphae are usually woody and those 

fruitbodies with a trimitic hyphal system (having generative, skeletal and skeleto 

ligative hyphae) are tough and rigid in nature (Ryvarden 1991). Examples for woody 

and tough basidiocarps are that of Ganoderma adspersum (Schulzer) Donk, 

Daedalea dochmia (Berk. & Broome) T. Hatt. and Phellinus tremulae (Bondartsev) 

Bondartsev & P.N. Borisov.  

 In large number of polyporoid fungi, pileus surface possesses distinct 

concentric zonations and sulcations (e.g., Ganoderma zonatum Murrill, Trametes 

meyenii (Klotzsch) Lloyd, Rigidoporus lineatus (Pers.) Ryvarden, Phellinus 

igniarius (L.) Quél.). Many other species lack concentric zonations or sulcations on 

pileus surface and remain smooth or with minute tubercles or ridges (Favolus 

tenuiculus P. Beauv., Fomitopsis palustris (Berk. & M.A. Curtis) Gilb. & Ryvarden, 
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Tyromyces chioneus (Fr.) P. Karst). Pileus surface of some species possesses radial 

line or grooves (Favolus grammocephalus (Berk.) Imazeki, Panus simils (Berk. & 

Broome) T.W. May & A.E. Wood). In polyporoid fungi, pileus are either glabrous 

(Pycnoporus sanguineus (L.) Murrill) or covered with different types of hairs. The 

major forms of pileal hairs among the group are hispid (Inonotus hispidus (Bull.) P. 

Karst.), hirsute (Trametes hirsuta (Wulfen) Lloyd, villose (T. villosa (Sw.) Kreisel), 

strigose (T. apiaria (Pers.) Zmitr.) tomentose (Onnia tomentosa (Fr.) P. Karst.) and 

velutinate (Inonotus sideroides (Lév.) Ryvarden). In certain species, pileus surface 

possesses distinct scales, or may possesses fibrillose to pointed squamules 

(Cerioporus squamosus (Huds.) Quél., Lentinus zeyheri Berk., L. swartzii Berk). In 

many members of the family Hymenochaetaceae, pileus is covered by brownish 

black to black, thin to thick “crust” (Phellinus conchatus (Pers.) Quél., 

Sanghuangporus baumii (Pilát) L.W. Zhou & Y.C. Dai). In certain species of 

Phellinus, pileus surface gets cracked and becomes “rimose” with age ((Berk.) 

Pilát). Members of genera like Ganoderma and Amauroderma produce basidiocarps 

with “varnished” pileus surface, termed as “laccate”, which makes the surface 

smooth and shiny. Pileal margin of the members may be even, wavy or lobed. Some 

species of polyporoid fungi have dense cilia along the margin (Lentinus arcularius 

(Batsch) Zmitr., L. tricholoma (Mont.) Zmitr.). 

 Basidiocarps of polyporoid fungi show great variation in colour from white, 

cream, tan, buff or other paler shades (e.g., Favolus tenuiculus P. Beauv., 

Neoantrodia serialis (Fr.) Audet, Trametes pubescens (Fr.) Pil.) to dark blue 

(Terana coerulea (Lam.) Kuntze), deep reddish brown (Polyporus dictyopus Mont.) 

to almost black (Inonotus obliquus (Fr.) Pilát). Basidiocarps with white and lighter 

shades usually become darker with brownish shades on maturity (Núñez & 

Ryvarden 2000). The pigmentation of fruit bodies ranges from bright yellow 

(Flavodon flavus (Klotzsch) Ryvarden), bright yellowish orange (Pycnoporus 

cinnabarinus (Jacq.) P. Karst), dark blue (Terana coerulea), pinkish brown 

(Rhodofomitopsis lilacinogilva (Berk.) B.K. Cui, M.L. Han & Y.C. Dai) reddish 

brown (Ganoderma lucidum), brownish black to black (Sanguinoderma rugosum). 

Some chemical constituents are responsible for the various pigmentation of 
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polypores (Ryvarden 1991). For example, the bright reddish orange or yellowish 

orange colour of the polypore Pycnoporus cinnabarinus is due to the presence of a 

chemical “cinnabaric acid”. Similarly, the bluish colour of the fungus Terana 

coerulea is due to the presence of benzobisbenzofurans named corticins (Briggs et 

al. 1976). The yellow to deep brown colouration of the members of family 

Hymenochaetaceae is given by another group of compound “styrylpyrones” 

(Fiasson 1982; Ryvarden 1991). Most members of Hymenochaetaceae show 

xanthochroic reaction, where basidiocarps turn black in KOH. The species, 

Hapalopilus nidulans (Fr.) P. Karst shows a violet colour change in KOH (Ryvarden 

& Johansen 1980). 

 Most species of the polyporoid fungi have a poroid hymenophore, with 

single (annuals) or stratified tube layers (Perennials) (Zmitrovich 2018). Shape of 

pores may be round (Microporus xanthopus), angular (Trametes maxima (Mont.) A. 

David & Rajchenb.), hexagonal (Hexagonia tenuis (Fr.) Fr) or radially elongated 

(Neofavolus alveolaris). Apart from the poroid nature, other hymenophore 

configurations exhibited by members of the group are smooth (Phlebia unica (H.S. 

Jacks. & Dearden) Ginns), deadaleoid (Cellulariella acuta (Berk.) Zmitr. & 

Malysheva), lamellate (Panus neostrigosus Drechsler-Santos & Wartchow), 

labyrinthine (Daedalea quercina (L.) Pers.), and irpicoid (Irpex lacteus (Fr.) Fr.). 

Some species show partly poroid, and partly lamellate hymenium in a single 

basidiocarp (Gloeophyllum sepiarium (Wulfen) P. Karst.) (Ryvarden & Melo 2014). 

In species of Hymenochaete, protruding hymenial setae are visible on hymenial 

surface when viewed under a lens (Ainsworth 2004). In polypores, pore surface 

varies in colour as in pileus from white, cream, yellow, orange, pink, purplish 

brown, to cinnamon brown or dark brown. Pore tubes in most species are 

concolorous with pore surface, however sometimes may becomer lighter with age 

(Núñez & Ryvarden 2001).  

 Context of the basidiocarps differ in type, colour and consistency (Ryvarden 

& Johansen 1980, Ryvarden & Gilberson 1993). Most species of polyporoid fungi 

have a homogenous context, whereas, in some species, context is heterogenous or 
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duplex (e.g.’s, Piloporia sajanensis (Parmasto) Niemelä, Spongipellis spumeus 

(Sowerby: Fr.) Pat.,) with soft and fibrous upper part and dense lower part. Certain 

members possess black zones or lines in the context below the tomentum (Cerrena 

unicolor (Bull.) Murrill, Datronia mollis (Sommerf.) Donk, Phylloporia species).  

The consistency of context can be tough fleshy to fibrous coriaceous to hard and 

woody. Presence of mycelia cores is reported in few species like Fomes fomentarius 

(L.) Fr. and Inocutis rheades (Pers.) Fiasson & Niemelä (Núñez & Ryvarden 2000). 

Many Ganoderma species (G. curtisii (Berk.) Murrill, G. flexipes Pat.) possess 

distinct melanoid bands in the context (Zhou et al. 2014). In fresh condition, 

consistency of context varies from coriaceous (Podoscypha species), soft, spongy to 

moderately tough (Favolus tenuiculus, Leucophellinus hobsonii (Berk. ex Cooke) 

Ryvarden) to hard and woody (Phellinus species). Colour of context may be white 

(Abortiporus (Bull.) Singer), cream (Leiotrametes lactinea (Berk.) Welti & 

Courtec.), pale to dark brown (Ganoderma zonatum Murrill) or vinaceous brown 

(Nigroporus vinosus (Berk.) Murrill).   

 Stipe may be centrally, eccentrically or laterally attached with the pileus. 

Commonly a single pileus arises from a single stipe, but in Polyporus umbellatus 

(Pers.) Fr., many pilei are formed on a single stipe (Núñez & Ryvarden 1995). In 

most polyporoid species colour of the stipe is same as that of pileus. However, in 

species like Cerioporus varius (Pers.) Zmitr. & Kovalenko and Picipes melanopus 

(Pers.) Zmitr. & Kovalenko, the colour of the stipe is darker than that of the pileus 

(Ryvarden & Melo 2014). Pores in the hymenium are usually deccurent (Núñez & 

Ryvarden 2000). Surface of stipe are glabrous (e.g., Microporus xanthopus) or hairy 

(Panus neostrigosus). In few species of polypores, stipe arises from a well 

developed underground scerotium (Lignosus rhinocerus (Cooke) Ryvarden, 

Polyporus tuberaster (Jacq. ex Pers.) Fr.).   

 Most of the polyporoid fungi do not produce distinct odour or taste. 

However, few species like Gloeophyllum odoratum (Wulfen) Imazeki and 

Haploporus odorus (Sommerf.) Bondartsev & Singer produce strong scent of anise 

seed (Niemelä 1971, Ryvarden & Gilbertson 1993). Although most polypores have a 
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bitter taste, there are no polyporoid species reported as poisonous, except 

Hapalopilus nidulans (Fr.) P. Karst (Núñez & Ryvarden 2000). Some of the edible 

polyporoid fungi are Meripilus giganteus (Pers.) P. Karst., Grifola frondosa (Dicks.) 

Gray and species of Albatrellus Gray.   

 Microscopic fruit body characters 

 Hyphal system  

 The concept of monomitic, dimitic and trimitic hyphal system among 

polyporoid fungi was introduced by Corner (1932, 1932a, 1932b). Hyphal 

arrangement is an important character that can be used in delimitation of genera in 

Polyporaceae (Ryvarden 1991). There are mainly three kinds of hyphae found 

among polypores, such as generative hyphae, skeletal hyphae and skeleto ligative or 

binding hyphae. Based on the occurrence of different types of hyphae in the fruit 

bodies, hyphal system of polyporoid species are classified mainly into three groups 

like monomitic, dimitic and trimitic (Leelavathy & Ganesh 2000). Basidiocarps of 

monomitic species consists of only generative hyphae that are moderately to highly 

branched, either thin walled (Perenniporia ochroleuca (Berk.) Ryvarden, Polyporus 

dictyopus Mont.) or thick walled (Osteina obducta (Berk.) Donk, Rigidoporus 

eminens Y.C. Dai, hyaline (Earliella scabrosa (Pers.) Gilb. & Ryvarden, Trametes 

vernicipes (Berk.) Zmitr., Wasser & Ezhov) or pale yellow to yellowish brown 

(Coltricia minor Y.C. Dai., Pseudoinonotus dryadeus (Pers.) T. Wagner & M. 

Fisch.), with (Bresadolia uda (Jungh.) Audet, Lentinus tricholoma) or without clamp 

connections (Irpex lacteus (Fr.) Fr., Phlebiopsis crassa (Lév.) Floudas & Hibbett). 

The generative hyphae of Terana coerulea is pale to dark bluish in colour and are 

usually encrusted (Maekawa 1994). Another term ‘sclerified generative hyphae’ was 

coined by Donk (1964) for the clamped hyphae or hyphal segments with thickened 

walls (Trichaptum byssogenum (Jungh.) Ryvarden). In many species, fruit bodies 

possess hyphal pegs which are fascicles of hyphae projecting from the hymenium 

(Epithele ceracea Nakasone, Lentinus badius (Berk). Berk). 

 In dimitic species, hyphal system has both generative and skeletal hyphae. 

Skeletal hyphae are often unbranched, thick walled to solid and without septations 
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(Núñez & Ryvarden 2000), but in certain species they are weakly branched 

(Fomitopsis palustris, Microporus affinis) and sparsely septate (Phellinus igniarius 

(L.) Quél.). Skeletal hyphae may be hyaline (Trametes species) or may be yellowish 

brown (Coriolopsis species, Phellinus species) to fuliginous brown (Nigroporus 

species). In Pycnoporus species, skeletal hyphae are encrusted with orange crystals 

(Ryvarden & Johansen 1980). Skeletal hyphae are usually inamyloid in Melzer’s 

reagent, but in some species they are dextrinoid (Perenniporia Murrill, 

Microporellus Murrill) or amyloid (Diplomitoporus Domanski). Certain species 

posssess pseudo dimitic hyphal system (intermediate form between generative and 

skeletal hyphae; Antrodiella fissiliformis (Pilát) Gilb. & Ryvarden, Rigidoporus 

aurantiacus Ryvarden & Iturriaga) where septate hyphae are clearly distinguished 

from generative hyphae by their increased width, thicker walls and pigmentation 

(Zmitrovich 2018). Teixera (1956) used the term ‘arboriform skeletal hyphae’ for 

the skeletal hyphae found in “Ganodermataceae” (currently synonymized under the 

family Polyporaceae, Index Fungorum database (www.indexfungorum.org, accessed 

on 16 October 2020)), possessing long unbranched lower segments with tree like 

branching in the apex.  

 Species of Polyporus Fr. possesses a dimitic hyphal system, but they have 

skeleto ligative hyphae instead of skeletal hyphae (Sharma 2000). Skeleto ligative 

hyphae are branched, thick walled, and usually dichotomously branched in acute 

angles (Ryvarden 1991). Skeleto ligative hyphae in polypores often form arboriform 

branches with tapering ends (Perenniporia cremeopora Decock & Ryvarden, 

Decock & Ryvarden 2000) and may be hyaline (Trametes species) or coloured 

(Ganoderma applanatum). Corner (1932) called the skeleto ligative hyphae as 

‘binding hyphae of Bovista type’, characterized as highly branched and twisted with 

tapering side branches. Trimitic species consists of all the three types of hyphae 

(generative, skeletal and skeleto ligative) in their fruit bodies (species of 

Microporus, Trametes) (Mohanan 2011). Because of the difficulty in morphological 

separation, binding and skeletal hyphae were collectively called as ‘vegetative 

hyphae’ by Pouzar (1966). Pegler & Hills (1996) used the term “amphimitic” hyphal 
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system for species having generative hyphae and either of skeletal or skeleto ligative 

hyphae.  

 Some polyporoid fungi develop thin walled, often yellow coloured hyphae 

with refractive contents (either homogenous or grainy), and appear as distinct from 

normal generative hyphae and are called as “gloeopherous hyphae” (Oligoporus 

subpendulus (G.F. Atk.) Gilb. & Ryvarden, Tyromyces leucomallus) (Ryvarden 

1991). The hymenium and dissepiments of some species possess another modified 

hyphae termed as “dendrohyphidia”, that are usually thin walled, weakly or strongly 

branched and smooth or encrusted (e.g., Datronia mollis (Sommerf.) Donk, 

Perenniporia dendrohyphidia Ryvarden, Terana coerulea). In some members of 

Hymenochaetaceae (Inonotus pachyphloeus (Pat.) T. Wagner & M. Fisch., I. rickii 

(Pat.) D.A. Reid). Another modified hyphae called “setal hyphae”, characterized by 

yellow brown to dark umber brown, thick walled and with obtuse to acute tips are 

present in pore tubes and trama, and are (Dai 2010).  

 Basidiospores 

 Basidiospores are small to medium, mostly thin walled, hyaline, inamyloid 

and smooth (Ryvarden 1991). Thick walled, coloured, ornamented and amyloid or 

dextrinoid spores are also present in many species of polyporoid fungi. Spore shapes 

range from sub globose to globose (e.g.’s, Rigidoporus Murrill, Phylloporia 

Murrill), ellipsoid, broadly ellipsoid, ovoid (Ganoderma P. Karst., Perenniporia) to 

cylindric to allantoid (Trametes Fr., Trichptum Murrill). Most species of the order 

Polyporales have hyaline basidiospores. However, basidiospores of some species 

develop pale yellow to golden colour (Perenniporia ochroleuca (Berk.) Ryvarden) 

(Ryvarden & Melo 2014). Basidiospores are smooth (Meripilus P. Karst., 

Microporellus Murrill) to ornamented (Haploporus Singer, Heterobasidion bref.), 

usually are thin walled or sometimes thick walled (Ganoderma, Leucophellinus 

Bondartsev & Singer). Species belonging to Hymenochaetales produce hyaline 

(Phellinus Quél. (sensu stricto), Fomitiporia Murrill) or yellowish brown to brown 

basidiospores (Coltricia Gray, Fulvifomes Murrill) and they are fairly thick walled 

(Dai 2010). In this group, most genera have smooth basidiospores and are seldom 
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ornamented (Coltriciella Murrill) (Ryvarden 2004). Basidiospores of majority of the 

polyporoid fungi are inamyloid in Melzer’s reagent, but some genera have 

dextrinoid to amyloid basidiospores (Vanderbylia Reid and Anomoporia Pouzar 

respectively) (Núñez & Ryvarden 2001). 

 In Polyporales, certain genera such as Amauroderma, Ganoderma and 

Sanguinoderma shows a distinct set of spore characters where the spores are 

coloured, double walled with inter wall pillars and truncate at the apex (Leelavathy 

& Ganesh 2000). The double wall of the spores constitutes a brownish coloured, 

ornamented endosporium covered by a hyaline, smooth, thin walled exosporium 

(Núñez & Ryvarden 2000). The ornamentation vary from rugose to warted (e.g., 

Sanguinoderma rugosum Blume & T. Nees) Torrend) or coarsely echinulate 

(Ganoderma curtisii (Berk.) Murrill) to finely echinulate (G. boninense Pat.). The 

inter wall pillars may be thin (Ganoderma zonatum Murrill, intermediate thick 

(Ganoderma corrugatum Steyaert) to thick (Ganoderma colossus (Fr.) C.F. Baker). 

Spores of this group contain four different pillar dispositions such as free 

(Ganoderma perzonatum Murrill), subfree (G. elegantum Ryvarden), partially 

anastomosed (G. concinnum Ryvarden) and reticulate (G. colossus (Fr.) C.F. Baker) 

(Torres-Torres & Guzmán-Dávalos 2012). 

 Among polyporoid species, ellipsoid and globose basidiospores are 

commonly found in tropical areas than in temperate and boreal areas (Ryvarden 

1991). Most species in temperate countries possess cylindric to allantoid spores. In 

this group of fungi, higher number of genera is with ellipsoid and cylindric spores 

and they are considered as more advanced than polypores with globose spores 

(Ryvarden 1991). According to Corner (1984), a correlation between spore size and 

pore size is shown by Amauroderma and Ganoderma, where larger the pores, larger 

are the spores.  Ornamentations, and amyloid reaction of spores in Melzer’s reagent 

are considered as a primitive character in the family Polyporaceae.  

 Asexual spores 

 Although not common, some polypores produce asexual spores in the margin 

of the pileus or context of the fruit bodies (Núñez & Ryvarden 2000). The species 
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Echinoporia aculeifera (Berk. & M.A. Curtis) Ryvarden) develop conidia on the 

hyphae of hairs of pileus or pileal margin (Gilbertson & Ryvarden 1986). Apart from 

conidia, some species have chlamydospores in the fruit bodies (mainly in the 

context) (Abortiporus biennis, Postia ptychogaster (F. Ludw.) Vesterh. (Bernicchia 

2005). In Postia ptychogaster, the imperfect stage is sometimes present without the 

production of basidiocarps (Ryvarden & Gilbertson 1994). 

 Cystidia and setae 

 These are sterile elements found in many Hymenomycetes which act as 

organs for excretion of metabolites or as a defence system against small insects, 

animals and other fungi (Ryvarden 1991). Both hymenial and tramal cystidia are 

present in polypores. They vary in shape, wall thickness and other surface features. 

Shape of cystidia may be cylindrical (Emmia Zmitr., Spirin & Malysheva) or tubular 

(Hyphodontia J. Erikss., subulate (Phanerina Miettinen), ventricose (Auriporia 

Ryvarden), clavate (e.g. Junghuhnia Corda), to pyriform (Perenniporia piceicola 

Y.C. Dai) (Maekkawa 1994, Núñez & Ryvarden 2001, Dai et al. 2002, Miettinen et 

al. 2016). Some species possess thin walled cystidia (Ceriporia cystidiata Ryvarden 

& Iturriaga, Kneiffiella abdita Riebesehl & Langer), whereas many others produce 

thick walled cystidia (Phlebiopsis Jülich, Leucophellinus hobsonii (Berk. ex Cooke) 

Ryvarden. Surface of cystidia of polypores may by smooth (Antrodiella globospora 

Nunez and Ryvarden, Ceriporia cystidiata) (Núñez & Ryvarden 1999; Ryvarden & 

Iturriaga 2003) or encrusted (Microporellus violaceocinerascens, Phlebiopsis crassa 

(Lév.) Floudas & Hibbett) (Yang 2000; Bernicchia & Gorjón 2010). Cystidia of the 

genus Amylocystis Bondartsev & Singer shows amyloid reaction on treatment with 

Melzer’s reagent (Ryvarden & Gilbertson 1993). 

 There are various types of cystidia found in different species of polypores 

such as gloeocystidia, hyphoid cystidia, lagenocystidia, leptocystidia, metuloids (or 

lamprocystidia) and skeletocystidia. Gloeocystidia are thin to thick walled, tubular, 

smooth, hyaline to yellow with grainy or oily contents (Ryvarden & Melo 2014) 

(Podoscypha, Junghuhnia japonica Nufiez and Ryvarden). Hyphoid cystidia are 

similar to gloeocystidia, but instead of grainy contents as in the latter, hyphoid 



 23 

cystidia are filled with some transparent liquids (Ryvarden 1991) (Rigidoporus 

eminens Y.C. Dai). Lagenocystidia are small sized, thin to thick walled cystidia 

present in hymenium, smooth or weakly encrusted at the apex (Hyphodontia species; 

Larsson et al. 2006; Gorjón 2012). Leptocystidia are thin walled cystidia, also 

reffered as ‘basidioles’ or ‘cystidioles’ (Donk 1967). According to Prasher (2015), 

leptocystidia are usually fusoid to conical in shape, encrusted, and sometimes with 

constrictions (moniliform cystidia). Some examples of polypores having 

leptocystidia are species of Amyloporia Singer, Skeletocutis Kotl. & Pouzar, 

Schizopora Velen. (Donk 1967), Phanerochaete cystidiata Sheng H. Wu, C.C. Chen 

& C.L Wei, P. fusca Sheng H. Wu, C.C. Chen & C.L. Wei (Wu et al. 2018). 

Metuloids, also called as lamprocystidia are thick walled, encrusted elements seen in 

subhymenium, at most times projecting above the hymenium (Panus neostrigosus 

Drechsler-Santos & Wartchow (Pegler 1983), Podoscypha mellissii (Berk. ex Sacc.) 

Bres. (Reid 1965). The apical part of skeletal hyphae forms skeletocystidia which 

may be smooth or encrusted. They are formed in the subhymenium or in the trama 

(Núñez & Ryvarden 2000). (Flaviporus brownii (Humb.) Donk (Núñez & Ryvarden 

1999).   

 The presence of hymenial or tramal setae (a characteristic type of cystidia) is 

a unique character of the family Hymenochaetaceae (Cyclomyces Kunze ex Fr., 

Phellinus, Phellinopsis Y.C. Dai, Inonotus P. Karst.) (Larsson et al. 2006). Setae 

present in Hymenochaetaceae members may be straight (Inonotus), ventricose 

(Pseudoinonotus dryadeus (Pers.) T. Wagner & M. Fisch.), hooked (Phellinus 

ellipsoideus (B.K. Cui & Y.C. Dai) B.K. Cui, Y.C. Dai & Decock), branched 

(Inonotopsis subiculosa (Peck) Parmasto), and are yellowish to brownish in colour 

and often thick walled (Dai 2010). Genus Asteron Pat is characterized by star shaped 

setae called as “asterosetae” (Bernicchia & Gorjón 2010). The genus Echinochaete 

Ryvarden of the family Polyporaceae possesses sterile structures which are brown 

in colour and acute with short side branches, similar to true setae of 

Hymenochaetaceae. These are referred to as pseudosetae (Ryvarden 1991). 
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 Molecular characters 

 Advanced molecular approaches reveal the occurrence of multiple 

morphological convergence among polyporoid fungi (Ko & Jung 1999). Different 

gene regions like internal transcribed spacer (ITS), 5.8 S, nuclear ribosomal LSU 

(nrLSU), Mitochondrial SSU (mtSSU rDNA), RNA polymerase II subunits rpb1 and 

rpb2, and tef1 are sequenced for molecular identification of polypores at species 

level (Hibbett & Vilgalys 1991; Hibbett & Vilgalys 1993; Hibbett & Donoghue 

1995; Moncalvo et al. 1995, 1995a; Ko & Jung 1999; Hong et al. 2002; Kim et al. 

2003; Larsson et al. 2006; Moncalvo & Buchanan 2008; Binder et al. 2013; 

Hapuarachchi et al. 2015; Justo et al. 2017; Xing et al. 2018; Luangharn et al. 

2019). However, in certain taxa, some gene regions carry more information than 

other gene regions. For example, in the genus Ganoderma, mtSSU rDNA sequences 

are found to be more effective in the phylogenetic reconstruction than the nrITS 

gene region (Hong et al. 2002). In Ganoderma, there are specific segments in the 

ITS regions which shows greater variability than other segments (Moncalvo et al. 

1995a). According to this study (Moncalvo et al. 1995a), variations were mostly 

located in the central region of ITS1 and near to the terminal region of ITS2, and the 

nucleotide divergence between newly diverged taxa occurred in the ITS2 region. 

Gottlieb et al. (2000) also opined that ITS1 gene region possessed lower level of 

resolution of internal phylogenetic branches in species of Ganoderma. Generally, 

rpb1 is considered as the most informative gene region for elucidating the phylogeny 

of Polyporales (Justo et al. 2017). Phylogenetic relationships of many genera of 

polyporoid fungi has been inferred from other molecular tools like restriction 

analysis of ribosomal DNA, PCR coupled to restriction digestions, single strand 

conformational polymorphism (SSCP), random amplified polymorphic DNA-PCR 

analysis, random amplified microsatellite (RAMS), Restriction fragment length 

polymorphisms (RFLP) (Hibbett & Vilgalys 1991; Hseu et al. 1996; Gottlieb et al. 

2000; Zakaria et al. 2005; Fischer & Wagner 2008). 
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2.1.2. Eᴄᴏʟᴏɢɪᴄᴀʟ ᴀɴᴅ ᴇᴄᴏɴᴏᴍɪᴄ ɪᴍᴘᴏʀᴛᴀɴᴄᴇ 

Polyporoid fungi are economically important due to their edibility, medicinal 

properties, industrial applications and pathogenicity. Among members of 

Polyporales, species of Ganoderma, especially G. lucidum is one of the major 

medicinal mushrooms. As per Upton (2006), thay are the most significant of all 

Japanese medicinal polypores. In China, it is variously known as “mushroom of 

immortality”, “ten thousand year mushroom”, “mushroom of spiritual potency” and 

“spirit plant” (Huang 1993; Liu & Bau 1994). Apart from G. lucidum, G. 

applanatum, G. japonicum, and G. tsugae are used as medicine, and are traded as 

reishi mushroom in United States of America (Upton 2006). According to Chen et 

al. (2006), presence of various bioactive compounds in fruitbodies of Ganoderma 

provides them anti tumour, anti inflammatory, anti chronic bronchitis, 

immunoenhancing, cardiovascular regulating and hepato protectant properties. They 

are used in treatment of different types of cancers (Zhang et al. 2010; Hapuarachchi 

et al. 2016), Type 2 diabetes mellitus (Seto et al. 2009), gastric ulcers (Rony et al. 

2011), hepatitis (Li & Wang 2006), hyperlipidemia (Chen et al. 2005) and 

hypertension (Morigiwa et al. 1986). The anticancer activity of G. lucidum is due to 

the presence of methanol soluble triterpenoid extracts, called as ganoderic acids 

(GAs) in their fruit body (Radwan et al. 2011). This fungus is also known to have 

anti HIV activity (EL-Mekkawy et al. 1998). Because of the immense medicinal 

properties, a large number of G. lucidum products are commercially available as 

nutraceuticals in the form of tonics, pills or powders (Bishop et al. 2015). A similar 

genus Amauroderma also has potential medicinal value and has been traditionally 

used by the Chinese to cure inflammation, indigestion and cancer (Dai & Yang 

2008). This fungus possesses good anti oxidant and anti inflammatory properties, 

and has been used by some native people of Malaysia for preventing epilepsy in 

children (Chang & Lee 2004; Azliza et al. 2012; Chan et al. 2013). Sanguinoderma 

rude is well known for its anti cancer (Jiao et al. 2013; Pan et al. 2015; 

Hapuarachchi et al. 2018) and anti oxidant activities (Wang & Qi 2016). This 

species is reported to be more efficient than the medicinal fungus, Ganoderma 

lucidum in curing various types of cancers (Jiao et al. 2013). Mycelia of 
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Sanguinoderma rugosum is a source of carbohydrates, proteins, dietary fibre, 

phosphorus, potassium and sodium (Chan et al. 2013). S. rugosum also shows 

antimicrobial activity against Staphylococcus aureus, S. pyogenes, Pseudomonas 

aeruginos, Escherichia coli and Clostridium difficile (Liew et al. 2015). Laccase 

from Abortiporus biennis species is also known to possess anti cancer and anti 

tumour activities (Zhang et al. 2011; Ivanova et al. 2014; Jaya lakshmi et al. 2015).  

The polypore Bjerkandera adusta contains good amount of unsaturated fatty 

acids, ergosterols of medicinal value, and phenolic organic compounds and is highly 

recommended as a supplementary food or nutraceutical (Küçükaydi & Duru 2017). 

Bjerkandera adusta also has anti bacterial, anti radical and pro oxidant properties 

(Shintani et al. 2002; Korneichik & Kapich 2011; Sugawara et al. 2019). Fruit 

bodies of another polypore, Fomitopsis pinicola are dried and applied on wounds to 

stop bleeding (Rogers 2012). The species Trametes versicolor is reported to have 

good immunomodulating activities (Hobbs 2004). According to Kobayashi et al. 

(1994), presence of T. versicolor polysaccharopeptides increases in vitro anti cancer 

activity of the chemotherapy drug, cisplatin. Many members in the genus Lentinus 

are edible (Burkill 1966; Chin 1981; Karunaratha et al. 2011; Seelan et al. 2015). 

The species Lentinus squarrosulus Mont. is widely consumed in Central Africa as a 

food source (Watling 1993). Some Polyporus species have good anti inflammatory 

and immune enhancing properties and are used in curing various ailments (Ying et 

al. 1987; Yuan et al. 2004; Liu & Liu 2009; Kawashima et al. 2012). Species of 

Polyporus such as P. tenuiculus (P. Beauv.) Fr., P. squamosus (Huds.) Fr. and P. 

umbellatus (Pers.) Fr. are edible (Gomes-Silva et al. 2012; Ergönül et al. 2013; 

Bandara et al. 2015). The sclerotia of P. umbellatus possess rich medicinal 

properties (Ying et al. 1987; Xing et al. 2013). The polypore Earliella scabrosa is 

reported to have in vitro antifungal activity (Peng & Don 2013). Irpex lacteus has 

been used as a medicine for many years in China against inflammation, bacterial and 

fungal infections and urinary problems (Dong et al. 2017; Chen et al. 2018). Various 

kinds of terpenoids and biologically active metabolites have been reported from  

I. lacteus (Silberborth et al. 2000; Tang et al. 2018). Sclerotia of Lignosus 

rhinocerus (Cooke) possess anti oxidative, anti tumour and immunomodulatory 
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effects (Lai et al. 2008; Wong et al. 2011). This species is consumed as a traditional 

medicine for treating various illnesses like asthma, breast cancer, cough, fever and 

food poisoning (Lee et al. 2012a). Because of the presence of various macro and 

micro nutrients, the species M. xanthopus is recommended as a protein 

supplementary diet (Meghalatha et al. 2014). Some of the other species of order 

Polyporales having medicinal properties are Cellulariella warnieri (Durieu & Mont.) 

Zmitr. & Malysheva (Savino et al. 2014, 2016), Coriolopsis gallica (Fr.) Ryvarden 

(Fakoya & Oloketuyi 2012; Doskocil et al. 2016), D. quercina (L.) Pers. (Bal et al. 

2017), Flavodon flavus (Fernando et al. 2016), Panus (Smith et al. 2002; Boa 2006), 

Perenniporia fraxinea (Bull.) Ryvarden (Kim et al. 2008), Podoscypha petalodes 

(Fernando et al. 2015), Postia ptychogaster (F. Ludw.) (Doskocil et al. 2016), 

Pycnoporus (Correa et al. 2006; Viecelli et al. 2009; Jena & Thatoi 2019) and 

Rigidoporus ulmarius (Sowerby) Imazeki (Chao et al. 2011).  

 Most of the white rot members of Polyporales are able to decolourize toxic 

industrial effluents and artificial dyes and have been used in bioremediation 

processes (Abadulla et al. 2000; Jarosz-Wilkołazka et al. 2002; Murugesan & 

Kalaichelvan 2003; Jaouani et al. 2005; Champagne 2009; Lyra et al. 2009; 

Selvakumar et al. 2012; Si et al. 2011, 2012, 2014; Sharma et al. 2015; Vantamuri et 

al. 2017; Yamuna et al. 2017). Bjerkandera adusta is reported to degrade kraft pulp 

lignin, polycyclic aromatic hydrocarbons, and effluents containing heavy metals 

(Heinfling et al. 1998; Haritash & Kaushik 2009; Heinfling et al. 2011). The white 

rot fungi Abortiporus biennis Murrill is used in pilot scale bioreactors for production 

of laccase enzyme in large scale (Erden et al. 2009). It has been reported that willow 

sawdust after pretreatment with A. biennis shows enhanced biogas production 

(Alexandropoulou et al. 2015). Flavodon flavus (Klotzsch) Ryvarden from marine 

habitat is found effective in decolorizing brown colored pigments from the effluents 

of molasses-based alcohol distilleries and for removal of their toxicity (Raghukumar 

et al. 2001, 2004). This species is used in the dye industry for large scale extraction 

of the yellow pigments (http://indiasendangered.com/researchers-find-thousands-of-

fungi-species-insinghadforests/). Pycnoporus sanguineus (L.) Murrill is able to 

degrade plastic (Cesarino et al. 2019). Pycnoporus species also have many industrial 

http://indiasendangered.com/researchers-find-thousands-of-fungi-species-insinghadforests/
http://indiasendangered.com/researchers-find-thousands-of-fungi-species-insinghadforests/
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and biotechnological applications, which include large scale degradation of biomass 

by the activity of laccase enzyme, degradation and decolourization of various dyes, 

clarification of waste water from oil mills and production of colured pigments 

(Schliephake et al. 1993; Alexopoulos et al. 1996; Falconnier et al. 1994; Oddou et 

al. 1999; Schliephake et al 2000; Eugenio et al. 2009; Lomascolo et al. 2011; 

Göçenoğlu & Pazarlioglu 2014; Zimbardi et al. 2016; Wang et al. 2019).  

Nigroporus species are also capable of degrading organic wastes (Kondo 2005) and 

polyaromatic hydrocarbons (PAHs) and polychlorinated biphenyls (PCBs) in culture 

media (Siripong et al. 2009). 

 Species of Polyporales play a major role in decomposing wood and recycling 

of nutrients in a forest ecosystem. Members of the group cause both white rot 

(Ganoderma, Trametes) and brown rot (Postia, Rubellofomes) on wood. Most 

species are saprobic, but many are serious pathogens on the host. Ganoderma 

species are considered as one of the serious plant/tree pathogens as they affect 

plantation crops like oil palm, coconut, rubber, betelnut, tea and other forest trees 

and result in considerable yield loss (Naidu et al. 1966). According to Naidu et al. 

(1966), 48 plant species belonging to 36 genera and 19 families are known to be 

infected by species of Ganoderma. Ganoderma rot or basal stem rot is one of the 

serious diseases affecting coconut palms (Harrison & Jones 2003). Different species 

of Ganoderma P. Karst. such as G. applanatum (Pers.) Pat., G. boninense Pat., G. 

lucidum (Curtis) P.Karst., and G. zonatum Murrill have been treated as the 

pathogens of the disease (Bhaskaran 2000; Karthikeyan & Bhaskaran 2001; Elliot & 

Broschat 2001; Harrison & Jones 2003; Kandan et al. 2010; Sankaran et al. 2005; 

Snehalatharani et al. 2016; Thamban et al. 2016). The polypore Amauroderma 

parasiticum corner and A. rude (Berk.) Torrend is known to cause root rot disease 

on Acacia mangium plantations (Glen et al. 2009). Genus Bjerkandera is known to 

cause timber damage and negatively affects cultivation of edible mushrooms (Bak et 

al. 2011; Jung et al. 2014). Trametes hirsuta and T. versicolor cause white spongy 

rot on different landscape trees (Hickman et al. 2011). Rigidoporus microporus 

(Sw.) Overeem is considered as a serious pathogen of Hevea brasiliensis Muell. 

Arg. (Peries 1969; Jayasinghe et al. 1995; Jayasuriya 1996; Jayasuriya & Deacon 
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1996). Perenniporia fraxinea (Bull.: Fr.) Ryv and P. robiniophila (Murrill) 

Ryvarden are economically important species which causes white rot on different 

hard wood trees, either as a parasite or as a saprotroph (Szczepkowski 2004; Kuo 

2016). 

 Hymenochaetaceae members are also well known forest pathogens and 

medicinal group of fungi (Dai et al. 2007; Dai et al. 2010a). Species of Phellinus are 

serious pathogens causing heart rot disease and cankers on living trees (Sunhede & 

Vasiliauskas 2002; Wagner & Fischer 2002; Miklašēvičs 2019; Ranadive et al. 

2012). According to Larsen & Cobb-Poulle (1990), Phellinus species causes more 

timber loss than other groups of wood destroying fungi, thereby causing huge 

economic loss to wood industry. Species of Inonotus are also considered as 

important primary decayers of forest ecosystem, as well as serious pathogens of 

forest trees, and urban landscapes (Lindner et al. 2006; Robles et al. 2011). 

Fuscoporia torulosa (Pers.) T. Wagner & M. Fisch is considered as a serious 

pathogen that causes white pocket rot on broad leaved hard wood trees and conifers 

(Motta et al. 1996; Wagner & Fischer 2001; Tomšovský & Jankovský 2007; 

Campanile et al. 2008; Tzean et al. 2016). Similarly, Phylloporia species are also 

reported as serious forest pathogens having host specificity (Esquivel & Carranza-

Morse 1996; Wagner & Ryvarden 2002; Dai 2010; Rajchenberg & Robledo 2013; 

Yombiyeni et al. 2015; Zhou 2016; Chen et al. 2017). Phellinus igniarius is 

consumed as a tonic and laxative, and externally applied to stop bleeding (Chopra et 

al. 1956). Species of Phellinus possess potential medicinal properties and has been 

used in folk medicines (Saar 1991; Vaidya & Rabba 1993; Hobbs 1995; Han et al. 

1999; Vaidya & Lamrood 2001; Shon et al. 2003; Ajith & Janardhanan 2007; Guo 

et al. 2010; Jaszek et al. 2014; Rony et al. 2013; Dong et al. 2016; Sułkowska-Ziaja 

et al. 2017; Sunthudlakhar et al. 2018; Wang et al. 2018; Li et al. 2019). This 

mushroom is also used in many commercial ayurvedic preparations. In Indian folk 

medicine, many species of Phellinus are commercially available in the name 

‘Phansomba’ (Vaidya & Lamrood 2001; Vaidya et al. 2001; Vaidya et al. 2010; 

Sonawane et al. 2013). Polysaccharides and terpenoids present in Coltricia perennis 

is shown to exhibit anti carcinogenic (Ohtsuka et al. 1973; Magdalene & Temitope 
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2019) and anti bacterial activity (Ghosh 2013). This species is also known to have 

antimicrobial, antioxidant, anticholineestarase, and xanthine oxidase inhibitory 

activities (Kovács et al. 2017; Duru et al. 2019). Aqueous extracts of F. 

rhabarbarina (Berk.) Groposo, Log.-Leite & Góes-Neto shows anti-HIV-1 activity 

on lymphocytic cells without toxicity (Walder et al. 1995). Potential 

pharmacological activity has been reported in Hymenochaete rheicolor (Mont.) Lév. 

(Silva et al. 2009). The species Hymenochaete rubiginosa (Dicks.) Lév possesses 

strong radical scavenging properties (Fernando et al. 2015). Species of Phylloporia 

also possess some beneficiary properties. The polysaccharides present in P. ribis 

(Schumach.) Ryvarden show good antioxidant activity (Zhiqing et al. 2017; Zhao et 

al. 2018). Many species of Inonotus are utilized in Asian folk medicine for treatment 

of various ailments (Lindner et al. 2006). Inonotus obliquus (Fr.) Pilát, commonly 

called as “chaga mushroom” possesses potential medicinal and nutraceutical value 

(Pliz 2004; Spinosa 2006; Park et al. 2004, 2008; Moon & Lee 2009) 

 Because of the presence of lignolytic enzymes, species of Phellinus are also 

used in biodemediation processes such as clearing various industrial effluents, oil 

containing crop wastes and decolorization of artificial dyes (Peláez et al. 1995; 

Dombrovská & Kostyshyn 1998; Balan & Monteiro 2001; Hmd 2011; Sweety 

2018). An unidentified Fuscoporia species is also reported in detoxifying waste 

water and decolourizing synthetic dyes (Choi et al. 2013a). Laccase present in 

Inonotus hispidus (Bull.) P. Karst. is known to decolourize various industrial dyes 

(Jebapriya & Gnanadoss 2013; Krastanov et al. 2013; Singh et al. 2019a). 

 Polyporoid fungi are well known for various insect associations. 

Basidiocarps of many polypore species host various insect communities (e.g., Fomes 

fomentarius (L.) Fr., Fomitopsis pinicola (Sw.) P. Karst.) (Thunes 1994; Jonsell & 

Nordlander 1995; Nilsson 1997; Fossli & Andersen 1998; Jonsell 1998; Rukke & 

Midtgaard 1998; Hågvar 1999; Jonsell et al. 1999, 2001 2003; Jonsell & Nordlander 

2002, 2004; Jonsson 2003; Komonen 2003; Komonen et al. 2003; Schigel 2011). 

Thirty three species of beetles have been recorded from species like Fomes 

fomentarius, Fomitopsis pinicola and Trametes pubescens (Schumach.) Pilát 
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(Selonen et al. 2005). In this study by Schigel (2011), 176 species of Coleoptera 

were recorded from 116 species of polypores belonging to both Polyporales 

(Ganoderma applanatum), and Hymenochaetales (Phellinus igniarius, Phellinus 

populicola Niemelä). A symbiotic association between ambrosia beetles and 

basidiomycotan fungi was reported first in Flavadon ambrosias (Li et al. 2015a; 

Simmons et al. 2016). According to Li et al. (2017), F. ambrosias was associated 

with two genera of ambrosia beetles. Ectomycorrizal associations are reported in 

some species of polyporoid fungi (Coltricia Gray and Coltriciella Murrill) 

(Tedersoo et al. 2007; Hibbett et al. 2014).  

2.1.3. Dɪsᴛʀɪʙᴜᴛɪᴏɴ 

Distribution of polyporoid fungi is associated with latitude, altitude, rainfall 

and diversity of habitats (Lodge & Cantrell 1995). There are cosmopolitan as well as 

climate dependent genera among polyporoid fungi. Abortiporus, Antrodiella, 

Bjerkandera, Ceriporia, Daedalea, Datronia, Dichomitus, Ganoderma, 

Gloeophyllum, Phellinus, Polyporus, Phylloporia, Trametes, and Tyromyces are 

some of the polypore genera which are cosmopolitan in distribution. Climate 

dependant genera among polyporoid fungi include both tropical (e.g., 

Amauroderma, Cyclomyces, Earliella, Hexagona, Leucophellinus, Microporellus, 

Microporus, Grammothelopsis, Theleporus, Paratrichaptum and Echinopora) and 

boreal or temperate genera (Albatrellus, Anomoporia, Cerrena, Fistulina, Fomes, 

Meripilus, Perenniporia, Phaeolus, Podofomes, Pycnoporellus, and Spongipellis) 

(Ryvarden 1991).   

Polyporoid fungi have been reported from different parts of the world. 

AFRICA: Barundi (Gulaid & Ryvarden 1998), Cameroon (Ryvarden & Johansen 

1980; Decock & Mossebo 2002; Roberts & Ryvarden 2006; Douanla-Meli et al. 

2007; Njouonkou et al. 2013, 2013a), Kenya (Otieno 1968; Ryvarden 1972; 

Ryvarden & Johansen 1980), Malavi, Rwanda (Ryvarden & Johansen 1980), 

Tanzania (Mtui & Nakamura 2008; Ryvarden & Johansen 1980), Uganda (David & 

Rajchenberg 1992; Ipulet & Ryvarden 2005), Zimbabwe (Masuka & Ryvarden 

1992). NORTH AMERICA: Carolina (Grand & Vernia 2007), Costa Rica 
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(Carranza-Morse 1982, 1992; Carranza-Morse & Ryvarden 1998; Carranza-Morse 

& Ruiz-Boyer 2005; Decock & Ryvarden 2013), Cuba (Kotlaba 1984; Decock & 

Herrera-Figueroa 2000; Decock & Ryvarden 2003), Dominican Republic (Decock & 

Ryvarden 2000), Great Lakes (Baxter 1940), Jamaica (Murrill 1910; Ryvarden 

2000), Mexico (Brusis 1972; Palacios-Pacheco et al. 2010; Valenzuela et al. 2008; 

Valenzuela et al. 2013; Torress-Torress et al. 2015), New York (Gilbertson & 

Ryvarden 1986), Southern Florida (Vlasák et al. 2011), United States of America 

(Burt 1920; Lentz 1955; Reid 1965; Lowe 1966; Bishop & McGrath 1978; 

Ryvarden 2010; Cao et al. 2012; Brazee et al. 2012, 2014; Zhou et al. 2016). 

SOUTH AMERICA: Andes-Amazon (Salvador-Montoya et al. 2012), Argentinian 

Yungas (Robledo & Rajchenberg 2007), Brazil (Berkeley & Cooke 1876; 

Loguercio-Leite & Wright 1991; Silveira & Guerrero 1991; Gugliotta & Capelari 

1995; Gerber & Loguercio-Leite 1997; Gerber et al. 1999; Hattori & Lee 1999; 

Gibertoni et al. 2004, 2004a; Gomes-Silva & Gibertoni 2009; Nogueira-Melo et al. 

2012; Torress-Torress et al. 2012; Drechsler-Santos et al. 2013), Colombia (Lόpez-

Quintero et al. 2012), Ecuador (Patouillard & Lagerheim 1892; Læssøe & Ryvarden 

2010), Guyana (Decock & Ryvarden 2000; Aime et al. 2003; 2007), Peru (Decock 

& Ryvarden 2003), Venezuela (Dennis 1970; Ryvarden & Iturriaga 2003). ASIA: 

Armenia (Ghobad-Nejhad  2011), China (Patouillard 1907; Hou 1950; Zhao et al. 

1983; Zhao & Zhang 1986; Zhao 1989; Núñez & Ryvarden 2000, 2001; Hong & 

Jung 2004; Wang et al. 2005;  Dai et al. 2007; Wang & Wu 2008; Dai et al. 2009; 

Wang et al. 2009; Dai 2010; Cao et al. 2012; Dai 2012; Dai 2012a; Yang & Feng 

2013; Zhou et al. 2014; Hapuarachchi et al. 2018; Xing et al. 2018; Cui et al. 2019), 

Indonesia (Jülich 1974; Corner 1989; Corner 1991; Núñez et al. 2001), Israel (Țura 

et al. 2010), Japan (Aoshima & Abe 1983; Hattori & Ryvarden 1996; Núñez & 

Ryvarden 1999, 2000, 2001; Hattori 1999; Hattori 2005), Korea (Lim & Kim 1972; 

Jung 1975; Lee 1975; Lee 1988; Lee 1990; Jung 1994; Lee et al. 2010; Kim et al. 

2009; Park et al. 2014), Malaysia (Newsam et al. 1967; Lim 1972; Corner 1981; 

Pegler 1983; Oldridge et al. 1986; Lee et al. 1995; Salmiah & Thillainathan 1998; 

Núñez & Ryvarden 2000; Salmiah & Jones 2001; Noorlidah et al. 2005; Sumaiyah 

et al. 2007; Zakaria et al. 2009; Bolhassan et al. 2012; Lee et al. 2012; Peng & Don 
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2013; Rakib et al. 2014; Urbizu et al. 2014), Mesapotamia (Wright & Deschamps 

1975), Pakistan (Razaq & Shahzad 2016; Khan et al. 2016), Philippines (Steyaert 

1975; Ryvarden & Johansen 1980), Singapore (Corner 1983, 1991), Sri Lanka 

(Berkeley 1872; Berkeley & Broome 1873; Ediriweera et al. 2014), Sumatra 

(Suhirman & Núñez 1998), Taiwan (Chang & Chou 1998, 1999; Núñez & Ryvarden 

2000; 2001), Thailand (Ryvarden 1976; Le et al. 2007; Kerekes & Desjardin 2009; 

Choeyklin et al. 2009; Somchai 2012; Sysouphanthong et al. 2010; Choeyklin et al. 

2011; Karunarathna et al. 2011; Thawthong et al. 2017; Luangharn et al. 2019), 

Turkey (Asan et al. 2002), Uzbekistan (Gafforov et al. 2014), Valenzuela (Corner 

1983; Ryvarden & Iturriaga 2004; Lee et al. 2012). AUSTRALIA (Lowe 1966; 

Wright & Deschamps 1975; Carranza-Morse 1986; Smith & Sivasithamparam 2000, 

2003; Cui et al. 2019), New Zealand (Cunningham 1948, 1965; Buchanan & Hood 

1992); Papua New Guinea (Corner 1984; Quanten 1997; Decock 2007). EUROPE: 

Byelorussia, Czechoslovakia, France, Germany, Georgia (Ryvarden & Gilbertson 

1986); Crimea (Isikov & Kuznetzov 1990); Czech Republic (Kotlaba 1975, 1984; 

Antonín et al. 2000; Vlasák et al. 2011), Finland (Niemelä & Kotiranta 1982; 

Niemelä et al. 1992), Hungary (Bresadola 1897), Italy (Berniccchia 2001, 2005; 

Bernicchia et al. 2007; Bernicchia & Gorjön 2010; Niemelä & Miettinen 2008; Cao 

& Yuan 2013; Ryvarden & Melo 2014), Norway (Bendiksen et al. 1998), Paris 

(Torrend 1920), Poland (Piątek 1999), Rome (Bernicchia et al. 2006), Russia (Spirin 

2007; Ghobad-Nejhad et al. 2009; Spirin et al. 2014; Zmitrovich et al. 2016), 

Siberia (Filippova & Zmitrovich 2013), Slovakia (Lizoň 2001), Switzerland (Senn-

Irlet et al. 2007), Sweden (Josefsson & Spirin 2010; Vesterholt 2012); Yugoslavia 

(Ryvarden & Gilbertson 1993).  

 The earliest available records of polyporoid fungi from India are those of 

Kotzch (1832, 1833). Berkeley (1850, 1851, 1851a, 1851b, 1851c, 1854, 1854a, 

1854b, 1854c, 1855, 1866, 1872) reported many polypores based on his studies on 

the collections made by Dr. Hooker from Sikkim Himalayan regions of India. Bose 

in his series of publications (1918, 1919, 1919a, 1920, 1920a, 1921, 1921a, 1921b, 

1922, 1922a, 1922b, 1923, 1923a, 1924, 1925, 1928, 1928a, 1934, 1937, 1944, 

1946) provided a comprehensive record of 143 polyporoid fungi mostly from 
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Bengal regions. Eleven species of polypores were reported from Madras by 

Sundararaman & Marudarajan (1925). Butler & Bisbi (1931) documented 300 

polyporoid species belonging to 15 genera in their “Fungi of India”. Mitter & 

Tandon (1932, 1938) reported 30 species and 2 forms of polypores from Uttarakand. 

Apart from Bose, polyporoid fungi of Bengal were recorded by Banerjee (1935, 

1935a), Banerjee & Chakravarthy (1945), Banerjee & Chatterjee (1945, 1945a, 

1945b), Banerjee & Ghosh (1945) and Banerjee & Bakshi (1954). Polyporoid fungi 

were recorded from Sikkim Himalayas and Kolkata by Banerjee (1946) and 

Banerjee (1947) repectively. Taxonomy, pathology and cultural characters of 14 

polypore species from India were studied by Bagchee & Bakshi (1950) and Bakshi 

& Bagchee (1950). Thind & Adlakha (1956) and Reid et al. (1958) reported 12 

polypores from Mussoorie hills of Uttarakand. In the revised edition of Butler & 

Bisbi’s “Fungi of India” by Vasudeva (1960), 400 polyporoid species belonging to 

21 genera were reported.  

 Many works have been carried mainly on the pathological aspects of 

polyporoid fungi from the Forest Research Institute, Deharadun, and these include 

Banerjee (1946, 1947), Bagchee (1950, 1951, 1954, 1957, 1958, 1960, 1961), 

Bagchee & Bakshi (1951), Bagchee et al. (1954), Bakshi (1955, 1956, 1957, 1958), 

Banerjee & Anjali (1956), Puri (1956), Bakshi & Boyce (1959), Bagchee & Singh 

(1960), Thind & Chatrath (1960), Bakshi & Choudhary (1961), Balwant (1961), 

Balwant & Bakshi (1961), Balwant (1966, 1966a), Singh (1961), Singh & Bakshi 

(1961), Singh et al. (1961, 1961a), Rehill & Bakshi (1965, 1966), Bakshi et al. 

(1966), Sehgal et al. (1966), Singh (1966, 1966a) and Bakshi & Singh (1970). Other 

major works on the systematics of polyporoid fungi from India are Pegler (1967), 

Bakshi (1971), Roy (1968, 1968a, 1969, 1970, 1971), Rangaswami et al. (1970), 

Thind & Rattan (1968, 1970, 1971, 1971a, 1971b, 1971c, 1972, 1973, 1973a, 1976), 

Ryvarden & Dhanda (1975), Rattan (1977), Natarajan (1978), Natarajan & Manjula 

(1978), Bilgrami et al. (1979), Thind & Dhanda (1979, 1979a, 1980, 1980a), Sathe 

& Daniel (1980), Sathe & Deshpande (1980), Sathe & Kulkarni (1980), De & Roy 

(1981), Natarajan & Raman (1981), Manjula (1983), Natarajan and Kolandavelu 

(1985), Sharma et al. (1985), Roy (1989), Bilgrami et al. (1991), Rabba (1994), Roy 
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& De (1996), Rattan (1997), Prasher (1999), Sharma (2000), Deshpande (2003), 

Arya (2004), Lamrood (2004), Bhosle et al. (2005), Dhingra & Singla (2005), 

Natarajan et al. (2005), Prasher & Chander (2006, 2007), Forutan (2006), Arya et al. 

(2008), Hakimi (2008), Sehgal et al. (2008), Swapna et al. (2008), Bhosle et al. 

(2010), Tiwari et al. (2010), Dhingra & Priyanka (2011), Prasher et al. (2011), 

Ranadive et al. (2011), Tiwari et al. (2011), Prasher et al. (2012), Senthilarasu & 

Singh (2012), Hembrom et al. (2013), Prasher & Ashok (2013), Prasher & Lalitha 

(2013), Ranadive et al. (2013), Sharma et al. (2013), Nagadesi et al. (2014), 

Senthilarasu (2014), Usha & Janardhana (2014), Singh et al. (2014), Lyngdoh & 

Dkhar (2014), Ranadive (2014), Hembrom et al. (2015), Prasher (2015), 

Senthilarasu (2015), Sharma & Atri (2015), Ranadive & Jagtap (2016), Hembrom et 

al. (2017), Chakraborty et al. (2018), Pongen et al. (2018), and Singh et al. (2019).  

 Published systematic works on the polyporoid fungi of Kerala include those 

of Rangaswamy et al. (1970), Ganesh & Leelavathy (1986), Ganesh et al. (1988), 

Sankaran & Florence 1995, Roy & De (1996), Leelavathy & Ganesh (2000), 

Florence & Yesodharan (2000), Florence (2004), Manimohan et al. (2004), Kumar 

& Manimohan (2005), Pradeep & Vrinda (2007), Mohanan (2011), Farook et. al. 

(2013), Iqbal et al. (2016), Adarsh et al. (2019). Two major documentary works on 

polyporoid fungi of Kerala are those of Leelavathy & Ganesh (2000), Florence 

(2004), and Mohanan (2011). Leelavathy & Ganesh (2000) described 79 species 

belonging to 32 genera, placed in 3 families; Polyporaceae, Ganodermataceae and 

Hymenochaetaceae. Florence (2004) listed 93 species of polyporoid fungi from the 

State. Mohanan (2011) gave an account of 91 species of polypores of 46 genera, 

belonging to six families (Polyporaceae, Hymenochaetaceae, Meruliaceae, 

Meripilaceae, Fomitopsidaceae and Ganodermataceae). Farook et. al. (2013), in 

their checklist listed 14 species of polyporoid fungi, which possessed gilled 

hymenium. Adarsh et al. (2018) published a checklist which compiled 145 species 

of polypores previously reported from Kerala. Recently, Adarsh et al. (2019) 

documented three polypores, and Kiran et al. (2020) reported two polypores, which 

were new records to Kerala.  



 36 

2.1.4. Oʀᴅᴇʀ Pᴏʟʏᴘᴏʀᴀʟᴇs GÄUMANN 

 Polyporales, established by Gäumann (1926), is one of the major groups of 

Agaricomycetes, comprising about 1800 species (Binder et al. 2013). Most members 

of the group are saprotrophic, whereas some are pathogenic on plants (e.g.’s species 

of Ganoderma P.Karst., Fomitopsis P. Karst) (Binder et al. 2013). The order 

includes species with varying basidiocarp morphology such as bracket shaped 

pileate forms (eg’s. Ganoderma, Trametes Fr.), perennial conks (Fomes Fr.), 

corticioid forms (Dentocorticium (Parmasto) M.J. Larsen & Gilb., Dendrodontia 

Hjortstam & Ryvarden), resupinate polypores (Phanerochaete P. Karst., Phlebia 

Fr.), stipitate with poroid (Polyporus P. Micheli ex Adans.), lamellate (Lentinus Fr.) 

or smooth hymenium (Podoscypha Pat.), hydnoid fungi (Steccherinum Gray, Trulla 

Miettinen & Ryvarden) and highly folded forms (Sparassis Fr.) (Binder et al. 2005, 

2013; Hibbett et al. 2014; Justo et al. 2017). Species belonging to the order are 

characterized by monomitic, dimitic or trimitic hyphal systems, simple septate or 

clamped generative hyphae which are sometimes inflated, fibrous, thick walled, 

branched or unbranched skeletal hyphae that are inamyloid to rarely dextrinoid or 

weakly amyloid in Melzer’s reagent, cyanophilic or acyanophilic in cotton blue and 

thin to thick walled, smooth to ornamented, inamyloid to dextrninoid basidiospores 

that are usually cyanophilic (Zmitrovich 2018). Binder et al. (2005) states that there 

is no morphological synapomorphy common among members of Polyporales. 

According to Hibbett & Thorn (2001), poroid nature of the hymenium in 

Polyporales is primitive, from which lamellate, toothed, or smooth hymenium has 

been derived. All the members of the order possess genes of laccases and 

peroxidases in their active or inactive form and are capable of causing either brown 

rot or white rot on the host (Ryvarden & Melo 2014). They are a major wood 

decomposing group, and play important role in nutrient recycling in the biosphere 

(Floudas et al. 2012). 

 Polyporales has been considered as polyphletic or paraphyletic in origin 

(Hibbett & Donoghue 1995; Hibbett 1996; Hibbett & Vilgalys 1993; Kim & Jung 

2000; Langer 2002; Larsson et al. 2004). The order was weakly supported as 
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monophyletic in the studies carried out by Binder et al. (2005). Whereas, in other 

studies such as that of Binder & Hibbett (2002), Binder et al. (2005), Larsson 

(2007), Garcia-Sandoval et al. (2011), Justo & Hibbett (2011), Matheny et al. 

(2007), Miettinen et al. (2012), Sjökvist et al. (2012), Binder et al. (2013), Floudas 

et al. (2012) the order is well resolved as monophyletic. Binder et al. (2005) 

recognized four sub clades for Polyporales such as the Antrodia clade, the core 

polyporoid clade, the phlebioid clade and the residual clade, with different support 

levels. The position of these sub clades was also supported in a later study by Binder 

et al. (2013) based on six gene regions (nuclear ribosomal LSU, 5.8S, nuclear 

ribosomal SSU, RNA polymerase II subunits rpb1 and rpb2, tef1). Polyporales has 

been treated as a strongly supported clade of Agaricomycetes. The other orders of 

Agaricomycetes such as Corticiales, Gloeophyllales, Russulales, and Thelephorales 

are recognized as closely related to Polyporales (Hibbett et al. 2014). Currently 46 

genome sequences of Polyporales are available at the Joint Genome Institute 

MycoCosm portal (Grigoriev et al. 2013). 

Recently, Justo et al. (2017) published a revised family level classification 

for the order Polyporales based on both morphology and molecular phylogenetic 

data. They divided the order into two main clades; one clade including phlebioid, 

residual and Candelabrochaete africana Boidin and the other clade including core 

polyporoid, Antrodia and other satellite lineages. In this study, 18 families 

(Cerrenaceae Miettinen, Justo & Hibbett, Gelatoporiaceae Miettinen, Justo & 

Hibbett, Dacryobolaceae Jülich, Fomitopsidaceae Jülich, Grifolaceae Jülich, 

Hyphodermataceae Jülich, Incrustoporiaceae Jülich, Irpicaceae Spirin & Zmitr., 

Ischnodermataceae Jülich, Laetiporaceae Jülich, Meripilaceae Jülich, Meruliaceae 

Rea, Panaceae Miettinen, Justo & Hibbett, Phanerochaetaceae Jülich, 

Podoscyphaceae D.A. Reid, Polyporaceae Fr. ex Corda, Sparassidaceae Herter and 

Steccherinaceae Parmasto) and 167 genera have been recognized under Polyporales. 

According to the study (Justo et al. 2017), some taxa such as Candelabrochaete 

africana Boidin, Mycoleptodonoides vassiljevae Nikol., Auriporia aurea, (Peck) 

Ryvarden and Tyromyces merulinus (Berk.) G. Cunn. were not positioned with 

certainty in any of the families recognized under Polyporales. Another recent 
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systematic study on Polyporales by Zmitrovich (2018) recognizes seven families 

(Fomitopsidaceae, Gelatoporiaceae, Polyporaceae, Incrustoporiaceae, 

Ischnodermataceae, Meruliaceae, Grifolaceae) and 204 genera under the order. 

Families such as Dacryobolaceae, Laetiporaceae and Sparassidaceae, recognized 

under Polyporales by Justo et al. (2017) have been considered as synonyms of 

Fomitopsidaceae by Zmitrovich (2018). Families recognized under polyporoid 

group in some of the major classification systems are provided below (Tᴀʙʟᴇ 1).  

Tᴀʙʟᴇ 1: Major family level classification systems of polypores 

Family names  References 

Caloporaceae Bondartseva, Polyporaceae Fr. ex Corda, 

Ganodermataceae Donk, Hymenochaetaceae Donk  

Bondartseva 1983a, 

1983b 

Albatrellaceae Nuss, Aporpiaceae Bondartsev & 

Bondartseva, Boletopsidaceae Bondartsev & Singer ex 

Jülich, Bondarzewiaceae Kotl. & Pouzar, Corticiaceae 

Herter, Fistulinaceae Lotsy, Ganodermataceae, 

Lachnocladiaceae D.A. Reid, Phaeolaceae Jülich, 

Polyporaceae,  Poriaceae Locq., Rigidoporaceae Jülich   

Bondartseva 1998 

Albatrellaceae, Bondarzewiaceae, Coniophoraceae Ulbrich, 

Corticiaceae Herter, Cyphellaceae Maire, Echinodontiaceae 

Gross, Fistulinaceae, Ganodermataceae, Hericiaceae Donk, 

Hymenochaetaceae, Thelephoraceae Chevall, Polyporaceae 

Ryvarden 1991 

Cerrenaceae Miettinen, Justo & Hibbett, Dacryobolaceae 

Jülich, Fomitopsidaceae Jülich, Gelatoporiaceae Miettinen, 

Justo & Hibbett, Grifolaceae Jülich, Hyphodermataceae 

Jülich, Incrustoporiaceae Jülich,  Irpicaceae Spirin & Zmitr., 

Ischnodermataceae Jülich, Laetiporaceae Jülich, 

Meripilaceae Jülich, Meruliaceae Rea,  Panaceae Miettinen, 

Justo & Hibbett, Phanerochaetaceae Jülich, Podoscyphaceae 

D.A. Reid, Polyporaceae, Sparassidaceae Herter, 

Steccherinaceae Parmasto 

Justo et al. 2017 

Fomitopsidaceae, Gelatoporiaceae, Grifolaceae, 

Incrustoporiaceae, Ischnodermataceae, Meruliaceae, 

Polyporaceae  

Zmitrovich 2018 
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Sub groups of Polyporales 

 Ryvarden (1991), classified polypores into 11 groups based on 

morphological characters and type of wood decay. Ryvarden (1991) recognized the 

following groups: Polyporus group, Trametes group, Daedalea group, Laetiporus 

group, Rigidoporus group, Tyromyces group, Junghuhnia group, Perenniporia 

group, Fomes group, Nigroporus group and Grammothele group. Some genera 

which had uncertain affinity were included under a separate group (Australoporus 

P.K. Buchanan & Ryvarden, Diacanthodes Singer, Echinoporia Ryvarden, 

Lenzitella Ryvarden, Murrilloporus Ryvarden, Navisporus Ryvarden, 

Pachykytospora Kotl. & Pouzar, Paratrichaptum Corner, Pseudopiptoporus 

Ryvarden, Polyporoletus Snell). The characters of major groups recognized by 

Ryvarden (1991) are as below (Tᴀʙʟᴇ 2). 

 Tᴀʙʟᴇ 2: Groups of polyporoid fungi recognized by Ryvarden (1991)  

Sl. 

No. 

Name of the 

group 

Major characters 

1 Polyporus group 

(=Polyporaceae 

sensu stricto) 

Dimitic hyphal system, clamped generative hyphae, 

“Bovista type” skeleto ligative hyphae, absence of 

cystidia, cylindrical to ellipsoid, thin walled, smooth, 

inamyloid basidiospores and causing white rot. 

2 Trametes group Trimitic hyphal system, clamped generative hyphae, 

torturous skeleto ligative hyphae, absence of cystidia, 

hyaline, thin walled, smooth, inamyloid basidiospores, 

white rot type of decay.   

3 Daedalea group Dimitic to trimitic hyphal system, generative hyphae 

with clamp connections, absence of cystidia, oblong 

ellipsoid to cylindrical basidiospores, hyaline, thin 

walled, smooth, inamyloid basidiospores, causing brown 

rot on wood. 

4 Laetiporus group Monomitic to dimitic hyphal system, generative hyphae 

without clamp connections, skeleto ligative hyphae 

without torturous branches, absence of cystidia, mostly 

ellipsoid basidiospores, that are thin walled, smooth and 

inamyloid in Melzer’s reagent. Members of the group 

mostly occur on gymnosperms. 

5 Rigidoporus group Monomitic to dimitic hyphal system, generative hyphae 

without clamp connections, absence of skeleto ligative 

hyphae, mostly globose to subglobose basidiospores, 
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causing white rot wood decay. 

6 Tyromyces group Monomitic hyphal system, generative hyphae without 

clamp connections, ellipsoid to allantoid basidiospores, 

causing white rot on wood. 

7 Junghuhnia group Dimitic hyphal system with dense consistency, presence 

of cystidia, smaller basidiospores that are often less than 

5 µm long, causing white rot. 

8 Perenniporia 

group 

Dimitic to trimitic hyphal system, generative hyphae 

without clamp connections, thick walled, truncate, 

usually smooth basidispores, showing dextrinoid 

reaction in Melzer’s reagent. 

9 Fomes group Pileal surface with hard smooth crust, trimitic hyphal 

system, generative hyphae with clamp connections, 

brown coloured skeletal hyphae, large, cylindrical, 

smooth basidiospores. 

10 Nigroporus group Basidiocarps with deep vinaceous to black colour, 

dimitic to trimitic hyphal system, generative hyphae 

with clamp connections, dark coloured skeletal hyphae, 

causing white rot on wood. 

11 Grammothele 

group 

Resupinate adnate basidiocarps, absence of cystidia, 

monomitic to dimitic hyphal system, generative hyphae 

with clamp connections, absence of skeleto ligative 

hyphae, causing white rot on wood. 

 

Based on the molecular phylogenetic studies by Binder et al. (2005, 2013), 

Polyporales were divided into four major clades as follows:  

i. Core polyporoid clade 

The term core polyporoid clade was proposed by Binder et al. (2005) and 

corresponds to the previously recognized “Trametes group” (Lim 2001), 

‘‘polyporoid clade’’ (Larsson et al. 2004) and “Polyporaceae” (Kim & Jung 2000). 

This clade consists of species belonging to the families Ganodermataceae and 

Polyporaceae (in the sense of Ryvarden 1991), having a dimitic or trimitic hyphal 

system, tetrapolar mating system, and capable of causing white rot (Binder et al. 

2005). However, exceptions from above characters are seen in some species, 

Diplomitoporus lindbladii (Berk.) Gilb. & Ryvarden which possesses bipolar mating 

system and Wolfiporia cocos (Schwein.) Ryvarden & Gilb., which causes brown rot 

on wood (Gilbertson & Ryvarden 1986, 1987). But the placement of the latter in 
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core polyporoid clade is doubted (Kim & Jung 2000). The clade includes pileate and 

resupinate polypores, corticioid forms, as well as the gilled mushroom Lentinus 

(Hibbett et al. 2014). The core polyporoid clade was again classified into three by 

Justo & Hibbett (2011), as the Polyporus clade, the trametoid clade and the 

Dentocorticium clade. Genomes of 16 taxa belonging to the core polyporoid clade 

(Dichomitus squalens (P. Karst.) D.A. Reid, Ganoderma species, Leiotrametes 

species, Lentinus arcularius (Batsch) Zmitr. (as Polyporus arcularius),  Lentinus 

brumalis (Pers.) Zmitr. (as Polyporus brumalis (Pers.) Fr.), Lentinus tigrinus (Bull.) 

Fr., Pycnoporus cinnabarinus, Pycnoporus puniceus (Fr.) Ryvarden, Pycnoporus 

sanguineus (L.) Murrill, Trametes cingulata Berk., Trametes coccinea (Fr.) Hai J. Li 

& S.H. He (as Pycnoporus coccineus (Fr.) Bondartsev & Singer), Trametes elegans 

(Spreng.) Fr., Trametes gibbosa (Pers.) Fr., Pilatotrama ljubarskyi (Pilát) 

Zmitrovich (as Trametes ljubarskyi Pilát, Trametes pubescens (Schumach.) Pilát, 

Trametes versicolor (L.) Lloyd) have been sequenced so far (Justo et al. 2017). 

ii. Antrodia clade 

Antrodia clade was recognized as a subgroup of polyporoid clade by Hibbett 

& Donoghue (2001) and included 11 genera (Antrodia P. Karst., Auriporia 

Ryvarden, Daedalea Pers., Fomitopsis P. Karst., Laetiporus Murrill, Oligoporus 

Bref., Postia Fr., Neolentiporus Rajchenberg, Phaeolus (Pat.) Pat., Piptoporus P. 

Karst., Sparassis Fr.) that are characterized by brown rot type of wood decay 

(Binder et al. 2005; Ortiz-Santana et al. 2013). Exceptionally, the clade also 

includes few white rot species such as Climacocystis species, Grifola frondosa 

(Dicks.) Gray and Ischnoderma benzoinum (Wahlenb.) P. Karst. (Binder et al. 2005; 

Garcia-Sandoval et al. 2011). However, the position of these species in Antrodia 

clade is not supported in the phylogenetic study of Binder et al. (2013). According 

to Wu et al. (2004), Binder et al. (2005), Dai et al. (2006), Yu et al. (2010) and 

Garcia-Sandoval et al. (2011), genus Grifolia Gray is unrelated to the species of 

Antrodia clade. Antrodia clade comprises many groups that were earlier recognized 

under the Fomitopsidaceae and Laetiporaceae sensu Kim & Jung (2000), 

Fomitopsidales and Phaeolales sensu Boidin et al. (1998), clade “Brown rot group” 
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of Lim (2001) and few unnamed groups in the studies of Hibbett & Donoghue 

(1995) and Langer (2002). Most of the species of the clade possessed bipolar mating 

systems. Whereas, six species are reported to be tetrapolar (Binder et al. 2005). 

Based on the phylogenetic study by Ortiz-Santana et al. (2013), Antrodia clade has 

been divided into five sub groups with moderate support such as the Fibroporia 

group, Laetiporus group, Laricifomes group, Postia group and the core Antrodia 

group.  

iii. Phlebioid clade 

 The term phlebioid clade was put forward by Larsson et al. (2004) for 

placing most corticioid genera such as Phlebia Fr., Mycoacia Donk, Mycoaciella J. 

Erikss. & Ryvarden, Hyphoderma Wallr. (later transferred to residual polyporoid 

clade by Binder et al. 2005), Ceriporia Donk., Gloeoporus Mont., Ceraceomyces 

Jülich and Byssomerulius Parmasto. According to Larsson et al. (2004), phlebioid 

clade has been divided into three sub clades, which were also distinct based on 

morphology. Larsson (2007) called these clades as the Byssomerulius family, 

Phanerochaetaceae, and Meruliaceae, which is in line with subsequent works 

(Floudas & Hibbett 2015; Miettinen et al. 2016). Some of the most studied genera 

within the clade are Bjerkandera, Phlebia, Phanerochaete and Irpex (Hibbett et al. 

2014). Members of the clade are characterized by monomitic hyphal system, bipolar 

mating system and by the capability to cause white rot wood decay, with an 

exception of Leptoporus mollis (Pers.) Quél. that produce a brown rot (Binder et al. 

2005, 2013). However species exhibiting tetrapolar mating sytem and dimitic hyphal 

system also occur in the phlebioid clade (Kim & Jung 2000; Eriksson & Ryvarden 

1976; Gilbertson & Ryvarden 1987).  

iv. Residual polyporoid clade 

 This clade is a highly heterogenous group consisting of species that could not 

be satisfactorily placed in other three clades (Core polyporoid, Antrodia, and 

phlebioid) of Polyporales (Binder et al. 2005, 2013). The members of the clade may 

be poroid (eg. Xanthoporus Audet), gilled (Panus Fr.), corticioid (Hyphoderma 

Wallr.), resupinate-hydnoid (Steccherinum Gray), and stipitate sterioid types 
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(Podoscypha Pat.) (Hibbett et al. 2014). Microscopic features also differ among the 

members of the clade, from monomitic to dimitic or trimitic hyphal system, presence 

or absence of clamp connections and cystidia. The common character shared among 

all species of the clade is the white rot type of wood decay (Bernicchia 2005; Binder 

et al. 2013). Monophyly of this clade is doubtful (Hibbett et al. 2014). According to 

Binder et al. (2013), it is essential to resolve the phylogenetic relationships within 

this clade for the comprehensive study of evolution of characters in Polyporales. A 

detailed discussion on the phylogeny of various genera belonging to different clades 

of Polyporales has been provided by Rajchenberg (2011).  

2.1.4.1. Mᴀᴊᴏʀ ғᴀᴍɪʟɪᴇs ᴏғ Pᴏʟʏᴘᴏʀᴀʟᴇs 

2.1.4.1.1. Dacryobolaceae Jülich 

The family includes a group of brown rot causing fungi belonging to the 

Antrodia clade of Polyporales. They include polyporoid and corticioid species. 

Members of the family are characterized by monomitic, rarely dimitic or trimitic; 

generative hyphae with clamp connections, absence of cystidia and hyaline, smooth 

or exceptionally ornamented, thin to thick walled basidiospores. The family consists 

of six genera such as Amylocystis Bondartsev & Singer ex Singer, Dacryobolus Fr., 

Jahnoporus Nuss, Oligoporus Bref., Postia Fr., and Spongiporus Murrill (Justo et 

al. 2017). Based on the molecular phylogenetic studies by Ortiz-Santana et al. 

(2013) and Binder et al. (2013), other poroid genera, Auriporia Ryvarden, 

Sarcoporia P. Karst., and Taiwanofungus Sheng H. Wu, Z.H. Yu, Y.C. Dai & C.H. 

Su, also appears as related to the members of Dacryobolaceae. However, according 

to Justo et al. (2017), Auriporia clustered outside the Antrodia clade, Sarcoporia 

were distantly related to Dacryobolaceae.  

GENUS POSTIA FRIES 

The genus was established by Fries in 1874 with Postia lactea (Fr.) P. Karst. 

as the type species. Most species of Postia were earlier placed under another 

polypore genus Tyromyces P. Karst. However, the two genera were later separated 

based on the type of wood decay, white rot in Tyromyces species (Gilbertson & 
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Ryvarden 1987; Ryvarden 1991; Ryvarden & Gilbertson 1994), and brown rot in 

Postia species (Jülich 1982; Niemelä 2005) (Shen et al. 2014). David (1980) treated 

brown rot species under Spongiporus Murrill, while Jülich (1982) and Gilbertson & 

Ryvarden (1985) transferred all brown rot species to Postia and Oligoporus Bref. 

respectively (Papp 2014). Based on morphology and molecular characterization, 

Oligoporus was treated as a synonym of Postia (Yao et al. 1999; Papp 2014). The 

name Postia was widely accepted by many workers (Karsten 1879, 1881; Donk 

1960; Jülich 1982; Larsen & Lombard 1986; Renvall 1992; Walker 1996; Pieri & 

Rivoire 1998; Buchanan & Ryvarden 2000; Hattori et al. 2011; Dai 2012). 

However, Ryvarden (1991) and Ryvarden & Gilbertson (1994) used the name 

Oilgoporus for accommodating brown rot species, instead of Postia. According to 

Erkkilä & Niemelä (1986) and Renvall (1992), genus Postia produces thin walled 

basidiospores, whereas, Oligoporus produces thick walled basidiospores with 

cyanophilous walls. Oligoporus species sometimes may produce chlamydospores. 

Molecular studies place Postia under the Antrodia clade of Polyporalres 

(Hibbett & Donoghue 2001; Binder et al. 2013). In the phylogenetic study of Pildain 

& Rajchenberg (2013), species of Postia sensu lato settled in a separate clade, called 

as ‘Postia clade’ which was mainly characterized by tetrapolar mating system, 

normal nuclear behavior, generative hyphae that are metachromatic in cresyl blue, 

and by the lack of thick walled hyphae in culture. Recent molecular studies (Binder 

et al. 2013; Ortiz-Santana et al. 2013; Cui et al. 2014; Justo et al. 2017; Zmitrovich 

2018) treat Oligoporus, Postia, and Spongiporus as distinct genera. Currently, 47 

species are recognized under Postia (Index Fungorum, accessed on 30 September 

2020). 

Based on recent concepts (Hattori et al. 2011; Cui & Li 2012; Pildain & 

Rajchenberg 2013; Shen et al. 2019), Postia is defined by annual, mostly soft to 

corky fruit bodies, monomitic to dimitic hyphal system with clamped, 

metachromatic generative hyphae, absence of cystidia, and thin walled, allantoid to 

cylindrical or ellipsoid basidiospores that are acyanophilous in cotton blue and 
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inamyloid to weakly amyloid in Melzer’s reagent. Genus produces brown rot on 

wood. 

Infrageneric classification 

According to Ţura et al. (2008), a distinct morphological group called 

“Postia caesia complex” exist within the genus Postia. The position of this complex 

within Postia is also supported in the studies by Pildain & Rajchenberg (2013), 

Ortiz-Santana et al. (2013) and Miettinen et al. (2018). Postia Caesia complex is 

characterized by annual, spongy whitish fruit bodies which change blue-grey in 

colour on bruising or with age, and small cylindrical to allantoid, cyanophilous 

basidiospores (Niemelä 2013). Papp (2014) established a sub genus for Postia, 

called Cyanosporus (McGinty) V. Papp, for placing species belonging to Postia 

caesia complex.  

Economic importance 

Immunomodulatory and cytotoxic activities have been reported in Postia 

ptychogaster (F. Ludw.) Vesterh and Postia stiptica (Pers.) Julich by Doskocil et al. 

(2016). Postia stiptica also posseses antioxidant activity (Kalyoncua et al. 2010).  

Distribution 

Genus Postia is cosmopolitan in distribution (Ryvarden 1991). AFRICA 

(Ryvarden & Johansen 1980), Cameroon (Roberts & Ryvarden 2006). NORTH 

AMERICA (Murrill 1907; Lowe 1975; United States of America (Atkinson 1908; 

Brazee et al. 2012). SOUTH AMERICA: Argentina (Pildain & Rajchenberg 2013), 

Brazil (Loguercio-Leite et al. 2008; Pires et al. 2017), Costa Rica (Carranza-Morse 

1982), Ecuador (Patouillard & Lagerheim 1892). ASIA: China (Wei & Dai 2006; 

Dai et al. 2007; Dai et al. 2009; Wei & Qin 2010; Yuan et al. 2010; Dai et al. 2011; 

Dai 2012; Shen et al. 2014), Far East Russia (Núñez & Ryvarden 2001), Japan (Dai 

& Hattori 2007; Hattori et al. 2010), North Thailand, Taiwan (Núñez & Ryvarden 

2001), Malaysia (Corner 1984; Lee et al. 2012), West Siberia (Flippova & 

Zmitrovich 2013), Sri Lanka (Ediriweera et al. 2014). AUSTRALIA (Rajchenberg 

& Buchanan 1996), New Zealand (Buchanan & Ryvarden 2000; Niemelä et al. 
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2001). EUROPE (David 1974, 1980; Jülich 1982; Ryvarden & Gilbertson 1994; 

Pieri & Rivoire 1998, 2005; Ryvarden & Melo 2014), Finland (Kotiranta et al. 

2009), Germany (Schrader 1794), Italy (Bernicchia 2005), Lapland (Renvall 1992).  

Species of Postia such as P. balsamea (Peck) Jülich, Postia caesia (Schrad.) 

P. Karst., P. grata (Berk.) Rajchenb., P. sericeomollis (Romell) Jülich and P. 

tephroleuca (Fr.) Jülich have been from India (Sharma 2000; Florence 2004; 

Ranadive et al. 2011; Prasher & Lalita 2013; Ranadive 2013; Lalita & Prasher 2014, 

2014a).  

GENUS SPONGIPORUS MURRILL 

Genus Spongiporus belongs to the family Dacryobolaceae of Polyporales. 

The genus was erected by Murrill in 1905 with Spongiporus leucospongia (Cooke & 

Harkn.) Murrill as the type species. The genus accommodated all brown rot species 

that possessed a monomitic hyphal system (David 1980). Spongiporus has been 

considered as the synonym of other two brown rot polypore genera, Oligoporus 

Bref. and Postia Fr., by different workers (Gilbertson & Ryvarden 1985; Ryvarden 

& Gilbertson 1994; Pildain & Rajchenberg 2013). Recent molecular phylogenetic 

studies by Ortiz-Santana et al. (2013), Binder et al. (2013), Cui et al. (2014), Justo 

et al. (2017) treats Oligoporus, Postia and Spongiporus as independent genera under 

the Antrodia clade of Polyporales. Based on the phylogenetic study carried out by 

Shen et al. (2019), five species of Spongiporus formed a separate lineage from other 

Oligoporus or Postia species under the Antrodia clade of Polyporales. According to 

Shen et al. (2019), basidiocarps of Oligoporus sensu stricto are resupinate where as 

members of the genus Spongiporus sensu stricto prooduce effused reflexed to 

pileate basidiocarps. Species of Postia differ from that of Spongiporus by having 

fruit bodies that are always solitary, and with narrower basidiospores (Shen et al. 

2019). Zmitrovich (2018) places the genus under the “Postia group” of 

Fomitopsidaceae. Currently, seven species (Spongiporus altocedronensis Murrill, S. 

floriformis (Quél.) Zmitr., S. gloeoporus (L.L. Shen, B.K. Cui & Y.C. Dai) B.K. 

Cui, L.L. Shen & Y.C. Dai, S. lateralis Ryvarden & Gilb., S. perdelicatus (Murrill) 

Zmitr., S. rhodophilus Spirin & Zmitr. and S. zebra (Y.L. Wei & W.M. Qin) B.K. 
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Cui, L.L. Shen & Y.C. Dai) have been recognized under the genus Spongiporus 

(Index Fungorum, accessed on 30 September 2020).  

The major characteristics of the genus are annual growth habit, effused 

reflexed to pileate basidiomata that are usually imbricate, a monomitic hyphal 

system with clamped generative hyphae and allantoid to cylindrical basidiospores 

that are hyaline, smooth, thin walled, acyanophilous in cotton blue and inamyloid in 

Melzer’s reagent (Shen et al. 2019). However, amyloid nature of hyphae is reported 

in one species of Spongiporus, S. rhodophilus Spirin & Zmitr. (Spirin et al. 2006). 

Distribution 

The genus has been reported from the following regions of the world: 

NORTH AMERICA (Murrill 1907; Zhou et al. 2016). ASIA: Russia (Spirin & 

Shirokov 2002). EUROPE (Ryvarden & Gilbertson 1994; Spirin et al. 2006; 

Ryvarden & Melo 2014). 

 2.1.4.1.2. Fomitopsidaceae Jülich 

The family was erected by Jülich in 1982. Corner (1990) grouped together 

some species in Fomitopsidaceae with members of Trametes (Polyporaceae) based 

on the similarity in the microscopic characters of both genera. The key character that 

distinguishes this family from Polyporaceae is the brown rot type of wood decay.  

Based on the phlyogenetic study of Homobasidiomycetes by Binder et al. 

(2005), Fomitopsidaceae was positioned in the Antrodia clade of Polyporales. The 

position of this family under the Antrodia clade was also supported in their later 

studies (Binder et al. 2013). According to the phylogenetic study of Kim et al. 

(2005), type genus Fomitopsis was heterogenous and was divided into three 

subgroups such as Fomitopsis core group (included Piptoporus betulinus (Bull.) P. 

Karst. and Daedalea quercina (L.) Pers), F. rosea group, and F. cajanderi group, 

which includes some Antrodia species. Ortiz-Santana et al. (2013) also recognized 

the genus as polyphyletic. Han et al. (2016) divided Fomitopsis in to six genera such 

as Fragifomes B.K. Cui, M.L. Han & Y.C. Dai, Niveoporofomes B.K. Cui, M.L. 
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Han & Y.C. Dai, Rhodofomitopsis B.K. Cui, M.L. Han & Y.C. Dai, Rubellofomes 

B.K. Cui, M.L. Han & Y.C. Dai, Ungulidaedalea B.K. Cui, M.L. Han & Y.C. Dai 

and Piptoporellus B.K. Cui M.L. Han & Y.C. Dai based on morphological and 

molecular evidences. Phylogeny of Antrodia and related genera in Fomitopsidaceae 

was studied by many workers (Rajchenberg et al. 2011; Ortiz-Santana et al. 2013; 

Spirin et al. 2013; Chen & Cui 2015; Chen et al. 2015; Han et al. 2016). Antrodia 

sensu lato was segregated into three genera Antrodia sensu stricto, Amyloporia 

Singer, and Fibroporia Parmasto (Rajchenberg 2011, Spirin et al. 2013). Ortiz-

Santana et al. (2013) accepted Antrodia sensu stricto and Fibroporia. However, 

monophily of Amyloporia was not supported. The distinctiveness of Fibroporia in 

Antrodia sensu lato was also confirmed in the studies by Chen et al. (2015a) and 

(Park et al. 2014).  

Fomitopsidaceae is mainly characterized by annual to perennial basidiomata, 

poroid to daedaleoid hymenium, white, apricot, cream, tan to cinnamon or yellowish 

brown context, dimitic to trimitic or rarely monomitic hyphal system, hyaline to 

golden brown coloured generative hyphae with clamp connections, hyaline or brown 

skeletal hyphae, sometimes with presence of leptocystidia and pseudocystidia. 

Basidiospores vary in shape from ellipsoid to subglobose or cylindrical to allantoid, 

hyaline, thin to thick walled, smooth, inamyloid in Melzer’s reagent (Núñez & 

Ryvarden 2001; Justo et al. 2017). Currently 24 genera and 197 species are 

recognized under the family (Soares et al. 2017).  

Species of Fomitopsidaceae has been classified in to several groups by 

Zmitrovich (2018) as follows: 

a)  Daedalea group (Brunneoporus Audet, Daedalea Pers., Neoantrodia Audet, 

Niveoporofomes B. K. Cui, M. L. Han et Y. C. Dai) 

b)  Fomitopsis group (Antrodiopsis Audet, Buglossoporus Kotl. et Pouzar, 

Cartilosoma Kotl. et Pouzar, Flavidoporia Audet, Fomitopsis P. Karst.) 

c)  Antrodia group (Antrodia P. Karst., Dentiporus Audet, Lentoporia Audet) 

d)  Amyloporia group (Amyloporia Singer, Resinoporia Audet, Rhodonia Niemelä) 
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e)  Postia group (Amylocystis Bondartsev et. Singer, Dacryobolus Fr., Oligoporus 

Bref.) 

f)  Ryvardenia group (Gilbertsonia Parmasto) 

g)  Phaeolaceae group (Laetiporus Murrill, Phaeolus (Pat.) Pat.) 

h)  Sparassidaceae/Crustoderma/Pycnoporellus clade (eg. Pycnoporellus Murrill) 

GENUS ANTRODIA P. KARSTEN 

 Antrodia was erected by Karsten (1879). Donk (1960) designated the type of 

the genus as Antrodia serpens (Fr.) P. Karst. In 1974, Donk transferred some species 

of Daedalea (A. albida (Fr.) Donk, A. heteromorpha (Fr.) Donk) to Antrodia. 

Bondartseva (1998) placed the genus in Corioleae, sub family Corioloideae of 

Polyporaceae, and this was later transferred to the family Poriaceae by (Zmitrovich 

2018). Antrodia includes brown rot polyporoid species having coriaceous to corky 

basidiomes, dimitic hyphal system and smooth, cylindrical to ellipsoid and 

inamyloid basidiospores (Ryvarden 1991; Park et al. 2014; Spirin et al. 2013a). 

Antrodia shows similarities with Antrodiella Ryvarden & Johans. and 

Diplomitoporus Domański, but has been separated by the type of wood decay (Park 

et al. 2014). The type species, Antrodia serpens has been considered in a separate 

complex named Antrodia heteromorpha species complex (currently Antrodia sensu 

stricto, Spirin et al. 2017) which is mainly characterized by persistent fruit bodies 

and large pores (Spirin et al. 2013). According to Spirin et al. (2013), taxonomic 

confusions existed in this complex mainly due to the erroneous usage of old species 

names of Antrodia in the earlier works especially by Fries (1815, 1818, 1821). 

Antrodia sensu lato was later segregated into three genera, Antrodia sensu stricto, 

Amyloporia Singer, and Fibroporia Parmasto (Rajchenberg 2011; Kim et al. 2001; 

Chiu 2007; Yu et al. 2010; Spirin et al. 2013; Spirin et al. 2013a).  

The presence of rhizomorphic margin, generative hyphae without thickened 

walls (in nature or culture), uninucleate, elliposoid, slightly thick walled 

basidiospores, and tetrapolar mating system with normal nuclear behavior 

characterize Fibroporia (David 1988; Parmasto 1968; Rajchenberg 2011). The 
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distinctivness of Fibroporia in Antrodia sensu lato also was supported in the 

molecular study by Park et al. (2014). Similarly, Amyloporia is distinguished by 

perennial basidiomata having a chalky consistency, generative hyphae with 

irregularly thickened walls, skeletal hyphae either enlarging in KOH, or becoming 

amyloid and heterocytic nuclear behavior (Rajchenberg 2011). The genus resolved 

as paraphyletic in Yu et al. (2010). According to Rajchenberg (2011), Antrodia 

sensu stricto consists of homothallic or bipolar species that produce generative 

hyphae with irregularly thickened walls, and uni to binucleate basidiospores. Based 

on Spirin et al. (2017), Antrodia serialis and related species that form Antrodia 

serialis group falls outside the Antrodia sensu stricto (represented by A. 

heteromorpha group). Cultural studies of some Antrodia species have been carried 

out by David & Dequatre (1985) and Lombard (1990).   

 Recent phylogenetic works treat Antrodia as a polyphyletic genus, usually 

clustered together with other brown rot genera like Fomitopsis P. Karst. and 

Daedalea Pers., (Kim et al. 2003; Yu et al. 2010; Rajchenberg et al. 2011; 

Bernicchia et al. 2012; Ortiz-Santana et al. 2013; Spirin et al. 2013, 2013a). Ortiz-

Santana et al. (2013), accepts Antrodia sensu stricto and Fibroporia, but according 

to their study, monophyly of Amyloporia was not confirmed. In their study, Antrodia 

species nested under distinct groups such as Antrodia sensu stricto clade, Antrodia 

serialis group, Antrodia malicola group, Antrodia pulvinascens clade with moderate 

to strong support. According to Spirin et al. (2013), Antrodia sensu stricto 

represents a small, distinct clade of brown rot polypores in the Antrodia clade of 

Polyporales recognized by Binder et al. (2005). Currently, the genus is accepted 

under Fomitopsidaceae (Justo et al. 2017; Zmitrovich 2018) and 48 species are 

recognized (Index Fungorum, accessed on 30 September 2020).  

` Based on the current concepts (Ryvarden & Johansen 1980; Ryvarden & 

Gilbertson 1993; Spirin et al. 2013; Audet 2017) the genus is mainly distinguished 

by annual to perennial, mostly resupinate to effused reflexed, hard to tough 

basidiomata that are more rarely pileate, white, cream to tan in colour, dimitic 

hyphal system, generative hyphae with clamp connections, skeletal hyphae with in 
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amyloid or with variable amyloid reaction, that are weakly to strongly 

metachromatic in cresyl blue, absence of cystidia and cylindrical, allantoid to oblong 

ellipsoid, hyaline, thinwalled, smooth basidiospores that are inamyloid in Melzer’s 

reagent. They occur mostly on conifers, and are less frequently on deciduous wood. 

Distribution 

 Antrodia species have a cosmopolitan distribution. AFRICA: Cameroon 

(Roberts & Ryvarden 2006), Ethiopia (Ryvarden 2019), Tanzania, Usambara 

(Ryvarden & Johansen 1980), NORTH AMERICA: Widespread in North America 

(Gilbertson & Ryvarden 1987), Canada (Lowe 1966; Vlasák et al. 2012), Dominic 

Republic (Lodge et al. 2001), Mexico (Lowe 1966; Valenzuela et al. 2008), United 

States of America (Bishop & McGrath 1978; Kout & Vlasák 2009; Spirin et al. 

2017). SOUTH AMERICA: Brazil (Meijer 2006; Drechsler-Santos et al. 2008; Reck 

& Silveira 2008; Leal & Gugliotta 2008; Baltazar & Gibertoni 2009; Motato-

Vásquez & Gugliota 2013; Kaipper-Figueiró et al. 2016). ASIA: China (Núñez & 

Ryvarden 2001; Dai & Niemelä 2002; Dai & Penttilä 2006; Cui et al. 2011a; Dai 

2012; Cui 2013; Chen & Wu 2017; Cui et al. 2019), Japan (Núñez & Ryvarden 

2001; Hattori 2005), Korea (Kim et al. 2009; Park et al. 2014), Malaysia (Yamashita 

et al. 2009; Lee et al. 2012), Taiwan (Chang & Chou 1998, 1999) Far East Russia 

(Núñez & Ryvarden 2001), Russia (Spirin 2007, Spirin et al. 2013a). AUSTRALIA: 

New Zealand (Buchanan & Ryvarden 2000). EUROPE: England (Henrici & 

Ryvarden 1997), Fennoscandia (Ryvarden & Gilbertson 1993), Italy (Bernicchia 

2001; Bernicchia & Ryvarden 2001; Bernicchia et al. 2007; Gorjón & Bernicchia 

2009), Finland (Renvall & Niemelä 1992, Spirin et al. 2013, 2013a), Norway 

(Renvall & Niemelä 1992), Siberia (Filippova & Zmitrovich 2013), Sweden 

(Renvall & Niemelä 1992). 

 Species of Antrodia such as A. albida (Fr.) Donk, A. gossypium (Speg.) Ryv., 

A. rhizomorpha (Bagchee) J.R. Sharma and A. xantha (Fr.) Ryvarden have been 

reported from India (Sharma 2000; Verma et al. 2008; Ranadive et al. 2011; Prasher 

& Lalita 2013; Ranadive 2013; Lyngdoh & Dkhar 2014). Antrodia albida has been 

reported from Kerala by Mohanan (2011). 
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GENUS DAEDALEA PERSOON  

 Daedalea was established by Persoon (1801), with Daedalea quercina (L.) 

Pers as the type species. However, the genus was validly published by Fries in 1821. 

The genus name was used for accommodating all species that possessed sinuous, 

labyrinthine or daedaleoid hymenophore (Han et al. 2015). Following this genus 

concept, many taxa with analogous hymenium were described or transferred to the 

genus (Lindner et al. 2011). Generative hyphae with irregularly thickened walls, and 

tramal cystidia forming a distinct catahymenium characterized Daedalea according 

to Rajchenberg (1986). Lenzites is closely related to Daedalea, but the former 

produces moderately ephemeral basidiocarps and hyaline skeletal hyphae (Ryvarden 

& Johansen 1980). Similarly, distinct catahymenium and thicker dissepiments 

separated Daedalea from morphologically similar trametoid genera like Cerrena, 

Lenzites and Trametes (Ryvarden & Gilbertson 1993). Based on the molecular 

phylogenetic studies (Hibbett & Donoghue 1995; Binder & Hibbett 2002; Hibbett & 

Binder 2002), nature of hymenium was given limited taxonomic significance in 

distinguishing taxa among Homobasidiomycetes (Lindner et al. 2011). As a result 

and because of the availability of more morphological and chemical characters, 

many species which were earlier placed in Daedalea were transferred to other 

genera (Singer 1944; Donk 1966; Ryvarden 1984; Binder et al. 2005; Binder et al. 

2013; Han et al. 2015). In most of the phylogenetic studies (Hibbett & Binder 2002; 

Kim et al. 2003; Binder et al. 2005; Rajchenberg 2011), the genus is positioned 

under the Antrodia clade of Polyporales. According to Binder et al. (2005), species 

with daedaleoid hymenium settled in the core polyporoid clade (Daedaleopsis). In 

the phylogentic study of Lindner et al. (2011), the type species of Daedalea settled 

in the Antrodia clade, close to other brown rot genera Fomitopsis and Piptoporus. 

This clade was recognized as Antrodia sensu stricto. Taxonomic identity of many 

Daedalea species remain unresolved (Lindner et al. 2011). Currently the genus is 

positioned under the family Fomitopsidaceae of Polyporales (Justo et al. 2017, 

Zmitrovich 2018). Index Fungorum database recognizes 115 species in Daedalea 

(Index Fungorum, accessed on 03 August 2020). 
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 Based on the concept forwarded by Ryvarden & Johansen (1980), Gilbertson 

& Ryvarden (1986), Núñez & Ryvarden (2001), Lindner et al. (2011), Li & Cui 

(2013), Ryvarden & Melo (2014), Lindner et al. (2011), species of Daedalea are 

described by the perennial, sessile and broadly attached basidiomata, smooth to 

velutinate pileus surface with concentric sulcations, poroid, sinuous labyrinthine or 

daedaleoid or lamellate hymenium, ochraceous hymenial surface, trimitic hyphal 

system, thin walled generative hyphae with clamp connections, tortuous, hyaline to 

light yellowish brown binding hyphae with short and stout branches, skeletal hyphae 

forming distinct catahymenium, presence or absence of cystidia, and oblong 

ellipsoid to cylindrical, hyaline, thin walled basidiospores. Some tropical species 

produce chlamydospores. Daedalea species occur on hardwoods, causing brown rot. 

Economic importance 

The presence of a compound named quercinol in D. quercina provides the 

fungus antioxidant and anti inflammatory properties (Gebhardt et al. 2007; Bal et al. 

2017). This species is also known for their in vitro cytotoxic and 

immunomodulatory activities (Doskocil et al. 2016). Antioxidant property is also 

reported in D. dickinsii Yasuda (Lee et al. 2013; Mao et al. 2013) and D. dochmia 

(Berk. & Broome) T. Hatt. (Ravikumar et al. 2016). Because of the presence of 

laccase enzyme, both D. dickinsii and D. quercina play a major role in 

biodegradation processes, and decolourization of various harmful dyes and pigments 

(Baldrian 2004; Rizqi & Purnomo 2017; Purnomo et al. 2019).  

Distribution  

 Daedalea is a cosmopolitan genus. AFRICA: Kenya (Ryvarden & Johansen 

1980). NORTH AMERICA: United States of America (Bishop & McGrath 1978; 

Lindner et al. 2011). SOUTH AMERICA: Argentina (Robledo & Rajchenberg 

2007), Brazil (Drechsler-Santos et al. 2012; Santos et al. 2018) ASIA: China (Dai et 

al. 2011; Dai 2012; Li & Cui 2013; Han et al. 2015; Zhou et al. 2016), Israel (Ţura 

et al. 2010), Japan (Hattori 2005), Malaysia (Lee et al. 2012; Bolhassan et al. 2012), 

Sri Lanka (Berkeley & Broome 1873). AUSTRALIA: South Australia (Berkeley 

1873). EUROPE: (Ryvarden & Gilbertson 1993), Italy (Bernicchia 2001).  
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From India, species such as Daedalea africana I. Johans. & Ryvarden, D. 

bosei Lloyd, D. dickinsii Yasuda, D. dochmia (Berk. & Broome) T. Hatt., D. 

hobsonii Berk., D. quercina (L.) Pers., D. roseola Lloyd and D. subsulcata Berk. & 

Broome have been recorded (Roy 1970; Bakshi 1971; Florence & Yesodharan 2000; 

Florence 2000; Sharma 2000; Verma et al. 2008; Mohanan 2011; Ranadive et al. 

2011; Rathod 2011; Prasher & Lalita 2013; Ranadive 2013). 

GENUS FOMITOPSIS P. KARSTEN 

Fomitopsis P. Karst. erected by Karsten (1881), with F. pinicola (Sw.) P. 

Karst. as the type species. The genus belongs to Fomitopsidaceae of Polyporales 

(Jülich 1981), and includes poroid, brown rot species having a dimitic hyphal system 

(Gilbertson & Ryvarden 1986; Núñez & Ryvarden 2001; Ryvarden & Melo 2014; 

Han et al. 2016). Earlier classifications by Bondartsev & Singer (Bondarzew & 

Singer 1941; Singer 1944; Bondartsev 1953) treated the genus under tribe Fomiteae, 

sub family Fomitoideae of Polyporaceae, while Bondartseva (1998) considered 

Fomitopsis under Poriaceae (Zmitrovich 2018). Species of Fomitopsis shows 

similarities with Daedalea Pers., Piptoporus P. Karst. and certain species of 

Antrodia P. Karst (Han et al. 2016). Daedalea sensu stricto is distinguished from 

Fomitopsis sensu stricto in having irregularly poroid to labyrinthine/daedaleoid or 

sometimes lamellate to hydnoid hymenium and catahymenium made of skeletal 

hyphae penetrating into the hymenia. Fomitopsis species grow on both angiosperm 

and gymnosperm wood, whereas species of Daedalea occur only on angiosperm 

wood (Ryvarden & Johansen 1980; Gilbertson & Ryvarden 1986; Núñez & 

Ryvarden 2001; Ryvarden & Melo 2014). Fomitopsis rosea (Alb. & Schwein.) P. 

Karst and F. cajanderi (P. Karst.) Kotl. & Pouzar showed high similarity with 

species of Daedalea sensu stricto (Nobles 1971; Donk 1974). This was treated as a 

complex “Fomitopsis rosea complex” and its taxonomy has been studied in detail by 

Carranza-Morse & Gilbertson (1986).  

According to the phylogenetic study carried out by Kim et al. (2005), the 

genus Fomitopsis proved to be heterogenous, and three sub groups, Fomitopsis core 

group, F. rosea group and F. cajanderi group are recognized. Of these, Fomitopsis 
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core group included P. betulinus (Bull.) P. Karst. and Daedalea quercina (L.) Pers., 

F. rosea group, and F. cajanderi group included some Antrodia species. In the 

phylogenetic study by Han et al. (2016), Daedalea sensu stricto formed a clade 

distant from Fomitopsis sensu stricto. Based on morphological similarities as well as 

with the support of molecular data, Han et al. (2016) treated Piptoporus as a 

synonym of Fomitopsis. The study (Han et al. 2016) supported the placement of P. 

betulina (type species of Piptoporus) in Fomitopsis sensu stricto, which was also in 

accordance with the previous studies (Hibbett & Binder 2002; Binder et al. 2005; 

Garcia-Sandoval et al. 2011; Ortiz-Santana et al. 2013). According to the Han et al. 

(2016), Fomitopsis sensu lato was split into six genera, such as Fragifomes B.K. 

Cui, M.L. Han & Y.C. Dai, Niveoporofomes B.K. Cui, M.L. Han & Y.C. Dai, 

Rhodofomitopsis B.K. Cui, M.L. Han & Y.C. Dai, Rubellofomes B.K. Cui, M.L. 

Han & Y.C. Dai, Ungulidaedalea B.K. Cui, M.L. Han & Y.C. Dai and Piptoporellus 

B.K. Cui, M.L. Han & Y.C. Dai based on morphological and molecular evidence. 

Currently, Fomitopsis sensu stricto belongs to Antrodia clade of Polyporales (Binder 

et al. 2005; Rajchenberg 2011; Binder et al. 2013; Han et al. 2014; Han et al. 2016). 

At present, 31 species are recognized in the genus (Index Fungorum, accessed on 30 

September 2020). 

Based on the current concepts (Núñez & Ryvarden 2001; Ryvarden & Melo 

2014; Han & Cui 2015), Fomitopsis is distinguished by often perennial, or annual, 

sessile, effused reflexed to pileate basidiomata that are tough, hymenophore mostly 

with small regular pores, white to tan or pink coloured pore surface, dimitic to 

trimitic hyphal system, generative hyphae with clamp connections, mostly without 

cystidia, often with thin walled cystidioles, and subglobose to cylindrical, hyaline, 

thin to thick walled, smooth basidiospores that are inamyloid in Melzer’s reagent. 

Members produce brown rot on both angiosperm and gymnosperm wood.  

Economic importance 

Species of Fomitopsis possess potential anti inflammatory, anti oxidant, anti 

toxic, and anti tumour effects (Choi et al. 2007; Onar et al. 2016; Gao et al. 2017; 

Gaylan et al. 2018; Ravikumar et al. 2016; Sułkowska‑Ziaja et al. 2018). Fruit 
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bodies of F. pinicola are dried and applied on wounds to stop bleeding (Rogers 

2012). Some Fomitopsis species are used for decolourizing synthetic dyes (Freitag 

& Morrell 2011; Machado et al. 2005; Buthelezi et al. 2012; Sharma et al. 2013a; 

Hartikainen et al. 2015; Adebajo et al. 2017). 

Distribution 

Fomitopsis has a cosmopolitan distribution. AFRICA: East Africa (Ryvarden 

& Johansen 1980). NORTH AMERICA: United States of America (Bishop & 

McGrath 1978; Gilbertson & Ryvarden 1986; Lindner et al. 2006; Brazee et al. 

2012). SOUTH AMERICA: Argentina (Rajchenberg 1995), Brazil (Gibertoni et al. 

2004, 2007; Gugliotta et al. 2014; Gomes-Silva et al. 2015), Chile (Sandoval & 

Rajchenberg 2011). ASIA: China (Núñez & Ryvarden 2001; Dai et al. 2011; Dai 

2012; Zhou & Wei 2012; Li et al. 2013; Han et al. 2014; Han & Cui 2015; Han et 

al. 2016), Japan (Núñez & Ryvarden 2001; Hattori 2005; Hattori 2003; Hattori & 

Sotome 2013), Korea (Kim et al. 2007), Thailand, Nepal (Ryvarden & Gilbertson 

1993), West Siberia (Filippova & Zmitrovich 2013). AUSTRALIA (Carranza-Morse 

& Gilbertson 1986; Wright & Deschamps 1975): New Zealand (Cunningham 1948). 

EUROPE: Italy (Bernicchia et al. 2007; Bernicchia & Gorjόn 2010; Ryvarden & 

Melo 2014), North Cape (Ryvarden & Gilbertson 1993).  

Species of Fomitopsis such as F. palustris (Berk. & M.A. Curtis) Gilb. & 

Ryvarden, F. officinalis (Vill.) Bondartsev & Singer, F. pinicola (Sw.) P. Karst., F. 

rubida (Berk.) A. Roy & A.B.De have been reported from India (Bakshi 1971; Bose 

1946, 1937; Roy 1969; Rangaswami et al. 1970; Florence & Yesodharan 2000; 

Leelavathy & Ganesh 2000; Mohanan 2011; Prasher & Lalita 2013; Ranadive 2013; 

Lyngdoh & Dkhar 2014). 

GENUS NEOANTRODIA AUDET   

 Neoantrodia is a genus recently erected by Audet (2017), with Neoantrodia 

serialis (Fr.) as the type species. The genus was introduced to represent the Antrodia 

serialis group (A. serialis (Fr.) Donk, A. serialiformis Kout & Vlasák, A. leucaena 

Y.C. Dai & Niemelä, A. infirma Renvall & Niemelä, A. primaeva Renvall & 



 57 

Niemelä and A. variiformis (Peck) Donk), that formed a separate clade among 

Antrodia sensu lato (Ortiz-Santana et al. 2013; Spirin et al. 2013). In the 

phylogenetic study conducted by Han et al. (2016) and Spirin et al. (2017), A. 

serialis group formed a lineage distinct from the Antrodia sensu stricto clade 

(represented by A. heteromorpha group). The genus Neoantrodia accommodated all 

the species belonging to this group and some related Antrodia species. Currently, the 

genus holds 13 species (Index Fungorum, accessed on 30 September 2020).   

According to Audet (2017), Neoantrodia is distinguished from Antrodia 

sensu stricto by non metachromatic reaction of hyphae, smaller, long living 

pedunculate basidia, often with cystidioles having encrustations at its apex, and 

uninucleated basidiospores. The species occur both on angiosperm and gymnosperm 

wood, causing brown rot.  

Distribution 

 The genus has a wide distribution. AFRICA: Kenya, Nigeria (Ryvarden & 

Johansen 1980. NORTH AMERICA (Zhou et al. 2016), United States of America 

(Lowe 1966; Bishop & McGrath 1978, Brazee et al. 2012). SOUTH AMERICA: 

Argentina (Robledo & Rajchenberg 2007). ASIA: China (Dai 2012; Núñez & 

Ryvarden 2001), Japan, Korea (Núñez & Ryvarden 2001), Malaysia (Urbizu et al. 

2014), West Siberia (Filippova & Zmitrovich 2013). EUROPE (Ryvarden & 

Gilbertson 1993), Italy (Bernicchia 2001). 

Neoantrodia serialis has been reported from India (Bakshi et al. 1970; 

Bakshi 1971; Mohanan 2011; Ranadive 2013; Prasher & Lalita 2013). 

GENUS PILATOPORUS KOTLABA & POUZAR  

Pilatoporus was described by Koltlaba and Pouzar in 1990, with F. palustris 

(Berk. & M.A. Curtis) Kotl. & Pouzar as the type species. The genus was erected for 

accommodating some Fomitopsis species that produced thin walled basidiospores, in 

contrast to the thick walled spores of the type species of Fomitopsis (Kotlaba & 

Pouzar 1990). According to Kotlaba & Pouzar (1990), closely related Laricifomes 

Kotl. & Pouzar differs from Pilatoporus in having typically inflated skeletal hyphae.  
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Based on Kotlaba & Pouzar (1990), the genus is characterized by annual, 

sessile to dimidiate, tough to hard basidiomata, fibrous or rough pileus surface, 

poroid hymenium with round pores, white context, trimitic hyphal system with 

clamped generative hyphae, absence of cystidia, and cylindrical, hyaline, thin 

walled, smooth basidiospores that are inamyloid and acyanophilous. 

However, recent phylogenetic studies do not treat Pilatoporus as an 

independent genus (Kim et al. 2005, 2007; Han et al. 2016), since the type species 

of Pilatoporus settled under Fomitopsis sensu stricto. At present, genera Pilatoporus 

and Laricifomes have been synonymised under Fomitopsis (Index Fungorum, 

accessed on 30 September 2020). However, currently, six species are listed under 

Pilatoporus, according to Index Fungorum database (accessed on 30 September 

2020).  

Distribution 

Pilatoporus species have been recorded from different parts of the world. 

AFRICA: North Africa (Kotlába & Pouzar 1993). NORTH AMERICA (Lowe 1975; 

Overholts 1941; Gilbertson & Ryvarden 1986). ASIA: China (Li et al. 2013), 

Philippines (Berkeley 1877), Thailand (Rungjindamai et al. 2008). AUSTRALIA: 

New Zealand (Hooker 1855; Cunningham 1965). EUROPE: France (Welti et al. 

2012). 

Pilatoporus ostreiformis (Berk.) Zmitr. has been reported from India by 

Florence & Yesodharan (2000), Ranadive (2013) (as Polyporus ostreiformis Berk.). 

GENUS RHODOFOMITOPSIS B.K. CUI, M.L. HAN & Y.C. DAI 

Rhodofomitopsis B.K. Cui, M.L. Han & Y.C. Dai is a genus recently 

established by Cui, Han and Dai (Han et al. 2016), with R. feei (Fr.) as the type 

species. The genus differs from Fomitopisis sensu stricto in having hymenophore 

with circular to angular, labyrinthiform, daedaleoid to sinuous daedaleoid pores, 

pink, viole or pinkish brown pore surface and context, and by the  absence of 

cystidia and cystidioles (Han et al. 2016; Soares et al. 2017). Molecular 

phylogenetic studies by Kim et al. (2001, 2003) and Li et al. (2013) also had 
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previously supported the placement of species belonging to this genus as distinct 

from Fomitopsis sensu stricto. The latest classifications (Justo et al. 2017; 

Zmitrovich 2018) also accept Rhodofomitopsis a distinct genus from Fomitopsis. At 

present, Rhodofomitopsis consists of five species, Rhodofomitopsis africana 

(Mossebo & Ryvarden) B.K. Cui, M.L. Han & Y.C. Dai, R. cupreorosea (Berk.) 

B.K. Cui, M.L. Han & Y.C. Dai, R. feei (Fr.) B.K. Cui, M.L. Han & Y.C. Dai, R. 

lilacinogilva (Berk.) B.K. Cui, M.L. Han & Y.C. Dai and R. roseomagna Nogueira-

Melo, A.M.S. Soares & Gibertoni (Index Fungorum, accessed on 30 September 

2020).  

According to Han et al. (2016), members belonging to the genus are mainly 

characterized by annual to perennial, often sessile, leathery to woody hard 

basidiocarps, velutinate to glabrous pileus with straw, tan, brownish pink, rosy 

brown to blackish brown colours, mostly sulcate, poroid to weakly labyrinthiform, 

sub daedaleoid to sinuous daedaleoid hymenium that are rose, lilac, violaceous, 

pinkish-brown or dirty brown in colour, rose to pinkish brown context, dimitic 

hyphal system with clamped generative hyphae, absence of cystidia or cystidioles, 

and cylindrical to ellipsoid or navicular, hyaline, thin walled, smooth, basidiospores 

that are acyanophilous and negative in Melzer’s reagent. Species occur on 

angiosperm wood and cause a brown rot. 

Economic importance 

Rhodofomitopsis feei can be considered as a potential medicinal mushroom 

since they shows anti bacterial, anti fungal, antioxidant and enzymatic activities 

(Rashid 2010; Nidadavolu et al. 2013; Nidadavolu & Charya 2017). Polyscaccharide 

present in Rhodofomitopsis feei is capable of decolourizing synthetic dyes 

(Nidadavolu et al. 2013). 

Distribution 

 Rhodofomitopsis species have widespread distribution. AFRICA: Cameroon 

(Mossebo & Ryvarden 1997), East Africa (Ryvarden & Johansen 1980), NORTH 

AMERICA (Gilbertson & Ryvarden 1986; Zhou et al. 2016), Cuba (Carranza-Morse 



 60 

& Gilbertson 1986). SOUTH AMERICA: Argentinean Yunags (Robledo & 

Rajchenberg 2007), Brazil (Drechsler-Santos et al. 2008; Salvador-Montoya et al. 

2012; Soares et al. 2017). ASIA: China (Núñez & Ryvarden 2001, Dai et al. 2011; 

Dai 2012; Lee et al. 2012; Han et al. 2016), Japan (Núñez & Ryvarden 2001), 

Malay Peninsula (Corner 1989), Malaysia (Yamashita et al. 2009), Thailand 

(Carranza-Morse & Gilbertson 1986), Vietnam (Núñez & Ryvarden 2001). 

AUSTRALIA (Carranza-Morse & Gilbertson 1986). EUROPE: Finland (Ryvarden 

& Gilbertson 1993; Ryvarden & Melo 2014), Italy (Bernicchia 2005), Norway 

(Ryvarden & Gilbertson 1993).  

Rhodofomitopsis feei (Fr.) B.K. Cui, M.L. Han & Y.C. Dai has been reported 

from India by Bose (1937), Bakshi (1971), Leelavathy & Ganesh (2000), Florence 

(2004), Mohanan (2011), Nagadesi & Arya (2012), Nagadesi et al. (2014), 

Nidadavolu et al. (2013), Ranadive et al. (2013), Krishna et al. (2015). 

GENUS RUBELLOFOMES B.K. CUI, M.L. HAN & Y.C. DAI 

Rubellofomes B.K. Cui, M.L. Han & Y.C. Dai is a genus recently erected by 

Cui, Han & Dai (2016) for accommodating two polypore species which were 

previously included in the genus Fomitopsis P. Karst.  The distinguishing feature of 

this genus (from Fomitopsis sensu stricto), is the purple pink to light pinkish brown 

context. Fomitopsis sensu stricto always produced white to greyish or straw 

coloured context (Han et al. 2016). According to the phylogenetic study conducted 

by Han et al. (2016), species such as F. cystidiata and F. minutispora, together 

formed a moderately supported lineage, which was distinct from Fomitopsis sensu 

sricto. Genus Rubellofomes was raised to accommodate these two species. Species 

of Antrodia serialis group and Niveoporofomes B.K. Cui, M.L. Han & Y.C. Dai are 

related to Rubellofomes (Han et al. 2016). The closely related Niveoporofomes is 

distinguished by white to light ochraceous pileal surface and context, and broadly 

ellipsoid to ovoid basidiospores. Rubellofomes produces orange brown to dark 

brown pileal surface, purple pink to light pinkish brown context and cylindrical to 

ellipsoid basidiospores. Members of Antrodia serialis group generally produces 

resupinate to effused reflexed basidiomata, white to brown colored context, and 
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mostly grows on gymnosperm wood (Núñez & Ryvarden 2001; Ryvarden & Melo 

2014). Rubellofomes species never grow on gymnosperm wood. Ungulidaedalea 

B.K. Cui, M.L. Han & Y.C. Dai is also similar to Rubellofomes, however, 

Unguidaedalea produces ungulate, fragile fruit bodies and highly septate skeletal 

hyphae, characters which are absent in the latter. The genus has been currently 

accepted under Fomitopsodaceae of Polyporales (Zmitrovich 2018). To date, the 

genus Rubellofomes contains only two species, R. cystidiatus and R. minutisporus 

(Index Fungorum, accessed on 30 September 2020).  

The genus is characterised by annual to perennial, resupinate to pileate fruit 

bodies, orange brown to dark brown, glabrous, often concentrically strongly zonate 

and sulcate pileus, purple pink to light pinkish brown context, poroid, white to 

cream or purple pink hymenophore that turn straw yellow to cinnamon brown on 

drying, dimitic hyphal system with clamped generative hyphae, colourless to pale 

brown skeletal hyphae, presence or absence of cystidia and cylindrical to ellipsoid, 

hyaline, thin walled, inamyloid basidiospores. Species cause brown rot on 

angiosperm wood (Han et al. 2014, 2016) 

Economic importance 

Being a brown rot fungi, Rubellofomes is capable of causing considerable 

harm to living trees (Rajchenberg 1995, 2006; Sandoval & Rajchenberg 2011). So 

far there are no reports on any kind of medicinal importance or other commercial 

applications of the genus. 

Distribution 

So far, Rubellofomes species have only been reported from China and South 

America (Sandoval & Rajchenberg 2011; Han et al. 2014). 

2.1.4.1.3. Gelatoporiaceae Miettinen, Justo & Hibbett 

Gelatoporiaceae is a family recently established by Justo et al. (2017), for 

representing the “Cinereomyces clade” which was introduced by Miettinen & 

Rajchenberg (2012), for accommodating those white rot species, whose position 
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under Polyporales were uncertain. The study by Binder et al. (2013) also recognized 

this as a clade, distinct from Polyporaceae. Gelatoporia Niemelä is accepted as the 

type of the family (Justo et al. 2017). 

Gelatoporiaceae is characterized by resupinate basidiomata, poroid 

hymenium, monomitc to rarely dimitic hyphal system, hyphae with clamp 

connections, absence of cystidia, sometimes with characteristic cystidioles and, 

cylindrical to allantoid, hyaline, thin walled or slightly thick walled basidiospores. 

The group exhibits heterothallic, bipolar or tetrapolar mating system and 

astatocoenocytic nuclear behavior. 

Justo et al. (2017) accepts four genera under the family. They are 

Cinereomyces Jülich, Gelatoporia Niemelä, Obba Miettinen & Rajchenb. and 

Sebipora Miettinen. In addition to these, Zmitrovich (2018) included the genera 

Auriporia Ryvarden, Cinereomycetella Zmitr. and Mycoleptodonoides Nikol. under 

Gelatoporiaceae. However, Cinereomycetella is currently positioned under the 

family Polyporaceae, and family level of Auriporia and Mycoleptodonoides are 

uncertain (Index Fungorum, accessed on 04 August 2020). 

GENUS SEBIPORA MIETTINEN 

Genus Sebipora was established recently by Miettinan (Miettinan & 

Rajchenberg 2012), with S. aquosa Miettinen as the type species. Major 

characteristics of the genus are annual, mostly watery, resupinate to pileate 

basidiomata, with a rubber like consistency, glabrous, azonate pileus that are white 

in colour when fresh and cream, grey to brownish when dry, poroid hymenium with 

round to angular pores, white, homogenous context, monomitic hyphal system with 

clamped generative hyphae, either encrusted or not and cylindrical, slightly bent, 

hyaline, thin walled basidiospores that are usually guttulate and inamyloid in 

Melzer’s reagent (Miettinan & Rajchenberg 2012). The genus is closely related with 

T. chioneus, the type of the genus Tyromyces sensu stricto (T. (Fr.) P. Karst.) by 

having infrequently enrusted hyphae that are metachromatic in cresyl blue, 

inamyloid in Melzer’s reagent and cylindrical, guttulate basidiospores. However, the 

former produces a dimitic hyphal system in mature fruitbodies and their contextual 



 63 

hyphae possess thick walled, finger like projections, characters that are absent in 

Sebipora.  

Phylogenetically, Sebipora belongs to the Cinereomyces clade of 

Polyporales. Currently, the genus consists of single species, S. aquosa (Index 

Fungorum, accessed on 30 September 2020). 

 Distribution 

 Sebipora has been described from Indonesia, New Guinea and China 

(Miettinen & Rajchenberg 2012; Glen et al. 2014; Zhao et al. 2017). 

2.1.4.1.4. Incrustoporiaceae Jülich 

The family consists of annual, wood inhabiting, polyporoid species with 

white context. They are mainly characterized dimitic, more rarely monomitic hyphal 

system, clamped generative hyphae, deliquescent skeletal hyphae and pseudoskeletal 

hyphae, absent of cystidia, but sometimes generative hyphae at pore tubes with thorn 

like encrustation, and cylindrical to allantoid, thinwalled, smooth, inamyloid 

basidiospores. Members of the group cause white rot on wood (Justo et al. 2017; 

Zmitrovich 2018). The group consists of genera such as Gloeoporellus Zmitr., 

Incrustoporia Domański, Piloporia Niemelä, Skeletocutis Kotl. & Pouzar, 

Tyromyces P. Karst. 

GENUS TYROMYCES P. KARTSEN 

Tyromyces was erected by Karsten in 1881. Murrill (1903) considered 

Polyporus chioneus Fr. as the lectotype of the genus. Bondartseva (1998) treated the 

genus under the sub family Tyromycetoideae of family Poriaceae. Later, Tyromyces 

was placed in the family Corioloaceae, and included pileate, short lived, brightly 

coloured basidiocarps, having white context and monomitic hyphal system with 

clamped generative hyphae (Yao et al. 1999; Spirin 2001). The genus was accepted 

by many workers (Donk 1960, 1974; Cunningham 1965, Domanski et al. 1967, 

Pegler 1973, 1973a; Ryvarden & Johansen 1980). The type of Tyromyces was a 

white rot causing species, whereas, most of the other species earlier placed under the 
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genus (sensu lato) caused brown rot on the host. Based on the view of Gilbertson 

(1980, 1981), type of the wood decay had a significant taxonomic value in species 

delimitation of all fungi, Tyromyces sensu lato was split into different genera (Yao 

et al. 1999). As a result, Tyromyces sensu stricto contained only white rot species 

and the rest of the brown rot species were transferred to Postia, Oligoporus or 

Spongiporus. According to Teston (1953), generative hyphae of most Tyromyces 

species showed metachromatic reaction in cresyl blue. Genus Ceriporiopsis 

Domański is closely related to Tyromyces in having similar morphological 

characters, and was separated mainly based on the resupinate nature of basidioarps 

of the former (Ryvarden & Gilbertson 1994). 

Based on the molecular phylogenetic study of Yao et al. (1999), Tyromyces 

sensu lato was found as an artificial genus consisting of many distantly related 

species. In the phylogenetic study of Binder et al. (2013), species in the Tyromyces 

clade were intermixed among species in the Phlebioid clade (white rot members) 

and Antrodia clade (brown rot members). Currently, Tyromyces is positioned under 

family Incrustoporiaceae in the Index Fungorum database, with 143 species (Index 

Fungorum, accessed on 29 July 2020).  

Based on the current concept (Ryvarden & Johansen 1980; Ryvarden & 

Gilbertson 1994; Núñez & Ryvarden 2001; Spirin 2001), Tyromyces is characterized 

by annual, resupinate to pileate short lived basidiomata, which are usually sappy 

when fresh, shrinking when dry, tomentose to smooth, often white or brightly 

coloured pileus, white to light brown context that are soft in consistency when fresh, 

hard on drying, round to angular pores, monomitic to dimitic hyphal system, 

clamped generative hyphae, sometimes with few binding hyphae, presence or 

absence of cystidia and allantoid, cylindrical to ellipsoid, hyaline, smooth, 

basidiospores that are thin walled, and inamyloid to weakly amyloid in Melzer’s 

reagent. Some species posseses gloeopherous hyphae. Members cause white rot on 

wood. 
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Economic importance 

A sesquiterpene isolated from T. chioneus posseses anti HIV activity (Liu et 

al. 2007; Pathania & Chander 2018). Cytotoxicity and antimicrobial activity have 

been reported from the secondary metabolites of Tyromyces leucomallus Murrill 

(Ziegenbein et al. 2006). 

Distribution 

Tyromyces species have a cosmopolitan distribution. AFRICA (Ryvarden & 

Johansen 1980), Cameroon (Robertz & Ryvarden 2006). NORTH AMERICA 

(Gilbertson & Ryvarden 1987). SOUTH AMERICA: Brazil (Drechsler-Santos et al. 

2008; Westalphen et al. 2010a; Westphalen & Silveira 2013), Guyana (Aime et al. 

2003). ASIA: China, Far East Russia, Japan, North Thailand (Núñez & Ryvarden 

2001; Dai et al. 2011; Dai 2012), Malaysia (Lee et al. 2012), Singapore (Corner 

1992). AUSTRALIA (Ryvarden et al. 2006). EUROPE: Italy (Bernicchia 1991; 

2005). 

Tyromyces chioneus (Fr.) P. Karst., T. lacteus (Fr.) Murrill and T. 

leucospongius (Cooke & Harkn.) Bondartsev & Singer have been reported from 

India (Ranadive 2013; Pathian & Chander 2018).  

2.1.4.1.5. Irpicaceae Spirin & Zmitr. 

Irpicaceae was established by Spirin & Zmitrovich (in Spirin 2003), with 

Irpex Fr. as the type genus. The family consists of both corticioid and polyporoid 

species, characterized by monomitic to rarely dimitic hyphal system, mostly without 

clamp connections, often without cystidia, and ellipsoid to cylindrical, hyaline, 

smooth, thin walled basidiospores. The family consists of 12 genera, Byssomerulius 

Parmasto, Ceriporia Donk, Cytidiella Pouzar, Efibula Sheng H. Wu, Emmia Zmitr., 

Spirin & Malysheva, Flavodon Ryvarden, Gloeoporus Mont., Hydnopolyporus D.A. 

Reid, Irpex Fr., Leptoporus Quél, Meruliopsis Bondartseva, and Trametopsis 

Tomšovský. 
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In the phylogenetic study of Justo et al. (2017), Irpicaceae formed a distinct 

lineage in Polyporales.  

GENUS FLAVODON RYVARDEN 

Flavodon was established by Ryvarden in 1973, with Flavodon flavus 

(Klotzsch) Ryvarden (=Irpex flavus Klotzsch), as the type species. Flavodon was 

separated from Irpex Fr. by the yellowish colour of the fruit bodies, and the reddish 

to brownish colour change in KOH (Maas Geesteranus 1967; Ryvarden & Johansen 

1980). The genus was characterized by resupinate to pileate basidiomata, poroid 

hymenium in effused forms which becomes hydnoid with age, dimitic hyphal 

system and slightly ellipsoid, hyaline basidiospores (Maas Geesteranus 1967). 

Corner (1987) transferred a monomitic species, Polyporus cervinogilvus Jungh. to 

Flavodon, and proposed the name “Flavodon cervinogilvus” (Jungh.) Corner. 

However, the latter name was invalidated because, the basionym of the same was 

not referred (Kirk et al. 2008; Simmons et al. 2016). Ryvarden & Johansen (1980) 

considered Flavodon as a tropical complement of the temperate boreal genus Irpex 

sensu stricto. The genus consisted of only a single species F. flavus until the recent 

publication of another species Flavodon ambrosius D.R. Simmons, You Li, C.C. 

Bateman & Hulcr, a mycosymbiont of Ambrosia beetles that produced arthroconidia 

(Li et al. 2015a; Simmons et al. 2016). In the opinion of Simmons et al. (2016), 

another arthroconidia producing species Emmia latemarginata (Durieu & Mont.) 

Zmitr., Spirin & Malysheva that formed a monophyletic clade with F. flavus 

(Zmitrovich & Malysheva 2014) could also be transferred to the genus Flavodon. In 

the phylogenetic analysis of Polyporales using ribosomal and protein coding DNA, 

Flavodon flavus settled in a lineage with Irpex lacteus Fr. (Miettinen et al. 2012). 

Currently, the genus contains only two species, such as F. flavus and F. ambrosius 

(Index Fungorum, accessed on 01 October 2020).  

Major features of the genus are annual, resupinate to pileate basidiomata that 

turns reddish to brown in KOH, adpressed tomentose pileus, yellowish to 

ochraceous grey coloured pileus surface, poroid to hydnoid or irpicoid hymenium, 

bright sulphurous yellow context, dimitic hyphal system with simple septate 
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generative hyphae, presence of smooth or encrusted cystidia arising from the ends of 

skeletal hyphae and broadly ellipsoid, smooth, hyaline and inamyloid basidiospores. 

Members grow on deciduous wood. The genus cause white rot on wood (Ryvarden 

& Johansen 1980; Simmons et al. 2016).  

Economic importance 

Based on the study by Fernando et al. (2016), F. flavus possesses strong 

antioxidant activity against radical mediated toxicity. According to Fernando et al. 

(2016), polyphenolic metabolites present in F. flavus has potential free radical 

scavenging effect. Presence of compounds such as flavodonfuran with tremulinolide 

in F. flavus provides the fungus antibacterial and antifungal activities against 

Staphylococcus aureus and Cryptococcus neoformans respectively (Klaiklay et al. 

2013). Lignolytic and lignocellulosic enzymes isolated from F. flavus are used in the 

degradation of aromatic pollutants and decolorization of synthetic dyes (Padhiar et 

al. 2010; Mtui & Nakamura 2008; Raghukumar 2000). Flavodon flavus from marine 

habitat is reported to be effective in decolorizing brown colored pigments from the 

effluents of molasses based alcohol distilleries and remove their toxicity 

(Raghukumar & Rivonkar 2001; Raghukumar et al. 2004). Dye industry also uses 

this species for the extraction of yellow pigments. 

(http://indiasendangered.com/researchers-find-thousands-of-fungi-species-

insinghadforests/).  

Distribution 

Flavadon has a tropical to subtropical distribution. AFRICA: Tropical Africa 

to south Africa (Ryvarden & Johansen 1980), Tanzania (Mtui & Nakamura 2008). 

NORTH AMERICA (Klotzsch 1833), Florida (Simmons et al. 2016). ASIA: China 

(Dai et al. 2011; Dai 2012), Pakistan, Philippines (Ryvarden & Johansen 1982), 

Thailand (Choeyklin et al. 2009), Malaysia (Corner 1987; Lee et al. 2012): 

EUROPE: Italy (Bernicchia 2005). AUSTRALIA: Ryvarden & Johansen (1980), 

New Zealand (Cunningham 1965). 

http://indiasendangered.com/researchers-find-thousands-of-fungi-species-in
http://indiasendangered.com/researchers-find-thousands-of-fungi-species-in
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Flavodon flavus has been reported from India by Bakshi (1971), Roy (1981), 

Sankaran & Florence (1995), Florence & Yesodharan (1997, 2000), Florence 

(2000), Verma et al. (2008), Ranadive (2013), Raghukumar et al. (1999), Sharma 

(2000), Ranadive et al. (2011), Prasher & Lalita (2013), Padhiar et al. (2010) and 

Saha et al. (2018). 

GENUS IRPEX FRIES 

The genus Irpex Fr., typified by Irpex lacteus Fr. was established by Fries 

(1825) for placing all basidiomycetes having a hydnoid hymenium with effused 

reflexed basidiome (Ryvarden & Gilbertson 1993). Bondartsev and Singer in their 

classifications on polyporaceous fungi (Bondarzew & Singer 1941; Singer 1944; 

Bondartsev 1953) placed the genus under tribe Oxyporeae, sub family Corioloideae 

of Polyporaceae (Zmitrovich 2018).  Parmasto (1968) treated this genus together 

with closely related Steccherinum Gray and Chaetoporus P. Karst. (currently 

synonymised under Junghuhnia Corda, Kirk et al. 2008) under sub family 

Steccherinoideae of family Steccherinaceae. Generic delimitation and taxonomy of 

Irpex and Steccherinum was studied in detail by Mass-Geesteranus (1974). In this 

work, Irpex was considered as a monotypic genus and many species were excluded. 

Ryvarden (1991) and Niemelä (2005) later included few species in the genus 

(Miettinen et al. 2007). However, more species were considered in the genus by 

different workers (Kotiranta & Saarenoksa 2002; Lim & Jung 2003; Miettinen et al. 

2007; Lee et al. 2008). Kotiranta & Saarenoksa (2002) placed a majority of 

Steccherinum species and Junghuhnia species in Irpex. According to Bernnichia & 

Gorjόn (2010), Irpex species produce fruitbodies often with irregularly irpicoid 

hymenium, whereas in species of Steccherinum, hymenium is distinctly dentate. 

Another feature that distinguishes Irpex and Steccherinum is the presence of 

clamped generative hyphae in most Steccherinum species, and its absence in the 

former (Ryvarden & Gilbertson 1993; Bernicchia & Gorjόn (2010).   

In the phylogenetic analysis by Larsson (2007), species of Irpex and 

Steccherinum were positioned under two different clades of Polyporaceae. 

According to Binder et al. (2005, 2013), Hibbett et al. (2014) and Justo et al. (2017), 

http://www.mycobank.org/BioloMICS.aspx?TableKey=14682616000000061&Rec=1240&Fields=All


 69 

Irpex belongs to the phlebioid clade of Polyporales. Phylogenetic study by Justo et 

al. (2017) placed Irpex in the family Irpicaceae. However, Kirk et al. (2008) and 

Zmitrovich (2018) treats this genus in a separate “Byssomerulius group” under the  

family Meruliaceae. Currently, Irpex holds 101 species (Index Fungorum, accessed 

on 30 September 2020). 

According to the current concept (Corner 1987; Ryvarden & Gilbertson 

1993; Núñez & Ryvarden 2001; Bernnicchia 2005; Bernnicchia & Gorjόn 2010), 

species of Irpex are characterized by annual, sessile, effused reflexed, or resupinate, 

poroid to hydnoid basidiomata, mostly with irpicoid hymenium, tomentose to 

hirsute, light coloured pileus, dimitic hyphal system with simple septate generative 

hyhae, presence of thick-walled, encrusted cystidia and smooth, cylindric, thin 

walled basidiospores. Members cause white rot on angiosperm wood, rarely found 

on conifers.  

Infrageneric classification 

Fries (1828) treated species of Irpex under two tribes, Tribe I. Apus and 

Tribe II. Resupinatus. The tribe Apus was characterized by sessile to dimidiate 

basidiocarps with definite margins, and hydnoid hymenium, with parallelly arranged 

spines, that are seldom sinuous. The Tribe Resupinatus consisted of resupinate 

basidiocarps with indefinite margin, and hymenium with reticulately arranged 

spines.  

Economic importance 

Irpex lacteus has been consumed as medicine for many years in China 

against inflammation, bacterial and fungal infections and urinary problems (Chen et 

al. 2018). Varoius kinds of terpinoids and biologically active metabolites have been 

extracted from I. lacteus (Silberborth et al. 2000; Chaudhary & Tripathy 2015; Chen 

et al. 2018; Tang et al. 2018). Another species, I. hydnoides Y.W. Lim & H.S. Jung 

also possesses cytotoxic effects (Bhimba et al. 2011). According to Hayashi et al. 

(1981), I. lacteus has the ability to produce nematocidal metabolites. Irpex lacteus 

has industrial applications in proteinase and cellulase production, lignin degradation 

http://www.mycobank.org/BioloMICS.aspx?TableKey=14682616000000061&Rec=1240&Fields=All
http://www.mycobank.org/BioloMICS.aspx?TableKey=14682616000000061&Rec=1240&Fields=All
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and decolourization of synthetic dyes of textile effluents (Kanda et al. 1978; Norris 

1980; Kobayashi et al. 1992; Capelari & Zadrazil 1997; Tanaka 1999; Novotný et 

al. 2000, 2001; Kasinath et al. 2003; Novotný et al. 2004; Shin 2004; Shin et al. 

2005; Tavčar et al. 2006; Casieri et al. 2008; Malachová et al. 2006; Choi et al. 

2013; Qin et al. 2014; Yang et al. 2016a). Irpex lacteus can increase sugar revival 

from wheat straw, which is a good substrate for worldwide ethanol production 

(Salvachúa et al. 2012) and also reported to increase saccharification of corn stover 

(Xu et al. 2010; Brethauer et al. 2017). This species is also used in bioremediation 

of water, soil and other organic pollutants (Leštan & Lamar 1996; Lee et al. 2009; 

Novotný et al. 2000, 2009). Since I. lacteus has the ability to produce white rot on 

wood, this species has been suggested for checking the quality of chemical and 

biological wood preservatives (Eberhardt et al. 1994; Nzokou et al. 2005; Yang et 

al. 2004a, 2007). I. lacteus is also known to cause pulmonary fungal infection in 

humans (Buzina et al. 2005). 

Distribution 

Species of Irpex has a cosmopolitan distribution (Ryvarden 1991). AFRICA. 

NORTH AMERICA (Overholts 1953; Gilbertson & Ryvarden 1986; Murrill 1905; 

Nakasone 1990; Zhou et al. 2016), Canada (Buzina et al. 2005), Mexico (Mass-

Geesteranus 1974), United States of America (Lindner et al. 2006, Brazee et al. 

2012). SOUTH AMERICA: Argentinean Yungas (Robledo & Rajchenberg 2007), 

Brazil (Rick 1959; Gibertoni et al. 2004; Westphalen & Silveira 2013). ASIA: China 

(Núñez & Ryvarden 2001; Dai et al. 2011; Dai 2012), Japan (Núñez & Ryvarden 

2001; Hattori 2005), Korea (Lim & Jung 2003; Kim et al. 2009), Malaysia (Lee et 

al. 2012), Sri Lanka (Petch 1909), Taiwan (Núñez & Ryvarden 2001), Thailand 

(Choeyklin et al. 2009). EUROPE: Austria (Buzina et al. 2005), Italy (Bernicchia 

2001; Bernnicchia 2005, Bernicchia & Gorjόn 2010), Finland (Ahti et al. 1968), 

Norway (Miettinen et al. 2007), Sweden (Ryvarden & Gilbertson 1993). 

Species such as Irpex canescens Fr., I. consors Berk., I. destruens Petch, I. 

lacteus (Fr.) Fr. and I. vellereus Berk. & Broome have been reported from India 
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(Bakshi 1971; Roy 1981; Sharma 2000; Florence 2004; Mohanan 2011; Prasher et 

al. 2012; Prasher & Lalitha 2013; Ranadive 2013; Lyngdoh & Dkhar 2014). 

2.1.4.1.6. Meripilaceae Jülich 

Family Meripilaceae was erected by Jülich in 1981 with Meripilus P. Karst. 

as the type species. The family is characterized by monomitic, rarely dimitic hyphal 

system, hyphae lacking clamp connections, mostly with presence of cystidia, and 

subglobose, hyaline, smooth, thin walled to slightly thick walled basidiospores. 

Members of the group cause white rot on host. Family Rigidoporaceae Murrill has 

been considered as a synonym of Meripilaceae. Meripilaceae holds two genera, 

Physisporinus P. Karst. and Rigidoporus Murrill (Justo et al. 2017). 

The family belongs to the residual polyporoid clade of Polyporales (Binder 

et al. 2013; Justo et al. 2017). 

GENUS RIGIDOPORUS MURRILL 

Genus Rigidoporus was erected by Murrill in 1905 under the family 

Polyporaceae with Rigidoporus micromegas (Mont.) Murrill as the type species. 

Bondartseva (1983) treated this genus under the family Caloporaceae, and 

Bondartseva (1998) placed the genus under Rigidoporaceae Jülich. According to 

Ryvarden (1991), presence of mammillate cystidioles is a major distinguishing 

feature of the genus. Genus Oxyporus (Bourdot & Galzin) Donk. is very close to 

Rigidoporus in many microscopic characters, but is separated by the presence of 

soft, white to cream basidiocarps, and absence of mammillate cystidioles 

(Westphalen & Silveira 2012). Physisporinus P. Karst. is also closely related to 

Rigidoporus, but the annual, thin and soft basidiomata, and absence of cystidia 

differentiate Physisporinus from the latter (Gilbertson & Ryvarden 1987;  Dai 1998;  

Niemelä 2005; Ryvarden & Melo 2014; Wu et al. 2017a). Similar genus 

Leucophellinus Bondartsev & Singer is distinguished from Rigidoporus by the 

presence of thick walled basidiospores.  
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Based on the phylogenetic studies carried out by Wagner & Fischer (2002), 

Larsson et al. (2006) and Miettinen et al. (2012), some species of Rigidoporus and 

Oxyporus clustered in the order Hymenochaetales, while majority of Rigidoporus 

species settled in the order Polyporales. According to the phylogenetic study of 

Rigidoporus and related genera conducted by Wu et al. (2017a), Rigidoporus is 

polyphyletic in origin. Wu et al. (2017a) treated Rigidoporus and Oxyporus as 

synonyms, because the type species of both the genera belonged to a single clade in 

Hymenochaetales, and therefore majority of Oxyporus species were transferred to 

Rigidoporus. Polyphyletic nature of the genus Rigidoporus has been confirmed by 

the latest phylogenetic study on Polyporales (Justo et al. 2017). Justo et al. (2017) 

treats R. lineatus (Pers.) Ryvarden and related species in the family Meripilaceae 

and R. vinctus (Berk.) Ryvarden and related taxa in the family Cerrenaceae under 

Polyporales. Currently 51 species are recognized in the genus (Index Fungorum, 

accessed on 01 October 2020). 

Based on the current concepts (Ryvarden & Johansen 1980; Gilbertson & 

Ryvarden 1987; Silveira & Guerrero 1989; Ryvarden 1991; Ryvarden & Gilbertson 

1994; Dai 1998; Nuñez & Ryvarden 2001; Cui et al. 2009; Westphalen & Silveira 

2012; Gomes-Silva et al. 2014), the genus Rigidoporus is distinguished by annual or 

perennial, resupinate to pileate basidiomata with reddish orange to pinkish or pale 

ochraceous colour, monomitic to pseudodimitic hyphal system, presence or absence 

of cystidia, or mammilliform cystidioles, and inamyloid, ellipsoid to globose 

basidiospores, which are hyaline and thin walled. They cause white rot on wood on 

angiosperm wood, sometimes parasitic, and exceptionally occur on coniferous 

wood.  

Economic importance 

 Rigidoporus ulmarius have been used as a medicinal mushroom in Asia 

(Cheng et al. 2009). This fungus is known for their edibility and medicinal value 

(Chao et al. 2011), including anti inflammatory properties (Cheng et al. 2009), and 

regulation of angiogenesis (Ganesan & Xu 2000; Chen et al. 2005a). Cheng et al. 

(2009) suggested the use of R. ulmarius as a potential food supplement as well as 
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medicine. Rigidoporus species also have industrial applications in the 

decolourization of synthetic dyes (Nicole et al. 1992; Cambria et al. 2008; Li et al. 

2009; Sudha et al. 2014; Cheng et al. 2016; Munir et al. 2017). Rigidoporus 

microporus (Sw.) Overeem is considered as a serious pathogen of Hevea brasiliensis 

Muell. Arg. (Peries 1969; Jayasinghe et al. 1995; Jayasuriya & Deacon 1995; 

Jayasuriya 1996; Jayasuriya & Deacon 1996; Jayasuriya et al. 1996, 1996a; 

Jayasuriya & Thennakoon 2007; Kaewchai & Soytong 2010; Fernando et al. 2012; 

Zaini & Halimoon 2013; Oghenekaro et al. 2014; Oghenekaro et al. 2015) and 

Artocarpus nobilis (Madushani et al. 2013) causing white rot. Rigidoporus 

populinus (Schumach.) Pouzar is also reported as a forest pathogen on angiosperm 

trees (Wu et al. 2017a). 

Distribution 

Species of Rigidoporus have a cosmopolitan distribution (Ryvarden 1991): 

AFRICA (Patouillard 1894; Ryvarden & Johansen 1980. NORTH AMERICA 

(Murrill 1905; Gilbertson & Ryvarden 1986; Gilbertson & Ryvarden 1987), Jamaica 

(Swartz 1788). SOUTH AMERICA: Argentina (Rajchenberg 2006), Brazil (Silveira 

& Guerrero 1989; Góes-Neto 1999; Sotão et al. 2009; Gomes-Silva & Gibertoni 

2009; Westphalen & Silveira 2012; Gugliotta et al. 2013; Gomes-Silva et al. 2014), 

Venezuela (Ryvarden & Iturriaga 2001). ASIA: China  (Dai 1998; Zhao & Zhang 

1992; Cui et al. 2009; Dai et al. 2009; Dai 2012; Wu et al. 2017a), Japan (Hattori 

2001; Núñez & Ryvarden 1999, 2001), Taiwan, Thailand, Vietnam (Núñez & 

Ryvarden 2001). EUROPE: Czech Republic, Finland, Norway, Slovakia, Ukraine 

(Vampola & Vlasák 2012; Ryvarden & Melo 2014).  

From India, four species of Rigidoporus (R. lineatus (Pers.) Ryvarden, R. 

microporus (Sw.) Overeem, R. ulmarius (Sowerby) Imazeki, R. vinctus (Berk.) 

Ryvarden) have been reported so far (Bose 1938; Bakshi et al. 1963; Bakshi 1971; 

Thind & Rattan 1972; Sankaran & Florence 1995; Florence & Yesodharan 1997, 

2000; Leelavathy & Ganesh 2000; Florence 2004; Verma et al. 2008; Ranadive et 

al. 2011; Mohanan 2011; Prasher & Lalita 2013; Ranadive et al. 2013, 2013a). 

 



 74 

2.1.4.1.7. Meruliaceae Rea 

The family was established by Rea in 1922 and is one of the large families 

within Polyporales. The group consists of both corticioid and poroid species that 

often have a waxy texture on drying (Justo et al. 2017). Major taxonomic characters 

of the species belonging to the family are monomitic, rarely pseudo dimitic or 

dimitic hyphal system, with clamp connections, usually with cystidia, and thin 

walled, smooth, hyaline basidiospores. Species causes white rot on wood.   

According to Zmitrovich (2018), Meruliceae has evolved parallelly with 

Polyporaceae and hence both families show similar morphotypes, and distinctions 

between them are quite difficult.  Justo et al. (2017) recognized 13 genera under the 

family; Aurantiopileus Ginns, D.L. Lindner & T.J. Baroni, Aurantiporus, Murrill, 

Climacodon P. Karst., Crustodontia Hjortstam & Ryvarden, Hydnophlebia 

Parmasto, Lilaceophlebia (Parmasto) Spirin & Zmitr., Luteoporia F. Wu, Jia J. Chen 

& S.H. He, Mycoacia Donk, Mycoaciella J. Erikss. & Ryvarden, Phlebia Fr., 

Phlebiporia, Jia J. Chen, B.K. Cui & Y.C. Dai, Sarcodontia Schulzer, Scopuloides 

(Massee) Höhn. & Litsch.   

GENUS PAPPIA ZMITROVICH 

Genus Pappia was established recently by Zmitrovich (2018) for 

accommodating Tyromyces fissilis (Berk. & M.A. Curtis) Donk. The genus is 

characterized by large, tyromycetoid basidiomata, soft, fibrous context that are white 

when fresh, pinkish to light umber brown when dry, thick tube layer, initially honey 

brown in colour, turning umber brown and glazing when dry, monomitic hyphal 

system, clamped generative hyphae that are thin walled in trama and nearly thick in 

upper context, presence of chalmydospores in the context, absence of cystidia and 

ellipsoid to subglobose, thin walled, inamyloid basidiospores. Species cause white 

rot on host. The similar genus Odoria V. Papp et Dima is distinguished from Pappia 

by having context with red colour change in KOH, presence of thick walled 

basidiospores, and by the absence of chlamydospores (Zmitrovich 2018). 



 75 

Currently, the genus consists of only two species; P. fissilis and P. 

longitubus (Lespiault) Maffert (Index Fungorum, accessed on 30 September 2020) 

Distribution 

NORTH AMERICA: United States of America (Berkeley & Curtis 1849). 

ASIA: China (Núñez & Ryvarden 2001; Dai 2012; Zhou et al. 2016), Japan (Núñez 

& Ryvarden 1999, 2001), Far East Russia, Taiwan, Thailand, Vietnam (Núñez & 

Ryvarden 2001). EUROPE: Southern part of Fennoscandia south to Central Europe 

(Ryvarden & Gilbertson 1994).  

Economic importance 

 Pappia fissilis is reported to cause lung infection in a lung transplanted 

patient (Chrenkova et al. 2014, as T. fissilis). T. fissilis is also a source of different 

terpinoids (Quang et al. 2004).  

GENUS PHLEBIA FRIES 

 Phlebia was erected by Fries (1821) and typified by Phlebia radiata Fr. This 

corticioid genus mainly differs from other similar genera in having hymenium with 

warts, ridges or some tooth like protuberances (Cooke 1956). Since Phlebia showed 

resemblance with some hydnaceous taxa (Radulum Fr. and Hydnum L. sensu lato), 

they were initially included in the family Hydnaceae (Cooke 1956). According to 

Patouillard (1900), Phlebia showed similarities with certain resupinate species of 

Merulius Fr. in having hyaline basidiospores. Therefore, these two genera were 

treated together by Patouillard (1900), which was also followed later by Nakasone & 

Burdsall (1984). In the opinion of Nakasone & Sytsma (1993), the simple nature of 

the fruit bodies of this genus have resulted in species complexes of morphologically 

similar but genetically dissimilar species. According to Maekawa (1993), Phlebia is 

a heterogenous genus with variable appearance. However, most species produce 

basidiocarps with ceraceous to gelatinous consistency and are with a dense layer of 

narrowly clavate basidia. Later, small genera were segregated from the large genus 

Phlebia. They are, Amethicium Hjortstam (1983), for including Phlebia species that 

consisted of highly branched and aseptate hyphae in the subiculum and Efibula Wu 



 76 

(1990) for species of Phlebia that lacked clamps (Maekawa 1993). In 1992, Wu & 

shifted the P. cretacea group (which included P. cretacea (Romell ex Bourdot & 

Galzin) J. Erikss. & Hjortstam and related species with taxonomic confusions, 

Eriksson et al. 1981) to Jacksonomyces Jülich. All these changes made the concept 

of Phlebia narrower (Maekawa 1993). But Parmasto & Hallenberg (2000) was not 

in agrrement with splitting of Phlebia sensu lato. (Bernicchia & Gorjón 2010). 

Corticioid genera such as Cytidiella Pouzar, Mycoacia Donk and Mycoaciella J. 

Erikss. & Ryvarden were synonymised with Phlebia by Nakasone (1996, 1997, 

2002).  

 In the phylogentic study of Hibbett & Thorn (2001), many species of Phlebia 

were treated in the polyporoid clade. Based on the molecular study of Larsson et al. 

(2004), this genus is highly similar to Phlebiella, Mycoacia and Mycoaciella in 

having common characters such as the almost gelatinous basiodiomata, hymenium 

made of a palisade of narrowly clavate basidia, and small inamyloid basidiospores. 

Larsson et al. (2004) introduced “Phlebioid clade” for including these three genera 

and Hyphoderma Wallr., Ceriporia Donk., Gloeoporus Mont., Ceraceomyces Jülich 

and Byssomerulius Parmasto. According to the classification of corticioid fungi by 

Larsson (2007), the genus Phlebia has been resolved as polypohyletic even after the 

separation of many dissimilar taxa. Larrson (2007a) placed the type species of the 

genus P. radiata Fr. in Meruliaceae. In the phylogenetic analysis of European 

Ceriporiopsis Domański, based on nLSU and mtSSU gene data (Tomšovský et al. 

2010), the type of the genus clustered with the type of Phlebia. According to Binder 

et al. (2013), type of Phlebia nested in the phlebioid clade under Phlebiaceae Jülich 

along with Ceraceomyces Jülich, Ceriporia and Ceriporiopsis. In the latest studies 

of Polyporales (Justo et al. 2017; Zmitrovich 2018), Phlebia is placed in the family 

Meruliaceae. Phlebia includes 91 species (Index Fungorum, accessed on 30 

September 2020).  

 Based on current descriptions (Eriksson et al. 1981; Maekawa 1993; 

Bernicchia & Gorjón 2010; Shen et al. 2018), Phlebia is characterized by 

resupinate, effused reflexed, exceptionally pileate basidiomata having subceraceous 
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to subgelatinous texture when fresh, membranaceous to coriaceous when dry, 

smooth, tuberculate, phlebioid, odontioid, merulioid or poroid hymenium, 

monomitic hyphal system, but rarely dimitic, hyphae with or without clamp 

connections, presence or absence of cystidia, when present, with or without 

encrustation, palisade of narrowly clavate basidia and ellipsoid to allantoid, hyaline, 

smooth, thin walled, basidiospores that are acyanophilous in cotton blue, and 

inamyloid in Melzer’s reagent. Members are saprophytes and cause white rot on 

wood.  

Infrageneric classification 

 Three sub genera (Lilaceophlebia Parmasto, Phanerophlebia Parmasto, 

Phlebia Fr.), seven sections (Flavophlebia Parmasto, Hyalophlebia Parmasto, 

Leptocystidiophlebia Parmasto Lilaceophlebia Parmasto, Pallidophlebia Parmasto, 

Phlebia, Purpureophlebia Parmasto) and two sub sections (Pallidae Parmasto, 

Phlebia) are known for Phlebia (Kirk et al. 2008). Of these, section Flavophlebia is 

currently recognized as a distinct genus, Radulomyces M.P. Christ (characterized by 

resupinate basidiomata, smooth to tuberculate or raduloid hymenium, monomitic 

hyphal system, absence of cystidia and globose to ellipsoid, slightly thick walled, 

guttulate basidiospores; Eriksson et al. 1981; Maekawa 1994) (Index Fungorum, 

accessed on 20 February 2020). Section Lilaceophlebia (Parmasto) has been 

elevated to the genus rank by Spirin & Zmitrovich (2004). Genus Lilaceophlebia 

(Parmasto) Spirin & Zmitr. has been distinguished by resupinate basidiomata, 

merulioid, granuloid, or irregularly tuberculate hymenium, monomitic hyphal 

system, presence of leptocystidia and cylindrical to allantoid basidiospores (Spirin & 

Zmitrovich 2004). 

Economic importance 

 Being white rot fungi, species of Phlebia are used for the production of 

laccase and lignin peroxide that can be applied for various biotechnological 

processes (Kantelinen et al. 1989; Niku-Paavola et al. 1990; D’souza et al. 1996; 

Arora & Rampal 2002; Gill et al. 2002; Arora & Gill 2000; Arora & Gill 2005; 

Arora & Sharma 2009; Mäkelä 2009; Shraddha et al. 2011; Gowri et al. 2014; 
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Kumar et al. 2018a). Some species of Phlebia are also known to possess antioxidant 

and anti antimicrobial properties (Vieira et al. 2012; Ranadive et al. 2013a, Bang et 

al. 2014; Chandra et al. 2019). 

Distribution 

 Genus has a wide spread distribution. AFRICA: Cameroon (Roberts 2000). 

NORTH AMERICA (Nakasone et al. 1982; Nakasone & Sytsma 1993), Canada 

(Cooke 1956), United States of America (Lindner et al. 2006; Nakasone & Bursdall 

1995). ASIA: Japan (Maekawa 1993), China (Cooke 1956; Shen et al. 2018), 

Malaysia (Yamashita et al. 2009; Lee et al. 2012; Urbizu et al. 2014), West Siberia 

(Filippova & Zmitrovich 2013), EUROPE: Italy (Bernicchia 2001; Bernicchia et al. 

2007; Bernicchia & Gorjón 2010), France (Duhem 2013), Norway, Scandinavia 

(Eriksson et al. 1981).  

From India, Phlebia griseolivens (Bourdot & Galzin) Parmasto, P. radiata 

Fr., P. rufa (Pers.) M.P. Christ., P. segregata (Bourdot & Galzin) Parmasto P. 

subceracea (Wakef.) Nakasone and P. subserialis (Bourdot & Galzin) Donk have 

been recorded by different workers; Dhingra (1989a), Verma et al. (2008), Ranadive 

et al. (2011), Prasher & Lalita (2013), Ranadive (2013), Lalita & Prasher (2014). 

2.1.4.1.8. Panaceae Miettinen, Justo & Hibbett  

Panaceae is a family recently established by Justo et al. (2017), with Panus 

Fr. as the type genus. The family is characterized by pileate to stipitate basidiomata, 

lamellate to smooth hymenophore, dimitic hyphal system, generative hyphae with 

clamp connections, presence of cystidia as either gloeocystidia or thickwalled 

metuloids, and hyaline, smooth, thin walled, basidiospores. Members of the family 

cause white rot on wood (Justo et al. 2017). According to (Justo et al. 2017) the 

family consists of two genera, Panus and Cymatoderma Jungh. Zmitrovich (2018) 

considered Panaceae as a synonym of Meruliaceae. However, as per the Index 

Fungorum database (accessed on 08 September 2020), Panaceae has been 

recognized as an independent family of the order Polyporales. 
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GENUS PANUS FRIES 

 Panus was introduced by Fries in 1838. Panus conchatus (Bull.) Fr. is the 

type species. The genus was considered as closely related to genera like Lentinus, 

Neolentinus Redhead & Ginns, Heliocybe Redhead & Ginns and Pleurotus (Fr.) P. 

Kumm), and their relationships have been studied by many workers (Kühner 1980; 

Corner 1981; Redhead & Ginns 1985; Singer 1975, 1986; Hibbett & Vilgalys 1991, 

1993; Rune 1994; Thorn et al. 2000; Garcia-Sandoval et al. 2011). Based on 

similarities with certain Polyporus species, Panus, Lentinus, Pleurotus and some 

other poroid genera were placed in Polyporaceae by Singer (1951), who transferred 

the family to Agaricales (Zmitrovich 2018). Based on the type of hyphal system, 

Corner (1981) treated Lentinus and Panus as independent genera. However, Pegler 

(1983) considered Panus as a sub genus of Lentinus and also placed many Pleurotus 

species (sensu Singer 1975) in Panus (Senthilarasu 2015). According to Pegler 

(1983), the sub genus Lentinus consists of species with skeleto ligative hyphae and 

hyphal pegs while, sub genus Panus includes only species with skeletal hyphae, and 

are without hyphal pegs. Pegler (1983) suggested a polyporoid ancestory for Panus 

and related genera, while Corner (1981), considered these genera (positioned in his 

tribe Lentinulae) as paraphyletic groups from which Agaricales and Polyporaceae 

emerged (Hibbett & Vilgalys 1991). According to Pegler (1983), Panus is 

distinguished by dimitic hyphal system and radiate arrangement of hymenial trama. 

Grand (2004) provided a detailed discussion on the species concepts in Panus. The 

study (Grand 2004) also made a discussion on the Panus lecomtei complex, that 

included P. lectomei (Fr.) Corner, which shared many morphological characters with 

the type of Panus, and with those species considered by Pegler as L. strigosus 

(Schw.) Fr.). Members of the genus possess enzymatic complexes that include 

cellulases, laccases, tyrosinases and peroxidases capable of causing white rot on 

wood (Hibbett & Vilgalys 1993; Douanla-Meli & Langer 2010; Njouonkou et al. 

2013). 

 In a phylogenetic study on Polyporales by Binder et al. (2013), Panus nested 

in a residual polyporoid clade, whereas, Lentinus was positioned in the core 
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polyporoid clade. The position of Panus outside the core polyporoid clade was also 

confirmed in a study by Zmitrovich & Kovalenko (2016). Justo et al. (2017) 

introduced the family Panaceae Miettinen, Justo & Hibbett with Panus as the type 

genus. According to Justo et al. (2020), the genus Panus has an independent origin 

of agaricoid habit in the order Polyporales. Zmitrovich (2018) considered Panaceae 

as a synonym of Meruliaceae. Currently, Panus is positioned under the family 

Panaceae, and holds 80 species (Index Fungorum, accessed on 08 September 2020).  

Species of Panus are characterized by annual, stipitate, infundibuliform 

basidiomata, glabrous to strigose or radially striated pilei, lamellate hymenium, 

dimitic hyphal system, presence or absence of pleurocystidia (as either gloeocystidia 

or skeletocystidia), absence of hyphal pegs, and sub cylindrical to cylindrical, 

hyaline, smooth, thin walled basidiospores that are inamyloid in Melzer’s reagent, 

causing white rot on wood (Corner 1981; Pegler 1983; Njouonkou et al. 2013; 

Senthilarasu 2015; Seelan et al. 2015). 

Infrageneric classification 

 Subgenus Panus of Lentinus was divided by Pegler (1983) in to nine 

sections, as follows: 

Section Pulverulenti Fr. 

 Members of this group are characterized by the presence of convex, 

umbonate to applanate pileus, well distinguished stipe, hymenial trama of 

descending construction, non inflated generative hyphae, unbranched to branched 

skeletal hyphae, conspicuous pleurocystidia often with oily contents, which may be 

thick walled.  

Section Panus (Fr.) Pegler 

 The section is distinguished by hirsute strigose pileus, squamulose or 

glabrous, umbonate to applanate pileus, hymenial trama of radiate construction, non 

inflated generative hyphae, unbranched skeletal hyphae, either with gloeocystidia or 

with thick walled metuloids. 
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Section Cirrhosi Pegler 

 Small basidiomata, presence of sclerotium below the stipe, denticulate 

lamellae edge, hymenial trama of descending construction, absence of cystidia, and 

cylindrical basidiospores characterize this section. 

Section Velutini Pegler  

 The section is defined by velutinate to strigose pileus, entire lamellae edge, 

sometimes with pseudosclerotium, hymenial trama of radiate construction, non 

inflated generative hyphae, un branched skeletal hyphae, often with skeletocystidia, 

absence of metuloids and gloeocystidia and short cylindrical basidiospores.    

Section Gigantopanus (Corner) Pegler  

 The section is distinguished by large and fleshy basidiomata, radicant and 

tapering stipe, thick context, presence of partial veil, entire lamellae edge, hymenial 

trama of radiate construction, inflated generative hyphae, sparsely branched skeletal 

hyphae, absence of cystidia, and ovoid to ellipsoid basidiospores. 

Section Squamosi Fr.  

Members of this section are characterized by fibrillose squamulose to 

glabrous pileal surface, sometimes with partial veil, denticulate to serrate lamellae 

edge, hymenial trama of descending construction, non inflated generative hyphae, 

unbranched skeletal hyphae, absence of cystidia and large cylindric basidiospores. 

Section Tuberregium (Singer) Pegler 

 The section is distinguished by large and robust basidiomata, often with 

sclerotuim or pseudosclerotium, entire lamellae edge, hymenial trama of radiate 

construction, consisting of skeletal hyphae and non inflated generative hyphae, 

absence of cystidia, and cylindrical basidiospores. 
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Section Prolifer Pegler 

 Members belonging to this section are characterized by pleurotoid 

basidiomata, reduced stipe, entire lamellae edge, hymenial trama of radiate 

construction, consisting of skeletal hyphae and non inflated generative hyphae, 

absence of cystidia, and short cylindric basidiospores.  

Section Tenebrosi Pegler  

 Rigid, dark coloured basidiomata, reduced hymenium, sterile lamellae edge, 

hymenial trama of radiate construction, pileipellis made of a crust with coralloid 

elements, non inflated generative hyphae, skeletal hyphae with few branches, 

absence of cystidia, and small, ellipsoid basidiospores characterizes the group. 

Economic importance 

 Edibility and medicinal properties of Panus species have been reported in 

different works (Smith et al. 2002; Boa 2006; Wasser 2014; Hussein et al. 2015; 

Zmitrovich & Kovalenko 2016; Parveen et al. 2017). Presence of laccase in species 

of Panus is known to decolourize various artificial dyes (Zhang et al. 2006a; 

Cardoso et al. 2018). According to Mossebo (2002), enzymes produced by Panus 

species has biotechnological application. 

Distribution 

 Panus have a worldwide distribution. AFRICA: Cameroon (Douanla-Meli et 

al. 2007; Njouonkou et al. 2013). SOUTH AMERICA: Brazil (Drechsler-Santos et 

al. 2012). ASIA: Malaysia (Corner 1981; Pegler 1983; Bolhassan et al. 2012; Lee et 

al. 2012). AUSTRALIA (Berkeley 1881). 

From India, species of Panus such as Panus alpacus (Senthil. & S.K. Singh) 

Senthil., P. caespiticola var. asiaticus Manim. & Leelav., P. conchatus (Bull.) Fr., 

P. hookerianus (Berk.) T. W. May & A. E. Wood, P. indicus Sathe & J. T. Daniel, 

P. natarajanus Senthil., P. neostrigosus Drechsler-Santos & Wartchow, P. rudis Fr., 

P. similis (Berk. & Broome) T. W. May & A. E. Wood, and Panus velutinus (Fr.) 

Sacc. have been reported by different workers (Berkeley 1851, 1876; Natarajan 
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1978, Natarajan & Manjula 1978, Watling & Gregory 1980; Natarajan & Raman 

1981; Sathe & Daniel 1980; Manjula 1983; Pegler 1983; Manimohan & Leelavathy 

1995; Florence 2004; Manimohan et al. 2004; Atri et al. 2010; Sharma & Atri 2015; 

Senthilarasu & Singh 2012; Usha & Janardhana 2014; Senthilarasu 2015; Vrinda & 

Pradeep 2014; Parveen et al. 2017).   

2.1.4.1.9. Phanerochaetaceae Jülich 

 Phanerochaetaceae was erected by Jülich in 1981, under the order 

Phanerochatales Jülich, for placing the resupinate genus Phanerochaete P. Karst. 

and other associated taxa. Later, Boidin et al. (1998) transferred species of genera 

Candelabrochaete, Ceriporia, Hyphodermella J. Erikss. & Ryvarden, and 

Phlebiopsis Jülich under Phanerochaetales. Another genus Rhizochaete was 

established under Phanerochaetaceae by Greslebin et al. (2004) for placing coloured 

Phanerochaete like taxa. In the phylogenetic study of Binder et al. (2005), most of 

these genera settled under the phlebioid clade of Polyporales. According to Binder et 

al. (2013), Phanerochaetaceae forms a strongly supported sub clade within phlebioid 

clade of Polyporales. This group is composed of corticioid species, and a few poroid 

species, and is mainly characterized by monomitic hyphal system, absence of clamp 

connections, presence of cystidia, thin walled, smooth, hyaline basidiospores and 

white rot type of wood decay (Justo et al. 2017).  

A detailed overview on the family has been provided by Floudas & Hibbett 

(2015) based on morphology and molecular data. According to the molecular 

analysis of Miettinen et al. (2016), Phanerochaetaceae has been split in to four 

clades, “Bjerkandera clade”, “Phanerochaete clade”, “Donkia clade” and 

“Phlebiopsis clade”. The Bjerkandera clade was characterized by effused, corticioid 

members (e.g., Terana coerulea (Lam.) Kuntze) to pileate polypores (Bjerkandera 

adusta (Willd.) P. Karst), having generative hyphae always with clamp connections. 

The Phanerochaete clade consisted mostly of corticioid species and few poroid 

species, lacking clamp connection on hyphae (Oxychaete cervinogilva (Jungh.) 

Miettinen). The Donkia clade was characterized by species with effused to pileate 

basidiomata, smooth to hydnoid hymenium, and generative hyphae often with clamp 
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connections (Donkia pulcherrima (Berk. & M.A. Curtis) Pilát). The Phlebiopsis 

clade consisted of species with variety of fruiting body types, like pileate polypores 

with clamped generative hyphae (Hapalopilus africanus Ryvarden), resupinate 

members lacking clamp connections on hyphae (Phlebiopsis castanea (Lloyd) 

Miettinen & Spirin), resupinate members with encrusted cystidia (Phlebiopsis 

crassa (Lév.) Floudas & Hibbett), and fruit bodies with rhizomorphs (Rhizochaete 

violascens (Fr.) K.H. Larss). Miettinen et al. (2016) recognized 14 genera under the 

family Phanerochaetaceae.  

 GENUS BJERKANDERA P. KARSTEN   

 Bjerkandera was introduced by Karsten in 1879, with Bjerkandera adusta 

(Willd.) P. Karst. as the type species. The genus was raised for accomodating 

annual, tyromycetoid species with coloured pore layer, distinguished from the 

context by a dense zone. Members of the genus are mainly characterized by pileate 

basidiomata, monomitic hyphal system and hyaline basidiospores (Westphalen et al. 

2015). Ames (1913) and Donk (1974) considered the dense layer below the 

tomentum as an important character for the genus (Zmitrovich et al. 2016). The 

genus was placed in the sub family Tyromycetoideae of Polyporaceae in the earlier 

classifications of Bondartsew & Singer (1941). Bondartseva (1998) transferred the 

genus to the family Poriaceae.  The type of the genus, B. adusta was included under 

other polypore genera such as Gloeoporus Mont. (Pilát 1937), Tyromyces P. Karst. 

(Pouzar 1966) or Grifola Gray (Zmitrovich et al. 2006). According to Zmitrovich et 

al. (2016), Bjerkandera type was shifted to Gloeoporus because of the presence of 

two layered nature of the basidiomes, and gelatinization in the hymenial tissues. 

However, Corner (1981) concluded that the extent of gelatinization in G. adustus 

(Willd.) Pilát and G. fumosus (Pers.) Pilát was poor when compared to some species 

of Gloeoporus. The molecular phylogenetic study of polypore genera by Floudas & 

Hibbett (2015) confirmed the monophyly of Bjerkandera (represented by B. adusta, 

B. fumosa (Pers.) P. Karst.). According to the study, Bjerkandera settled as the sister 

lineage of the corticioid fungus Terana coerulea (Lam.) Kuntze. 
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Based on the phylogenetic works (Binder et al. 2005, Binder et al. 2013), 

Bjerkandera settled under the phlebioid clade of Polyporales. Latest classifications 

by Justo et al. (2017) and Zmitrovich (2018) recognized the genus under family 

Phanerochaetaceae and Phanerochaete group of Meruliaceae of Polyporales. 

Currently, 12 species (B. adusta, B. acidula (Fr.) P. Karst., B. alba (Huds.) P. Karst., 

B. atroalba (Rick) Westph. & Tomšovský, B. centroamericana Kout, Westph. & 

Tomšovský, B. diffusa (Fr.) P. Karst., B. fumosa, B. irregularis (Sowerby) P. Karst., 

B. mikrofumosa Ryvarden, B. pura P. Karst., B. subsimulans Murrill, B. terebrans 

(Berk. & M.A. Curtis) Murrill) are recognized under the genus (Index Fungorum, 

accessed on 30 September 2020). 

According to recent concepts (Ryvarden & Johansen 1980, Bernicchia 2005, 

Zmitrovich et al. 2016), the genus is defined by annual, usually soft, resupinate to 

pileate fruitbodies, finely velutinate to pubescent, light coloured pileus, two layered 

context with almost loosely arranged tomentum and dense layer below, poroid 

hymenium with blackish to brown pore surface, distinctly restricted with white to 

pale cream context, monomitic hyphal system with clamped, thin to thick walled 

hyphae, absence of cystidia and oblong ellipsoid, hyaline, smooth, thin walled and 

inamyloid basidiospores.   

  Economic importance   

 Bjerkandera adusta is reported as an endophytic fungus from some 

medicinal plants, and is known to possess anti microbial activity (Dar et al. 2017). 

Because of rich contents of unsaturated fatty acids, ergosterols of medicinal value, 

and phenolic organic compounds, B. adusta is highly recommended as a 

supplementary food or nutraceutical (Küçükaydi & Duru 2017). Bjerkandera adusta 

shows anti bacterial, anti radical and pro oxidant properties (Shintani et al. 2002; 

Korneichik & Kapich 2011; Nowacka et al. 2015; Sugawara et al. 2019). This 

fungus is reported to degrade kraft pulp lignin, polycyclic aromatic hydrocarbons, 

effluents containing heavy metals and synthetic dyes (Heinfling et al. 1998; Haritash 

& Kaushik 2009; Adenipekun & Lawal 2012; Tripathi et al. 2012; Rhodes 2014). 

Bjerkandera is known to cause timber damage, and negatively affects cultivation of 
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edible mushrooms (Bak et al. 2011). As an adverse effect in human, B. adusta act as 

a fungal aeroallergen that causes allergic cough in humans (Ogawa et al. 2009; 

Ogawa et al. 2011, 2014). According to Liu et al. (2014), B. adusta isolated from 

Asian sand dust aerosol is capable of causing lung eosinophilic lung disease. 

Distribution 

 Genus has a worldwide distribution. AFRICA: Ethiopia, Malawi (Ryvarden 

& Johansen 1980, Ţura et al. 2010). NORTH AMERICA: Murrill 1905, Gilbertson 

& Ryvarden 1986, Zhou et al. 2016, Cuba (Lowe 1966), Mexico, Montepío, 

Veracruz, Tabasco (Westphalen et al. 2015), United States of America (Bishop & 

McGrath 1978; Lindner et al. 2006; Brazee et al. 2012). SOUTH AMERICA: 

Argentinian Yungas (Robledo & Rajchenberg 2007), Brazil (Rick 1935; Groposo & 

Loguercio-Leite 2005; Silveira et al. 2008; Baltazar & Gibertoni 2009; Pires et al. 

2017). ASIA: Armenia, Azerbaijan (Zmitrovich et al. 2016), China (Núñez & 

Ryvaden 2001; Dai 2012), Georgia (Zmitrovich et al. 2016), Japan (Hattori 2005; 

Nuñez & Ryvarden 2001), Iran, Israel (Zmitrovich et al. 2016), Turkey, Far East 

Russia (Nuñez & Ryvarden 2001), Korea (Jung 1994; Kim et al. 2009; Lim et al. 

2010), Malaysia (Lee et al. 2012), Mongolia (Zmitovich et al. 2016), Nepal 

(Zmitrovich et al. 2016), Pakistan (Razaq & Shahzad 2016), Russia, Sri Lanka 

(Zmitrovich et al. 2016), Taiwan, Thailand (Nuñez & Ryvarden 2001), West Siberia 

(Filippova & Zmitrovich 2013). AUSTRALIA: New Zealand (Cunningham 1965), 

Papua New Guinea (Zmitrovich et al. 2016), EUROPE: Austria, Belarus, Belgium, 

Bulgaria, Croatia, Czech Republic, Denmark, Estonia, Finland, France, Germany, 

Greece, Hungary (Zmitrovich et al. 2016; Ryvarden & Gilbertson 1993), Italy 

(Bernicchia 2001; Bernicchia 2005; Bernicchia et al. 2007), Slavia, Lithuania, 

Netherlands, Norway, Poland, Portugal, Romania, Slovenia, Spain, Sweden, 

Switzerland, Ukraine, United Kingdom (Zmitovich et al. 2016). 

In India, Bjerkandera adusta and B. fumosa have been recorded by Bakshi 

(1971), Sharma (2000), Mohanan (2011), Prasher & Lalita (2013), Ranadive (2013), 

Lyngdoh & Dkhar (2014) and Chuzho et al. (2017). 
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GENUS OXYCHAETE MIETTINEN  

 Oxychaete is a genus established recently in Phanerochaetaceae by Miettinen 

et al. (2016), with Oxychaete cervinogilva (Jungh.) Miettinen (=Oxyporus 

cervinogilvus (Jungh.) Ryvarden) as the type species. The type species was earlier 

treated among different polypore genera such as, Polyporus (Bakshi et al. 1969), 

Flavodon (Corner 1987; Gilbertson & Adaskaveg 1993) and Oxyporus 

(Schizoporaceae, Hymenochaetales, Ryvarden & Johansen 1980). According to the 

phylogenetic study by Miettinen et al. (2016), Oxychaete cervinogilva formed a 

distinct lineage among the members of the large Phanerochaetaceae clade of 

Polyporales. Based on the original description (Miettinen et al. 2016), the genus is 

characterized by effused reflexed, yellow to brown coloured basidiomata, with a 

light “cardboard” like texture, poroid hymenium with large shallow pores, 

monomitic hyphal system, hyphae slightly thick walled without clamp connections, 

presence of subulate, thick walled cystidia arising from subhymenial region, and 

large, cylindrical, slightly curved basidiospores. Currently, the genus includes only a 

single species, O. cervinogilva (Index Fungorum, 30 September 2020). 

Distribution 

 Oxychaete cervinogilva is found mainly in the tropics. AFRICA: East Africa 

(Ryvarden & Johansen 1980). NORTH AMERICA: United States of America 

(Gilbertson & Adaskaveg 1993). ASIA: Borneo (Corner 1987), China (Dai 2012), 

Malaysia (Corner 1987; Lee et al. 2012), Sumbava (Watling et al. 2002). 

AUSTARLIA: New Zealand (Cunningham 1965).  

From India, Oxychaete cervinogilva has been reported by Bakshi et al. 

(1969), Ranadive et al. (2011), Prasher & Lalita (2013) and Ranadive (2013). 

GENUS PHLEBIOPSIS JÜLICH  

 Phlebiopsis Jülich is a corticioid fungus, erected by Jülich in 1978 with 

Phlebiopsis gigantea (Fr.) Jülich as the type species. The genus accommodated 

species having resupinate and adnate basidiomata, smooth to odontoid hymenium, 

compact subiculum, monomitic hyphal system without clamp connections, and thick 
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walled encrusted cystidia (Jülich 1978). Phlebiopsis was distinguished from the 

similar corticioid genus Phanerochaete by the compact subiculum made of 

parallelly arranged agglutinated hyphae (Eriksson et al. 1981; Maekawa 1993). 

According to Eriksson et al. (1981), basidial cluster of Phanerochaete species get 

easily separated in microscopic preparations, while in Phlebiopsis species, basidia 

remain usually agglutinated and are difficult to separate. Burdsall (1985) considered 

the character of subiculum not to be significant enough to differentiate it from 

Phanerochaete. Hence, Burdsall (1985) treated Phlebiopsis as a synonym of 

Phanerochaete. Phaeophlebiopsis Floudas & Hibbett was erected by Floudas & 

Hibbett (2015) in the Phlebiospis clade (of large Phanerochaete clade) for the 

species which resembled Phlebiopsis in morphology, but separated by the grey-

brown colour of the basidiocarps. Another corticioid species, Hjortstamia crassa 

(Lév.) Boidin & Gilles was regarded close to Phlebiopsis, and was transferred to the 

latter (Floudas & Hibbett 2015). Hjortstamia Boidin & Gilles differed from 

Phlebiopsis in having effused reflexed to pileate fruit bodies, and loosely arranged 

subiculum (Miettinen et al. 2016). However, according to Miettinen et al. (2016), 

these differences were not distinct enough to separate Hjortstamia from Phlebiopsis, 

since the characters were intermixed in species of both genera. Miettinen et al. 

(2016) considered Hjortstamia as a synonym of Phlebiospsis. Miettinen et al. 

(2016), based on their phylogenetic study, expanded the genus Phlebiopsis by 

including Dentocorticium pilatii (Parmasto) Duhem & H. Michel, some species of 

Hjortstamia, and the monotypic poroid genus Castanoporus Ryvarden. Thus, based 

on their concept, Phlebiopsis includes basidiocarps with diverse morphology (like 

smooth and effused, poroid and effused, stereoid and pileate taxa with smooth 

hymenium). According to Miettinen et al. (2016), encrusted cystidia (also called as 

lamprocystidia) and compactly arranged subiculum can be considered as delimiting 

characters in Phlebiopsis, which keeps it apart from other close genera of 

Phanerochaetaceae. Currently, the genus includes 19 species (Index Fungorum, 

accessed on 30 September 2020).  

  According to the current concept (Eriksson et al. 1981; Maekawa 1993; 

Bernicchia & Gorjón 2010; Miettinen et al. 2016), Phlebiopsis species are mainly 
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characterized by ceraceous, resupinate, effused reflexed to pileate fruitbodies with 

smooth, tuberculate or odontoid to poroid hymenium, compact subiculum with 

parallelly arranged, usually agglutinated hyphae, monomitic hyphal system without 

clamp connections, presence of conical thick walled cystidia which are densely 

encrusted at the tip, and narrowly ellipsoid to subcylindrical, thin walled, smooth, 

basidiospores that are inamyloid in Melzer’s reagent.  

Economic importance 

 Phlebiopsis gigantea (Fr.) Jülich is a well known biocontrol agent used 

against species of Heterobasidion Bref. which are serious root rot pathogens on 

forest trees (Pratt et al. 2010; Sun et al. 2011; Menkis et al. 2012; Terhonen et al. 

2013; Hyder et al. 2013; Sierota et al. 2015; Oliva et al. 2017; Vainio et al. 2001; 

Zaluma et al. 2019). P. gigantia, as a biocontrol agent is commercially available in 

the trade name Rotstop® (Oliva et al. 2017). This species is capable of producing 

different secondary metabolites of which some possesed anti fungal property (Kälvö 

et al. 2018). 

Distribution 

 Species of Phlebiopis have been recorded from different parts of the world. 

AFRICA: Cameroon (Roberts 2000). ASIA: Japan (Maekawa 1993), West Siberia 

(Filippova & Zmitrovich 2013). EUROPE (Eriksson et al. 1981; Bernicchia et al. 

2007; Bernicchia & Gorjón 2010).  

Phlebiopsis gigantea (Fr.) Jülich, P. crassa (Lév.) Floudas & Hibbett and P. 

flavidoalba (Cooke) Hjortstam have been reported from India by Ranadive et al. 

(2011), Prasher & Lalita (2013), Ranadive (2013) and Lalita & Prasher (2014). 

GENUS TERANA ADANSON 

Terana Adans. was established by Adanson (1763) and typified by Terana 

coerulea (Lam.) Kuntze. The genus is mainly characterized by its luminescent 

bluish basidiocarps (Larsson 2007a). Because of the bluish colour, the type species, 

Terana coerulea is commonly called as “cobalt crust” (Thomas 2011). According to 
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Velíšek & Cejpek (2011), oxidation of the colourless quinhydrones impart bluish 

colour to the hymenium of this taxa. Terana has been widely accepted as a corticioid 

fungus, belonging to Phanerochaetaceae of Polyporales (De Koker et al. 2003; 

Hallenberg et al. 2008; Miettinen et al. 2016; Justo et al. 2017).  

Based on the recent molecular studies of Phanerochaete and allied genera 

(Floudas & Hibbett 2015; Miettinen et al. 2016; Zmitrovich 2018), Terana belongs 

to “Bjerkandera clade” of Phanerochaetaceae. Currently 61 species are known under 

the genus Terana (Index Fungorum, accessed on 30 September 2020).  

Major characteristics of the genus are resupinate basidiomata, smooth to 

slightly tuberculate bluish hymenium, monomitic hyphal system with clamps, 

presence of dendrohyphidia, absence of cystidia, 4 spored basidia often with 

dendritical branches and basal clamps, and ellipsoid, hyaline, smooth, thin walled, 

inamyloid basidiospores (Bernicchia & Gorjόn 2010). They occur on dead wood of 

different angiosperm trees. 

Economic Importance 

Terana coerula possesses antibiotic activity (Maisterra et al. 2012).  

Distribution 

 Terana coerulea has been recorded from the following regions: ASIA: China 

(Tai 1979), Indonesia (Jülich 1974) Iran (Hallenberg 1981), Japan (Maekawa 1994), 

Thailand (Hjortstam & Ryvarden 1982). EUROPE: Italy (Bernicchia & Gorjón 

2010), Norway, Scandinavia (Eriksson et al. 1981).  

From India, Terana coerulea was recorded by Rattan (1977). This species 

has not been reported from Kerala so far. 

2.1.4.1.10. Podoscyphaceae D.A. Reid  

The family was erected by Reid in 1965, with Podoscypha Pat as the type 

genus. Podoscypha Pat. Members are mainly characterized by pileate basidiomata, 

with smooth, ridged, or poroid hymenophore, dimitic or trimitic hyphal system, 
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generative hyphae with clamp connections, presence of cystidia and/or 

gloeocystidia, and subglobose to ellipsoid, smooth, hyaline, thinwalled 

basidiospores. Members cause white rot on wood. The genus rarely consists of 

corticioid species, and exceptionally possesses monomitic hyphal system, hyphae 

without clamp connections, and with thick walled, ornamented basidiospores 

(Vesterholt 1997; Justo et al. 2017).  

Based on the molecular phylogenetic analyses, Justo et al. (2017) suggested 

that the Podoscyphaceae is well supported to accommodate all families in the 

residual polyoroid clade (e.g Steccherinaceae, Meripilaceae). However, in the 

opinion of Justo et al. (2017), adoption of the Podoscyphaceae to represent all 

families of the residual clade, would make the morphological characterization of the 

group more problematical. According to Justo et al. (2017), further studies are 

needed to resolve the limits of Podoscyphaceae. Genera Abortiporus Murrill, 

Podoscypha Pat., and Pouzaroporia Vampola are recognized under Podoscyphaceae 

(Justo et al. 2017). 

GENUS ABORTIPORUS MURRILL  

 Genus Abortiporus was proposed by Murrill (1904) under the tribe 

Polyporeae of Polyporaceae, with Abortiporus biennis (Bull.) Singer as the type 

species. The genus name is referred to the usually aborted appearance of the type 

species, which prematurely develops tubes and rich contents before the complete 

development of pileus (Murrill 1904). Singer (1944) kept this genus under the tribe 

Oxyporeae, sub family Corioloideae of Polyporaceae. In 1998, Bondartsev 

transferred this genus to another family Poriaceae. According to the phylogenetic 

study of Binder et al. (2005) and He et al. (2014), Podoscypha Pat. is the closely 

related genus of Abortiporus. Recent studies on Polyporales by Justo et al. (2017) 

and Zmitrovich (2018) places this genus under Podoscyphaceae and 

“Podoscyphaceae group”of the family Meruliaceae respectively. Currently the genus 

consists of four species (Index Fungorum, accessed on 02 October 2020). 

 Abortiporus is defined by annual, sessile to dimidiate, substipitate or 

infundibuliform basidiomata, white to pale buff, duplex context with soft and 
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spongy upper layer and rigid lower layer, angular to daedaloid pores, monomitic to 

dimitic, generative hyphae with clamp connections, presence or absence of cystidia, 

gloeocystidia and chlamydospores, and subglobose to ellipsoid, hyaline, smooth 

basidiospores that are inamyloid in Melzer's reagent. Species cause white rot on 

wood (Ryvarden & Gilbertson 1993; Núñez & Ryvarden 2001). Abortiporus biennis 

is reported as a parasite on fruit shrubs (Piątek 1999). 

Economic importance 

 Being a white rot fungi, Abortiporus biennis is used in pilot scale bioreactors 

or fermenters for large scale production of laccase (Erden et al. 2009; He et al. 

2014). It has been reported that willow sawdust after pretreatment with A. biennis 

results in increased biogas production (Alexandropoulou et al. 2015). According to 

Yin et al. (2017), laccase from A. biennis was thermo and pH stable and was used to 

reduce the phenolic contents of litchi juice, suggesting the application of the enzyme 

from A. biennis in juice processing. This fungus is able to decolourize different 

types of synthetic dyes (Jarosz-Wilkołazka et al. 2002). Laccase from this species is 

also known to possess potential anti cancer and anti tumour activity (Zhang et al. 

2011; Ivanova et al. 2014, Jaya lakshmi et al 2015). A. biennis is a rich source of 

beta glucans and phenols and also possesss good immunomodulatory, cytotoxic and 

antibacterial properties (Doskocil et al. 2016; Tamrakar et al. 2017). 

Distribution 

 Species of Abortiporus has a cosmopolitan distribution. AFRICA: Kenya, 

Nigeria, (Ryvarden & Johansen 1980), Zimbabwe (Masuka & Ryvarden 1992). 

NORTH AMERICA: Jamaica (Murrill 1910), North Carolina (Grand & Vernia 

2007), United States of America (Bishop & McGrath 1978). SOUTH AMERICA: 

Ecuador (Læssøe & Ryvarden 2010; Zhou et al. 2016), Argentinean Yungas 

(Robledo & Rajchenberg 2007). ASIA: China (Núñez & Ryvarden 2001; Dai et al. 

2011; Dai 2012), Japan (Núñez & Ryvarden 2001), Malaysia (Corner 1987; Lee et 

al. 2012), Pakistan (Razaq & Shahzad 2016; Khan et al. 2016), Taiwan (Núñez & 

Ryvarden 2001). EUROPE: Byelorussia (Ryvarden & Gilbertson 1993), 

Czechoslovakia (Ryvarden & Gilbertson 1993), Italy (Berniccchia 2001; Bernicchia 
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et al. 2007), France (Ryvarden & Gilbertson 1993), Poland (Piątek 1999), Southern 

Norway, Sweden (Ryvarden & Gilbertson 1993), Yugoslavia (Ryvarden & 

Gilbertson 1993). 

Abortiporus biennis have been reported from India: Bakshi (1971), Thind & 

Rattan (1971), Leelavathy & Ganesh (2000), Florence (2004), Mohanan 2011, 

Prasher & Lalita (2013), Ranadive (2013), Lyngdoh & Dkhar (2014). 

GENUS PODOSCYPHA PATOUILLARD 

 Genus Podoscypha was established by Patouillard in 1900, with Podoscypha 

surinamensis (Lév.) Pat. (currently Podoscypha nitidula (Berk.) Pat.) as the type 

species. Patouillard (1900) placed the genus along with other stereoid forms. Reid 

(1965), in his monograph on stipitate stereoid fungi erected a separate family 

“Podoscyphaceae”, and Podoscypha was reserved as its type genus. 

Stereogloeocystidium Rick has been considered as the synonym of genus 

Podoscypha (Kirk et al. 2008). According to Drechsler-Santos et al. (2007), there 

has not been much change in the nomenclatural concept of the genus after Reid 

(1965). Major features of the genus are stipitate and flabellate basidiomata, dimitic 

hyphal system, and the occurrence of gloeocystidia in all the members (Bernicchia 

& Gorjón 2010; Ryvarden 2010). Athough another stipitate genus, Cymatoderma 

Jungh. also shares these characters, the latter can be distinguished from the former 

by their large sized and robust basidiomata, folded hymenial surface, tomentum 

made of undifferentiated hyphae with clamp connections (Drechsler-Santos et al. 

2007). Family Podoscyphaceae was weakly supported in the phylogenetic study of 

Aphyllophorales by Kim & Jung (2000). Based on the phylogenetic analysis of 

Binder et al. (2005), Abortiporus biennis is the closest genus of Podoscypha. 

According to studies (Binder et al. 2005, 2013; Hibbett et al. 2014), Podoscypha 

nested in the residual polyporoid clade, which included taxa of uncertain affinity. In 

Larsson (2007a), the genus was placed in the Polyporales, and it clustered with other 

corticioid forms of the family Meruliaceae. In the study of Sjökvist et al. (2012), 

species of Podoscypha along with other stereoid genera (Cotylidia P. Karst., 

Cymatoderma Jungh. Muscinupta Redhead, Lücking & Lawrey, Stereopsis D.A. 
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Reid) clustered under Meruliaceae. Binder et al. (2013) suggested Podoscyphaceae 

as the oldest name available for the residual polyporoid clade. According to recent 

study of Justo et al. (2017), Podoscypha is placed in the family Podoscyphaceae. 

Zmitrovich (2018) treats the genus under Meruliaceae. The monograph on “Stereoid 

fungi of America” published by Ryvarden (2010), describes and illustrates many 

Podoscypha species. At present, 46 species are recognized in the genus (Index 

fungorum, accessed on 01 October 2020). 

 Based on the current concepts (Bernicchia & Gorjón 2010; Ryvarden 2010; 

Wu et al. 2019), Podoscypha is mostly characterized by flabelliform to 

infundibuliform, often stipitate basidiomata, more or less imbricate pilei, smooth to 

more or less rugose hymenium, dimitic hyphal system, generative hyphae with 

clamp connections, presence of gloeocystidia, basidia with basal clamp connections 

and ellipsoid to cylindrical, hyaline, smooth, thin walled basidiospores that are 

inamyloid in Melzer’s reagent. Podoscypha species cause white rot on wood.   

Economic importance 

 Podoscypha petalodes is known to possess antioxidant properties (Fernando 

et al. 2015). Dye decolourizing ability is reported in P. elegans (G. Mey.) Pat. 

(Agrawal et al. 2017; Pramanik & Chaudhuri 2018). 

Distribution 

 Genus has a wide spread distribution. AFRICA (Ryvarden 1997), Cameroon 

(Douanla-Meli & Langer 2004). NORTH AMERICA (Berkeley 1852b; Welden 

1993), United States of America (Burt 1920; Lentz 1955; Reid 1965; Ryvarden 

2010). SOUTH AMERICA: Brazil (Drechsler-Santos et al. 2007). ASIA: China 

(Ryvarden 1997; Wu et al. 2019), Malaysia (Lee et al. 2012; Ryvarden 1997), 

Pakistan (Ryvarden 1997), Philippines (Boidin 1966), SriLanka (Fernando et al. 

2015), Thailand (Rungjindamai et al. 2008). EUROPE (Bernicchia & Gorjón 2010), 

Italy (Bernicchia 2001).  

Podoscypha petalodes (Berk.) Boidin and P. venustula (Speg.) D.A. Reid 

have been reported from India by Dhingra (1987), Ryvarden (1997), Florence 
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(2004), Prasher & Lalita (2013), Ranadive et al. (2013), Lyngdoh & Dkhar (2014), 

Ranadive (2014), Akash et al. (2017), and Tarafder et al. (2017). 

2.1.4.1.11. Polyporaceae Fries ex Corda 

Polyporaceae was erected by Fries in 1938 under the order Aphyllophorales 

for including all fungi that possessed a poroid hymenium (Cui et al. 2019). 

Thereafter, concept of the family kept changing (Karsten 1879; 1881, 1892, 

Patouilliard 1900; Donk 1960, 1964; Ryvarden 1976, 1978, 1983, 1984; Ryvarden 

& Gilbertson 1993, 1994; Jülich 1981; Ryvarden 1991; Zhao 1998; Kirk et al. 

2008). In the earlier classifications (Bondarzew & Singer 1941; Singer 1944; 

Bondartsev 1953), species of Polyporaceae were placed under five sub families 

(Porioideae, Tyromycetoideae, Fomitoideae, Polyporoideae, Corioloideae) and ten 

tribes (Piptoporeae, Ischnodermateae, Fomiteae, Phaeoleae, Inonoteae, 

Ganodermateae, Corioleae, Oxyporeae, Hirschioporeae, Daedaleae). Among the sub 

families, Ganodermateae was later erected as family Ganodermataceae by Donk 

(1948). Species included in the subfamily Inonoteae were later confirmed as 

belonging to another distinct clade of the Homobasidiomycetes, “Hymenochaetales” 

(Larsson et al. 2006; Hibbett et al. 2014). The agaricoid genera Lentinus and Panus 

were recognized as closely related with Polyporaceae (Singer 1951, 1975; Hibbett & 

Vilgalys 1991; Seelan et al. 2015). The recent classifications by Justo et al. (2017) 

and Zmitrovich (2018) treats Ganodermataceae as a synonym of Polyporaceae. At 

present, this is the largest group of Polyporales consisting mostly of poroid species 

and a few corticioid members (Justo et al. 2017). According to Kirk et al. (2008), 

Polyporaceae consists of 92 genera and 636 species (Cui et al. 2019). Justo et al. 

(2017) accepts 45 genera and Zmitrovich (2018) accepts 57 genera under the family 

Polyporaceae. Family names considered as  synonyms of Polyporaceae are 

Coriolaceae Singer, Cryptoporaceae Jülich, Echinochaetaceae Jülich, Fomitaceae 

Jülich, Ganodermataceae (Donk) Donk, Grammotheleaceae Jülich, Haddowiaceae 

Jülich, Microporaceae Jülich, Pachykytosporaceae Jülich, Perenniporiaceae Jülich, 

Sparsitubaceae Jülich, Lophariaceae Boidin, Mugnier & Canales and Trametaceae 

Boidin, Mugnier & Canales (Cui et al. 2019).  
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Based on the molecular phylogenetic studies of Hibbett & Vilgalys (1991, 

1993), the agaricoid genus Lentinus Fr. was found closely related to the poroid 

genus Polyporus. In the phylogenetic study of family Polyporaceae by Hibbett & 

Donoghue (1995) species belonging to Polyporus sensu stricto were claded together 

with species Lentinus which again indicated the close relation between these two 

genera. The molecular phylogenetic studies by Hibbett & Thorn (2001), Binder & 

Hibbett (2002), Ko & Jung (2002), Krüger & Gargas (2004), Sotome et al. (2008), 

Seelan et al. (2015) also confirm the closeness of the gilled genus Lentinus with 

members of Polyporaceae. Lentinus, along with Polyporellus P. Karst. (one of the 

infrageneric group of Polyporus) formed sister clades with Amauroderma Murrill, 

Ganoderma P Karst. and Perenniporia Murrill (Sotome et al. 2008). In the 

phylogenetic study of Binder et al. (2013) and Zmitrovich & Kovalenko (2016), 

Lentinus was clustered in the core polyporoid clade, and Panus was settled in the 

residual polyporoid clade of the family Polyporaceae. Molecular phylogenetic study 

of the genus Trametes of Polyporaceae, using ITS, LSU and RPB2 sequence data by 

Welti et al. (2012), distinguished four distinct genera in the Trametes group. They 

are i) Trametes (species with pubescent to hirsute pileus surface, including Lenzites 

betulinus (L.) Fr. and Coriolopsis polyzona (Pers.) Ryvarden), ii) Pycnoporus 

(species with red basidiocarps which blackens in KOH) iii) Artolenzites Falck 

(tropical Lenzites elegans) and iv) Leiotrametes gen. nov. (tropical Trametes 

menziesii, T. lactinea, and Leiotrametes species). Tomšovský et al. (2006) studied 

the phylogeny of all European and one American species of the genus Trametes and 

related genera. The study confirmed the monophyly of the genus Pycnoporus inside 

the Trametes clade. Tomšovský (2008) and Justo & Hibbett (2011) considers 

Pycnoporus as a synonym of Trametes, because both genera were settled together in 

their studies.  

According to the latest taxonomic concepts of Ryvarden (1991), Bernicchia 

(2005) and Justo et al. (2017), the major diagnostic characters of Polyporaceae 

members are: basidiomata that are resupinate, effused reflexed to pileate, hymenium 

smooth, poroid, daedaleoid, labyrinthine to lamellate hymenium, hyphal system 

dimitic to trimitic or sometimes monomitic, with clamp connections, rarely simple 



 97 

septate, with or without dendroid hyphal elements in the hymenium, absence of 

cystidia, and basidiospores that are smooth to ornamented, hyaline to brown, thin to 

thick walled. Members cause white rot type of wood decay.   

  Zmitrovich (2018) classifies Polyporaceae into three sub families, and four 

tribes: 

1. Sub family Polyporoideae Fr. 

The group includes species with diverse morphotypes, sometimes with 

melanized context and branched skeletal hyphae with distinct axial elements. 

Polporoideae has been divided into into 4 tribes: 

 i. Polyporeae Fr.‒This group consists of species with polyporoid, trametoid, 

or fibroporioid basidiomata, and weakly melanized, hyaline sclerohyphae. Atroporus 

Ryvarden, Cerioporus Quél., Echinochaete D.A. Reid, Favolus Fr., Polyporus 

Micheli ex Adans. are some of the taxa recognized under this tribe. 

 ii. Epitheleae Zmitr.‒This tribe mainly includes the crust fungi having 

resupinate to effused reflexed habit, and reduced sclerohyphae that are often fibrous 

in consistency. Some of the taxa treated in this group are Epithele (Pat.) Pat., 

Grammothele Berk. and Porogramme (Pat.) Pat.). 

 iii. Lentineae Fayod‒This tribe is mainly characterized by melanized 

sclerohyphae and often thin walled basidiospores. Daedaleopsis J. Schröt., Earliella 

Murrill, Fomes (Fr.) Fr., Hexagonia Fr. and Lentinus Fr. are some of the genera 

belonging to this tribe. 

 iv. Ganodermateae Bondartsev et Singer ‒Mostly melanized sclerohyphae 

and thick walled basidiospores are the major features of this tribe.  Some of the taxa 

placed in this tribe are Amauroderma Murrill, Dichomitus D. A. Reid, Donkioporia 

Kotl. et Pouzar, Ganoderma P. Karst. and Perenniporia Murrill. 
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2. Sub family Trametoideae Pinto-Lopes 

This sub family is characterized by trametoid habit, white, cream, or carmine 

red context and sympodially branched skeletal hyphae with indistinguishable axial 

elements. Taxa such as Coriolopsis Murrill, Lenzites Fr., Trametes Fr belong to this 

group. 

3. Sub family Lopharioideae Zmitr. 

Members of this sub family are distinguished by stereoid or corticioid habit, 

coloured or uncoloured context, poroid to hydnoid, uneven hymenium and fibrous 

skeletal hyphae. Dentocorticium (Parmasto) M. J. Larsen et Gilb., Dextrinoporus H. 

S. Yuan in Yuan et Qin and Lopharia Kalchbr. are included under this sub family. 

GENUS AMAURODERMA MURRILL 

The genus Amauroderma was proposed by Murrill in 1905, with Fomes 

regulicolor Berk. ex Cooke (=Amauroderma schomburgkii (Mont. & Berk.) 

Torrend) as the type species (Santana & Leite 2013). Amauroderma was earlier 

placed as a section of genus Ganoderma P. Karst. by Patouillard (1889a). The key 

character used to differentiate species of Amauroderma was the nature of 

basidiospores (Lloyd 1912). A work on the genus in South America was carried out 

by Torrend (1920) who recorded 28 species, placed in 3 sections, mainly 

characterized by stipitate basidiomata with globose or oblong, non truncate 

basidiospores. However, Cunningham (1965) recognized only 18 species under 

Amauroderma, from tropical and subtropical regions of the world. An 

infundibuliform, umbonate pileus with concentric zonations, and stipe with bulbous 

base were also considered as important characters for species recognition in 

Amauroderma by Otieno (1968). Furtado (1981) modified the genus concept of 

Amauroderma, and characterized the genus by the stipitate basidiomata, double 

walled, globose to subglobose basidiospores, and with tropical distribution. Pileus 

surface characters were also considered as important in the genus by Furtado (1981). 

Some of the other earlier studies in taxonomy of the genus were by Ryvarden & 

Johansen (1980), Corner (1983), and Moncalvo & Ryvarden (1997). According to 
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Nuñez & Ryvarden (2000) and Ryvarden (2004), basidiospores of Amauroderma are 

round to oblong ellipsoid, double walled, with a smooth, exosporium and a 

columnar endosporium. Zhao & Zhang (2000) reported 20 species of Amauroderma 

from China. But according to Hapuarachchi et al. (2018), only six species of these 

have been properly recognized under Amauroderma based on both morphological 

and phylogenetic studies. Twenty one species of Amauroderma were reported from 

the neotropics by Ryvarden (2004). According to Ryvarden (2004), species of 

Amauroderma can be distinguished from closely related Ganoderma by their non 

truncate basidiospores, and by their occurrence on buried roots/woods, while most 

Ganoderma species grow on dead wood. 

Amauroderma was placed as a sister genus of Ganoderma based on the 

combined nLSU and mtSSU-rDNA sequence data analysis by Moncalvo (2000). 

However, from the study (Moncalvo 2000), it was not clear whether the genus was 

monophyletic (Gomes-Silva et al. 2015). According to a molecular phylogenetic 

study by Gomes-Silva et al. (2015), Amauroderma is polyphyletic and is segregated 

into different clades. The clade which included the type species of the genus, and 

other Brazilian Amauroderma species used in the study were defined as 

Amauroderma sensu stricto, and the remaining clades were assumed as new genera. 

Polyphyletic and heterogenous nature of the genus was also proven in the 

subsequent molecular phylogenetic studies (Costa-Rezende et al. 2016, 2017). 

Based on Costa-Rezende et al (2017), two new genera were segregated from 

Amauroderma, Furtadoa Costa-Rezende, Robledo & Drechsler-Santos, 

characterized by monomitic hyphal system, and Foraminispora Robledo, Costa-

Rezende & Drechsler-Santos, characterized by hollow columnar endospore 

ornamentation. Recently another new genus, Sanguinoderma Y.F. Sun, D.H. Costa 

& B.K. Cui has been distinguished from Amauroderma by Sun et al. (2020). 

According to Sun et al. (2020), Sanguinoderma is morphologically differentiated 

from Amauroderma sensu stricto by its noticeable reaction in the pore surface, 

which easily turns blood red on bruising (Sun et al. 2020). The genus Amauroderma 

was treated under the Ganodermataceae by most workers (Bondartseva 1983a, 

1983b; Bondartseva 1998; Ryvarden 1991; Hapuarachchi et al. 2018, 2018a, 2019). 
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However, according to the recent molecular phylogenetic works by Justo et al. 

(2017) and Zmitrovich (2018), Amauroderma, and related genera like Ganoderma 

and Haddowia (Steyaert) Zmitr. are considered as belonging to the family 

Polyporaceae. Justo et al. (2017) and Zmitrovich (2018) recognize the family 

Ganodermataceae as a synonym of the family Polyporaceae. The Index Fungorum 

database also accepts the genus Amauroderma under the family Polyporaceae 

(database accessed on 03 November 2020). Currently, the genus holds 74 species 

(Index Fungorum, accessed on 03 November 2020). 

According to the latest concept (Ryvarden 2004; Gomes-Silva et al. 2010), 

Amauroderma is distinguished by the generally stipitate fruitbodies, globose to 

ellipsoid, hyaline to pale yellow, non truncated, double walled basidiospores with 

smooth to ornamented inner layer, and by the absence of cystidia. Species occurr on 

fallen dead wood, or roots of living or dead trees, in soil mixed with remains of 

decayed wood. Members have tropical and subtropical distribution. The genus 

causes white rot on wood.  

Infrageneric classification 

Species of Amauroderma were classified into three sections, by Torrend 

(1920) as follows: 

Section Polyporoídes a spores lisses ou legerement échinulées 

 The group consisted of species with robust habit, and smooth, sparsely 

echinulate basidiospores.  

Section Polyporoides a spores reticules verruqueuses ou echinulees 

 This section included species with robust habit, and warty or echinutate 

basidiospores. 

Section Polystictoíoes 

 The group consisted of species with thinner and quite membraneous pileus.  
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Economic importance  

Species of Amauroderma possess potential nutritional and therapeutic 

properties. Amauroderma species are commonly known as “epileptic child 

mushroom”, “cendawan budak sawan” (Malay language) or “Jiazhi” (China) (Chan 

et al. 2013; Hapuarachchi et al. 2018). This fungus possess good anti oxidant and 

anti inflammatory properties, and has been used by some natives of Malaysia for 

preventing epilepsy in Children (Chang & Lee 2004; Azliza et al. 2012; Chan et al. 

2013). Presence of volatile constituents in Amauroderma species is thought to be 

responsible for their useful effects (Chan et al. 2015). Amauroamoienin, (l7R)-17-

methylincisterol and jacareubin compounds present in Amauroderma amoiense J.D. 

Zhao & L.W. Hsu provides this fungus acetyl cholinesterase inhibitory activity 

(Zhang et al. 2013). A purified protein, amaurocine from A. camerarium (Berk.) J.S. 

Furtado fermentations were found to be effective against the sexually transmitted 

disease Trichomoniasis (Hapuarachchi et al. 2018). Amaurocine has anti toxic 

effects against parasites and pathogens, thereby improving immune system (Duarte 

et al. 2016). 

Amauroderma species are well known for its pathogenicity. Members of the 

genus are generally parasitic on the roots of living or dead trees, and cause white rot 

(Hapuarachchi et al. 2018). Amauroderma parasiticum corner and A. rude (Berk.) 

Torrend is known to cause root rot disease on Acacia mangium plantations (Glen et 

al. 2009).  

Distribution 

The genus has a tropical and subtropical distribution: AFRICA: Kampala, 

Kenya, Rhodesia, Uganda (Otieno 1968), Liberia (Ryvarden 2004). NORTH 

AMERICA: Florida (Dollinger & Vlasák 2016). SOUTH AMERICA: Guyana 

(Aime et al. 2003), Brazil (Torrend 1920; Gulaid & Ryvarden 1998; Ryvarden & 

Meijer 2002; Groposo & Loguercio-Leite 2005; Coelho et al. 2007; Gibertoni et al. 

2008; Campacci & Gugliotta 2009; Gomes-Silva et al. 2010; Gibertoni & Drechsler-

Santos 2010; Gugliotta et al. 2010; Abrahão et al. 2012; Gomes-Silva & Gibertoni 

2012; Campos-Santana & Loguercio-Leite 2012; Gomes-Silva et al  2015; Gugliotta 
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et al. 2015; Costa-Rezende et al. 2016), Tropical America (Ryvarden 2004; Decock 

& Herrera-Figueroa 2006). ASIA: China (Teng 1936; Zhao et al. 1979, 1983; Zhao 

& Zhang 1987; Zhao & Zhang 2000), North Thailand (Núñez & Ryvarden 2000), 

Japan (Núñez & Ryvarden 2000), Malaysia (Lee et al. 2012), Philippines (Murrill 

1908), Singapore (Corner 1983), Taiwan (Núñez & Ryvarden 2000), Valenzuela 

(Corner 1983; Ryvarden & Iturriaga 2004; Ryvarden 2004).  

 Species of Amauroderma such as A. camerarium (Berk.) J.Furtado, A. 

fuscoporia Wakef. A. leptopus (Pers.) J. Furtado, and A. pudens (Berk.) Ryv. have 

been reported from  India (Mohanan 2011; Ranadive 2013). 

GENUS BRESADOLIA SPEGAZZINI 

Genus Bresadolia was erected by Spegazzini in 1883, with B. paradoxa as 

the type species. The genus was considered as a synonym of Polyporus Micheli ex 

Adans by Cunningham (1927). Bresadolia is differentiated from Polyporus sensu 

lato in having fleshy to watery basidiomata, papery and wrinkled pileus surface, 

absence of scales, inflated generative hyphae, and presence of skeletal hyphae 

(Motato-Vásquez et al. 2018).   

Phylogenetically, Bresadolia belongs to the core polyporoid clade of 

Polyporales (Binder et al. 2013). In the recent study of Motato-Vásquez et al. 

(2018), the genus settled as a sister taxon to Polyporus sensu stricto. Currently, the 

genus is accepted under the family Polyporaceae, and holds five species according 

to Index Fungorum (accessed on 30 September 2020). 

Major features of the genus are annual, laterally to centrally or eccentrically 

stipitate basidiomata, that are fleshy and watery when fresh, turning papery and 

easily broken when dry, flabelliform to infundibuliform pileus, pale yellow to 

ochraceous, azonate pileus that have a wrinkled and papery cuticle or with dark 

radial lines or pink to purplish spots, white to cream, fleshy context, round to 

angular pores that are decurrent on stipe, white to cream pore surface and 

cylindrical, fleshy to hard stipe. Microscopically, the genus is characterized by 

dimitic hyphal system, with inflated and clamped generative hyphae, fewer clamp 
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connections in more inflated hyphae, absence of cystidia and cylindrical to 

subellipsoid, hyaline to slightly yellowish, thin walled, smooth, basidiospores, 

usually with large guttules, and inamylod in Melzer’s reagent. Members cause white 

rot on wood (Motato-Vásquez et al. 2018).  

Distribution 

The genus is distributed in tropical and warm climatic regions. AFRICA: 

Kenya, Malawi, Tanzania (Ryvarden & Johansen 1980). NORTH AMERICA: 

Amazonia forests, Argentina, Cuba (Motato-Vásquez et al. 2018). SOUTH 

AMERICA: Bolivia, Brazil, Paraguay, Peru (Corner 1984; Silveira & Wright 2005). 

ASIA: China (Si & Dai 2016), Japan (Núñez & Ryvarden 1995), Java (Junghuhn 

1840), Taiwan, Vietnam (Núñez & Ryvarden 2001). 

From India, B. uda (Jungh.) Audet (as Polyporus udus Jungh) has been 

reported (Núñez & Ryvarden 1995; Ranadive 2013). 

 GENUS CELLULARIELLA ZMITROVICH & MALYSHEVA 

 Genus Cellulariella was established by Zmitrovich and Malysheva in 2014, 

with Cellulariella acuta (Berk.) Zmitr. & Malysheva as the type species. The genus 

was erected for accommodating two species of Lenzites Fr. (L. acuta Berk. and L. 

warnieri Durieu et Mont.), belonging in the Trametes group (Ryvarden 1991; 

Tomšovský 2008; Rajchenberg 2011; Welti et al. 2012; Carlson et al. 2014). In the 

molecular phylogenetic study of Welti et al. (2012), Lenzites acuta and L. warnieri 

were found to be distinct from other species of Lenzites. Zmitrovich & Malysheva 

(2013) proposed the name Cellulariella (as a substitution for the name Cellularia 

nom. ambig) for accommodating these two species. However, this was invalidly 

published. Later, the name Cellulariella was validly published by Zmitrovich & 

Malysheva (2014). 

 Cellulariella is characterized by annual to perennial, trametoid or scenidioid 

basidiocarps, poroid, large favoloid or daedaloid to lamellate hymenium, suberose, 

white to tan coloured context, dimitic hyphal system, generative hyphae with clamp 

connections, presence of pseudocystidia formed from the ends of skeletal hyphae 
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and cylindrical, thin walled basidiospores that are acyanophilous and inamyloid in 

Melzer’s reagent (Zmitrovich & Malysheva 2013; Zmitrovich 2018). Members of 

the genus cause white rot on wood. 

Economic importance 

 The species C. warnieri is considered as an important medicinal mushroom 

mainly because of their antioxidant property (Savino et al. 2014, 2016; Knežević et 

al. 2017). According to Badyalan et al. (2019), C. warnieri could be used by 

humans food and medicine. 

Distribution 

 Cellulariella has a wide distribution. AFRICA: Algeria (Donk 1974), 

Cameroon (Ambit & Mossebo 2015), East Africa (Ryvarden & Johansen 1980), 

Morocco (Pilát 1936‒1942). NORTH AMERICA (Ryvarden & Gilbertson 1993), 

Costa Rica (González-Ball et al. 2004). ASIA: China (Dai et al. 2011; Dai 2012; 

Cui et al. 2019), Japan (Núñez & Ryvarden 2001), Kazakhstan (Švarcman 1964), 

Malaysia (Lee et al. 2012), Pakistan, Thailand (Núñez & Ryvarden 2001), 

Turkmenistan (Bondarsev 1953). AUSTRALIA: (Núñez & Ryvarden 2001). 

EUROPE: Armenia (Melik-Hacatryan & Martirosyan 1971), Austria (Passauer 

1976), Bulgaria (Pilát 1936‒1942), Caucasus (Bondarsev 1953), Czechoslovakia 

(Pilát 1936‒1942), France (David 1967, Marchand 1975), Georgia (Bondarsev 

1953), Hungary (Igmándy 1962), Italy (Bernicchia 2001).  

Cellulariella acuta and C. warnieri has been reported from India by Bakshi 

(1971), Sankaran & Florence (1995), Florence & Yesodharan (1997), Florence & 

Yesodharan (2000), Sharma (2000), Leelavathy & Ganesh (2000), Florence (2004), 

Mohanan (2011), Ranadive (2013), Lyngdoh & Dkhar (2014), Rathod & Bendre 

(2015), and Pathania & Chander (2018). 

GENUS CORIOLOPSIS MURRILL  

 Coriolopsis was established by Murrill in 1905, with C. occidentalis 

(Klotzsch) Murrill as the type. Recent mycologists consider Coriolopsis polyzona 
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(Pers.) Ryvarden as the type species (Niemelä et al 1992; Justo & Hibbett 2011; Li 

et al. 2016). Coriolopsis was placed in Polyporaceae by Bondartseva (1983), and in 

Poriaceae by Bondartseva (1998). The genus had been considered as a synonym of 

Trametes Fr., and many Coriolopsis species have been treated in the latter genus 

(Corner 1989; Tomšovský 2008; Justo & Hibbett 2011). According to Ryvarden 

(1991), and Justo & Hibbett (2011), brown context and coloured hyphae distinguish 

Coriolopsis from Trametes. Funalia Pat. also resembles Coriolopsis, but they 

possess white context and hyaline hyphae (Ryvarden & Johansen 1980; Li et al. 

2016). Species of Hexagonia Fr. also show similarity with Coriolopsis in having 

coloured hyphae, but the former can be separated from the latter by their 

cyanophilous skeletal hyphae, and absence of a distinct sharp line above the context 

as present in Trametes (Ryvarden & Gilbertson 1993). Based on the phylogenetic 

study by Ko & Jung (1999), the genus Coriolopsis belonged to the Trametes group. 

In the study based on SSU rDNA and ITS sequence data (Ko 2000), four genera 

such as Coriolopsis (C. polyzona (Pers.) Ryvarden), Lenzites Fr., Pycnoporus P. 

Karst. and Trametes were grouped together under the core Polyporaceae clade. 

Morphological and cytological support for Lenzites-Coriolopsis-Pycnoporus-

Trametes group was put forward by Rajchenberg (2011). Currently the genus is 

considered as polyphyletic with two lineages in the Polyporus clade that are 

distantly related with each other and the generic type (C. polyzona) in Trametes 

(Justo & Hibbett 2011). According to Zmitrovich & Malysheva (2013), Coriolopsis 

sensu stricto evolved through the trametoid subradiation of Polyporaceae. In the 

opinion of Justo et al. (2017), species of Coriolopsis warrants a new name since the 

type of the genus has been transferred to Trametes. Zmitrovich (2018) treats 

Coriolopsis as an independent genus. Currently 27 species are accepted in the genus 

(Index Fungorum, accessed on 30 September 2020).  

 Based on the current concepts (Ryvarden & Johansen 1980; Ryvarden & 

Gilbertson 1993; Justo & Hibbett 2011), Coriolopsis species are characterized by 

annual, resupinate to pileate basidiomata, velutinate to hirsute or sometimes 

glabrous, zonate or azonate pileus, yellowish to umber brown, hymenium poroid, 

pore surface concolorous with pileus, golden to umber brown context, trimitic 
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hyphal system with clamped generative hyphae, hyaline to golden brownish skeletal 

hyphae, absence of cystidia, hyaline, cylindrical to oblong ellipsoid, smooth, thin 

walled basidiospores that are negative in Melzer’s reagent. Members cause white rot 

on hardwoods. 

Economic importance 

 Coriolopsis gallica (Fr.) Ryvarden is known to possess antimicrobial, 

immunomodulatory and cytotoxic activities (Fakoya & Oloketuyi 2012; Ranadive et 

al. 2013a; Doskocil et al. 2016). Presence of laccase provides Coriolopsis species 

the ability to decolourize industrial and textile waste waters and synthetic dyes 

(Murugesan & Kalaichelvan 2003; Jaouani et al. 2006; Xu et al. 2016; Champagne 

2009; Nandal et al. 2013; Chen & Ting 2015; Daâssi et al. 2014; Cheng et al. 2016). 

Distribution 

 Coriolopsis species has a cosmopolitan distribution: AFRICA: Angola 

(Ryvarden & Johansen 1980), Cameroon (David & Rajchenberg 1992; Roberts & 

Ryvarden 2006; Douanla-Meli et al. 2007), Ethiopia, Malawi, Sierra Leone, Zambia 

(Ryvarden & Johansen 1980). NORTH AMERICA (Gilbertson & Ryvarden 1986; 

Zhou et al. 2016). SOUTH AMERICA: Argentina (Robledo & Rajchenberg 2007), 

Brazil (Ryvarden 1988; Drechsler-Santos et al. 2008; Nogueira-Melo et al. 2012), 

Andes-Amazon (Salvador-Montoya et al. 2012), United States of America (Bishop 

& McGrath 1978). ASIA: (Núñez & Ryvarden 2001), China (Dai 2011; Dai et al. 

2011; Dai 2012; Li et al. 2016; Cui et al. 2019), Israel (Țura et al. 2010), Malaysia 

(Corner 1989a; Yamashita et al. 2009; Bolhassan et al. 2012; Lee et al. 2012), 

Singapore (Corner 1989a), Thailand (Choeyklin et al. 2011). EUROPE: Central 

Sweden (Ryvarden & Gilbertson 1993; Ryvarden & Melo 2014), Italy (Bernicchia 

2001; Bernicchia et al. 2007). 

Species of Coriolopsis reported from India are C. brunneo-leuca (Berk.) 

Ryvarden, C. gallica (Fr.) Ryvarden, C. occidentalis (Klotzsch) Murrill and C. 

telfairii (Klotzsch) Ryvarden (Bakshi 1971; Sankaran & Florence 1995; Roy & De 

1996; Florence & Yeshodharan 1997; Florence & Yeshodharan 2000; Leelavathy & 
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Ganesh 2000; Prasher & Lalita 2013; Ranadive 2013; Nagadesi et al. 2014; Verma 

et al. 2008; Mohanan 2011). 

GENUS EARLIELLA MURRILL   

 Earliella is a monotypic genus established by Murrill in 1905, with Earliella 

cubensis Murrill (currently E. scabrosa (Pers.) Gilb. & Ryvarden) recognized as the 

type species. Corner (1990) considered Earliella under Trametes Fr. (Zmitrovich 

2018), and Ryvarden (1991) treated the genus in the Trametes group. The genus 

consists of only a single species, E. scabrosa. In the molecular phylogenetic work on 

Trametes by Justo & Hibbett (2011), Earliella formed a clade along with 

Daedaleopsis J. Schröt., in the trametoid group of  the large polyporoid clade. Based 

on Binder et al. (2013), Earliella is positioned in the core polyporoid clade of 

Polyporales. Justo et al. (2017), and Zmitrovich (2018) accept the genus under 

Polyporaceae.  

 According to Nuñez & Ryvarden (2001), Bernicchia (2005) and Zmitrovich 

(2018), the genus is described by annual to perennial, effused relaxed to pileate 

basidiomata, often with a broad decurrent base, suberose, white to cream context, 

dimitic hyphal system with clamped generative hyphae, skeletal hyphae with 

dendroid branchings, absence of cystidia, usually with a dense agglutinated layer in 

the crust region made of yellowish brown clavate, thick walled cells, basidia with 

basal clamp connections, and ellipsoid to cylindrical basidiospores that are 

acyanophilous and inamyloid. Members of the genus cause white rot on wood.  

Economic importance 

 Earliella scabrosa has many pharmaceutical applications since they are 

reported to have anticancerous, antimicrobial, antioxidant and free radical 

scavenging properties (Liew et al. 2015, Zmitrovich et al. 2017).  According to Peng 

& Don (2013), in vitro grown E. scabrosa possessed antifungal activity. Earliella 

sacbrosa is also able to decolourize various artificial dyes that are serious 

environmental pollutants (Erkut 2010; Lyra et al. 2009; Moreira-Neto et al. 2013). 
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Distribution 

Earliella has a pantropical distribution (Ryvarden 1991). AFRICA: 

Cameroon (Roberts & Ryvarden 2006), East Africa (Ryvarden & Johansen 1980). 

NORTH AMERICA (Murrill 1905; Gilbertson & Ryvarden 1986; Zhou et al. 2016). 

SOUTH AMERICA: Brazil (Groposo & Loguercio-Leite 2005; Salvador-Montoya 

et al. 2012), Guyana (Aime et al. 2003). ASIA: Malaysia (Corner 1989a, Lyra et al. 

2009; Yamashita et al. 2009; Bolhassan et al. 2012; Lee et al. 2012; Peng & Don 

2013), China (Dai et al. 2011; Dai 2012; Cui et al. 2019), Japan, Taiwan, Far East 

Russia, Northern Thailand, Vietnam (Nuñez & Ryvarden 2001): EUROPE: Italy 

(Bernicchia 2005).  

Earliella scabrosa has been reported from India by Ramakrishnan (1959), 

Rangaswamy et al. (1970), Bilgrami et al. (1991), Mohanan (1994), Sankaran & 

Florence (1995), Hosagoudar et al. (1996), Roy & De (1996), Florence & 

Yesodharan (1997),  Florence & Yesodharan (2000), Thind & Chatrath (1960), 

Bakshi (1971), Leelavathy & Ganesh (2000), Sharma (2000), Verma et al. 2008, 

Mohanan (2011), Ranadive et al. (2011), Prasher & Lalita (2013), Ranadive (2013) 

and Saha et al. (2018).  

GENUS ECHINOCHAETE REID  

 Echinochaete was erected by Reid in 1963, with Echinochaete megalopora 

(Bres.) D.A. Reid (currently E. brachypora (Mont.) Ryvarden) as the type species. 

Bondartseva (1983a, 1983b) placed the genus under a separate family 

Echinochaetaceae Jülich. According to Sotome et al. (2009), the genus Asterochaete 

Bondartsev & Singer, earlier established by Bondartsew & Singer (1941) resembled 

Echinochaete, but the former genus was illegitimate, since the name was used for a 

genus of the Cyperaceae. A similar genus Dendrochaete G. Cunn. typified by D. 

russiceps (Berk. & Broome) G. Cunn. was erected by Cunningham (1965), but was 

treated as a synonym of Echinochaete by many workers (Ryvarden & Johansen 

1980; Corner 1984; Núñez & Ryvarden 1995, 2001; Sotome et al. 2008). Presence 

of setal elements on the pileal surface, as well as in the hymenium, and the strong 

dextrinoid reaction in Melzer’s reagent of hyphae in the context are considered as 
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the important distinguishing characters of the genus by Ryvarden & Johansen 

(1980). According to Ryvarden & Johansen (1980), species in the genus are mainly 

distinguished by differences in the form of basidiocarps and shape of setal elements 

rather than the differences in the hyphal characters and size of basidiospores. The 

genus has been subjected to many studies along with species of Polyporus, because 

of the closeness of two genera (Corner 1984; Núñez & Ryvarden 1995; Silveira & 

Wright 2005; Sotome et al. 2008; Coelho & Silveira 2014; Palacio et al. 2017). The 

presence of distinct setal elements distinguishes it from Polyporus (Sotome et al. 

2008; Coelho & Silveira 2014). Based on Binder et al. (2013), Echinochaete 

belongs to the core polyporoid clade, under the family Echinochaetaceae, closely 

related with Polyporus. However, Justo et al. (2017) & Cui et al. (2019) consider 

Echinochaetaceae as a synonym of Polyporaceae. At present, the genus consists of 

five species, E. brachypora, E. cinnamomeosquamulosa (Henn.) D.A. Reid, E. 

maximipora Sotome & T. Hatt, E. ruficeps (Berk. & Broome) Ryvarden, and E. 

russiceps (Berk. & Broome) D.A. Reid (Index fungorum, accessed on 30 September 

2020).  

 Species of this genus are distinguished by annual, short, laterally stipitate 

basidiomata, dimitic hyphal system, generative hyphae with clamp connections, 

arboriform skeleto ligative hyphae that are dextrinoid in Melzer’s reagent, spinulose 

setae like structures on the pileipellis region and hymenium, and ellipsoid to 

cylindrical, hyaline, smooth, thin walled basidiospores that are inamyloid in 

Melzer’s reagent (Ryvarden & Johansen 1980; Corner 1984; Núñez &  Ryvarden 

1995, 2001; Silveira & Wright 2005; Sotome et al. 2008; Zmitrovich 2018). Species 

of Echinochaete cause white rot on wood. 

Economic importance 

 The secondary metabolites in E. brachypora (Mont.) Ryvarden is known to 

possess antimicrobial activity (Chemutai et al. 2018; Sum et al. 2019). 
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Distribution 

 The genus has pantropical distribution (Ryvarden 1991): AFRICA: Kenya, 

Burundi, Malawi, Tanzania, Uganda (Ryvarden & Johansen 1980), Cameroon 

(Roberts & Ryvarden 2006). NORTH AMERICA: Mexico (Welden et al. 1989). 

SOUTH AMERICA: Brazil (Coelho & Silveira 2014), Cayenne (Saccardo 1888), 

Quintana Roo (Welden et al. 1989). ASIA: China (Dai 2012, Cui et al. 2019), 

Ceylon (Berkeley & Broome 1873), Japan (Aoshima & Abe 1983; Núñez & 

Ryvarden 1995, 2001; Sotome et al. 2009), Malaysia (Lee et al. 2012; Bolhassan et 

al. 2012), Singapore (Corner 1984), Vietnam (Núñez & Ryvarden 2001), Sri Lanka 

(Reid 1976). AUSTRALIA: New South Wales, New Zealand (Cunningham 1965), 

Papua New Guinea (Corner 1984). EUROPE: New Caledonia (Reid 1976). 

From Kerala, one species (E. ruficeps) has been reported (Mohanan 2011). 

GENUS FAVOLUS FRIES 

Genus Favolus was established by Fries in 1828, with F. brasiliensis (Fr.) Fr. 

as the type species. The genus was erected for accommodating species having fleshy 

basidiocarps and radially arranged pores. However, most of the mycologists (Corner 

1984; Ryvarden 1991; Núñez & Ryvarden 1995, 2001; Ryvarden & Iturriaga 2003; 

Silveira & Wright 2005; Drechshler-Santos et al. 2008; Kirk et al. 2008) treated 

Favolus as a synonym of genus Polyporus P. Micheli ex Adans., because of the 

macro and micromorphological similarities between these two genera. Ryvarden & 

Johansen (1980) recognized Favolus as a distinct genus. According to Ryvarden 

(1991), acceptance of Favolus as a separate genus by Johansen & Ryvarden (1980) 

was because of a wrong supposition that F. brasiliensis possessed simple septate 

generative hyphae. Núñez & Ryvarden (1995) treated Favolus as one of the six 

infrgeneric groups of Polyporus, and defined the group by the flabelliform to 

dimidiate pileus and a short lateral stipe without a dark crust. In the phylogenetic 

study of Sotome et al. (2013) the infrageneric group Favolus was separated into two 

major clades, Favolus and Neofavolus Sotome & T. Hatt., which according to them 

was distinguishable at the generic level. According to Sotome et al. (2013), genus 

Favolus was characterized by basidiomata with radially striate pileus surface, often 
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undifferentiated pileipellis, composed of non agglutinated, interwoven hyphae (with 

F. pseudobetulinus as an exception), whereas the genus Neofavolus was was 

distinguished by glabrous pileus with or without scales, and pileipellis composed of 

parallel and agglutinated hyphae. Currently 77 species are listed under Favolus 

(Index Fungorum, accessed on 30 September 2020). 

 The genus is characterised by annual, dimidiate, flabelliform to spathulate 

basidiomata, which are usually thin and soft in consistency, turning brittle and light 

weighted on drying, glabrous to weakly tomentose pileus that are smooth or radially 

striated, white to cream coloured when fresh, hexagonal to radially elongated 

hymenium, thin context, dimitic hyphal system with generative hyphae, with or 

without clamp connections, sparsely branched skeletal hyphae, absence of cystidia 

and cylindrical to weakly navicular, smooth, thin walled basidiospores that are 

inamyloid in Melzer’s reagent. Favolus species occur on angiosperms and cause 

white rot (Ryvarden & Johansen 1980; Papp & Dima 2017; Zhou & Cui 2017). 

Economic importance 

Favolus tenuiculus P. Beauv. is a well known edible (Ruán-Soto et al. 2006; 

Salmones et al. 2005; Gamboa-Trujillo et al. 2019), and is available in the markets 

of the Gulf of Mexico (Omarini et al. 2009). 

Distribution 

Favolus has a pantropical distribution (Ryvarden & Johansen 1980). 

AFRICA: Cameroon (Roberts & Ryvarden 2006), Kenya, Malawi (Ryvarden & 

Johansen 1980), Tanzania (Juma et al. 2016); NORTH AMERICA: Costa Rica, 

Jamaica (Murrill 1905), United States of America (Overholts 1953; Bishop & 

McGrath 1978). SOUTH AMERICA: Argentina (Robledo & Rajchenberg 2007), 

Brazil (Borges Da Silveira & Wright 2002; Gibertoni et al. 2004; Groposo & 

Loguercio-leite 2005, Sotome et al. 2011), French Antilles and Guiana (David & 

Rajchenberg 1985. ASIA: China (Dai 2012; Zhou et al. 2016; Zhou & Cui 2017; 

Cui et al. 2019), Japan (Núñez & Ryvarden 2001; Sotome et al. 2011), Malaysia 

(Lee et al. 2012), Singapore (Llyod 1920, Sotome et al. 2013), South Korea 
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(Tibpromma et al. 2017), Thailand, Vietnam (Núñez & Ryvarden 2001). EUROPE: 

Hungary (Papp & Dima 2017), Sweden (Ryvarden & Melo 2014).  

From India, species of Favolus such as F. bengala Bose, F. brasiliensis (Fr.) 

Fr., F. jacobaeus Sacc. & Berl., F. tenuiculus P. Beauv., F. grammocephalus (Berk.) 

Imazeki and F. tessellatulus (Murrill) Sacc. & D. Sacc. have been reported (Bose 

1919, 1927, 1937; Thind & Chatrath 1957, Bakshi 1971; Leelavathy & Ganesh 

2000; Mohanan 2011; Prasher & Lalita 2013; Ranadive 2013; Saha et al. 2018). 

GENUS GANODERMA P. KARSTEN 

The genus Ganoderma was erected by Karsten in 1881 for placing laccate 

and stipitate white rot polypore Polyporus lucidus W. Curt (Murrill 1902). Later, 

1887, Patouillard included all members of polyporaceae with coloured spores, 

adhering tubes, and shining crusted pilei under the genus Ganoderma. He also 

published a partial monograph on the genus in 1889 which represented forty eight 

species (Murrill 1902). In 1889a, Patouillard classified the genus into two sections, 

section Ganoderma, and section Amauroderma. Karsten (1889) created another 

genus Elfvingia Karst. for including non laccate Ganoderma species with Polyporus 

applanatus (Pers.) Wallr. as the type species. Genus Tomophagus Murrill was 

erected by Murrill (1905b) for placing Polyporus colossus Fr. which was later 

considered as a synonym of Ganoderma by Furtado (1965), Steyaert (1972) and 

Ryvarden (1991). Steyaert (1980) believed that G. colossus (Fr.) C.F. Baker could 

be a tropical variant of the temperate western North American species, G. 

oregonense Murrill, which also possesses soft and pale context as G. colossus. 

Coleman (1927) studied the structure of the spore wall in Ganoderma and suggested 

that all species having basidiospores which are usually truncate, with hyaline outer 

wall separated from brown spiny inner wall by inter wall pillars should be placed 

under the genus Ganoderma. Members of the genus are treated under several 

complexes such as G. lucidum complex (Adaskaveg & Gilbertson 1988; 

Hapuarachchi et al 2015), G. parvulum complex, G. resinaceum complex (Steyaert 

1980), G. valesiacum complex (Monocalvo et al. 1995a), and G. applanatum-

australe species complex (Adaskaveg & Gilbertson 1988; Moncalvo & Buchanan 
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2008). Ganoderma lucidum complex includes G. lucidum and its allied species 

(Monocalvo et al. 1995a). According to Hapuarachchi et al. (2015), this complex is 

represented by seventeen species such as G. ahmadii, G. boninense, G. carnosum, 

G. flexipes, G. lingzhi , G. lucidum, G. multipileum, G. oerstidii, G. oregonense, 

G.pfeifferi, G. resinaceum, G. sessile, G. sichuanense, G. tropicum, G. tsugae, G. 

valesiacum and G. zonatum. Taxa such as G. bibadiostriatum, G. stipitatum and G. 

parvulum belong to Ganoderma parvulum complex (Steyaert 1980). According to 

Steyaert (1980), G. resinaceum complex consists of G. lucidum and G. resinaceum. 

G. valesiacum, G. tsugae, G. oregonense and G. carnosum forms G. valesiacum 

complex (Monocalvo et al. 1995a).  The non laccate species of Ganoderma such as 

G. adspersum, G. applanatum, G. australe, G. gibbosum, G. lobatum, G. philippii 

constitutes G. applanatum-australe species complex (Moncalvo & Buchanan 2008). 

In 1988, Adaskaveg & Gilbertson studied and compared basidiospores, pileocystidia 

and other basidiocarp characters of some species of Ganoderma lucidum complex 

(G. tsugae, G. zonatum, G. colossus, G. meredithae and G. oregonense), which 

showed affinities with G. lucidum. A world list of Ganoderma species has been 

published by Moncalvo & Ryvarden (1997). The variations in micromorphological 

characters such as thickness of inter walled pillars of basidiospores, pillar 

disposition and pileipellis structure shown by different species under sub genus 

Ganoderma, has been described by the authors in detail and they consider these as 

valuable characters for species recognition of the genus. According to Moncalvo 

(2000), high morphological variability, misinterpretations of different taxonomic 

characters like, colour and consistency of fruit bodies of Ganoderma, have greatly 

contributed to the erection of unwanted synonyms, and to the lack of proper 

identification keys. The detailed morphology of Ganoderma species with laccate 

surface was described by Torress-Torress & Guzmán-Devalos (2012a). Taxonomy 

of Ganoderma is always in a state of confusion and one-third of the species placed 

in this genus are synonyms (Wang et al. 2014). 

Molecular phylogenetic studies on hymenomycetous fungi using sequences 

from nuclear small subunit were conducted by Hibbett & Donoghue (1995), and 

Hibbett et al. (1997). According to these works, Ganoderma belonged to a group of 
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white rot fungi that included Trametes, Fomes, Polyporus, Lentinus, Datronia, 

Pycnoporus, and many other polypore genera. Hseu et al. (1996) used RAPD – 

Polymerase chain reaction, and internal transcribed spacer sequences to differentiate 

the isolates of G. lucidum complex. Park et al. (1994), Gottlieb et al. (1995, 1998), 

and Gottlieb & Wright (1999a) carried out isoenzyme analysis for discriminating 

species of Ganoderma. Moncalvo et al. (1995) used nrDNA ITS sequences to 

differentiate species of Ganoderma. Based on Moncalvo et al. (1995), Ganoderma 

was distinct from Amauroderma, and the sub genus Elfvingia formed a 

monophyletic clade with good support. Their study does not support the 

categorization of Ganoderma to different sections based on pileocystidia shape as 

proposed by Steyaert (1980). Moncalvo et al. (1995) considered Ganoderma as a 

recently derived genus because of their low sequence difference observed in the 28S 

ribosomal gene. The taxonomy of the G. lucidum complex was revised in their study 

(Moncalvo et al. 1995a), and according to the authors, extensive convergence or 

parallelism of morphological characters has occurred during Ganoderma evolution, 

and also, remarkable morphological difference may occur with less divergence time. 

Based on the phylogenetic study conducted by Moncalvo et al. (1995a), laccate 

species of Ganoderma has a tropical origin, and there is less correlation between 

rDNA gene phylogeny and morphology in the G. lucidum complex. Literature also 

suggests that culture characters are less polymorphic than morphological characters 

between recently diverged taxa and therefore not useful in distinguishing 

monophyletic groups. The genus Amauroderma was placed as a sister genus of 

Ganoderma based on the combined nLSU and mtSSU-rDNA sequence data 

(Moncalvo 2000). Moncalvo et al. (1995), Moncalvo (2000) and Hong & Jung 

(2004) supports the recognition of Tomophagus as a distinct genus, and not as a 

synonym of Ganoderma, as previously considered by Furtado (1965), Steyaert 

(1972), Steyaert (1980) and Ryvarden (1991). The nrDNA ITS sequences were used 

by different workers in identifying species of Ganoderma (Gottlieb et al. 2000; 

Smith & Sivasithamparam 2000; Wang et al. 2014). 

Molecular phylogenetic study on Ganoderma based on nearly complete 

mitochondrial small subunit ribosomal DNA (mtDNA SSU) was conducted by Hong 
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et al. (2002) and according to their study, mtDNA SSU carried 3.3 times more 

information than nrDNA ITS sequences between the studied Ganoderma species. As 

per Hong & Jung (2004), the variable domains of mt SSU rDNA form a useful 

marker for delineation of phylogenetic groups within Ganoderma. The strains of 

Ganoderma used in the study (Hong & Jung 2004) were divided into six 

monophyletic groups and Ganoderma lucidum, the most cosmopolitan member of 

Ganoderma, was polyphyletic according to geographical origins. A study on global 

diversity of Ganoderma lucidum complex based on morphology and multilocus 

phylogeny was carried out by Zhou et al. (2014). As per the study (Zhou et al. 

2014), Ganoderma species did not cluster in a single monophyletic clade, instead 

were grouped into different lineages with species from different geographical 

regions. The genus Ganoderma was treated under the separate family 

Ganodermataceae until recently. According to the latest works (Justo et al. 2017; 

Zmitrovich 2018), the genus is positioned under the family Polyporaceae. The Index 

Fungorum database also accepts Ganoderma under the family Polyporaceae 

(database accessed on 22 October 2020). Currently 234 species have been 

recognized under the genus (Index Fungorum, accessed on 03 November 2020).   

According to the concepts of Bazzalo & Wright (1982), Ryvarden & 

Gilbertson (1993) and Hapuarachchi et al. (2015), genus Ganoderma is 

characterized as follows: 

Fruit body annual or perennial, terrestrial or lignicolous, stipitate or sessile. 

Pileus suface either dull or shiny and laccate. Fruit bodies with laccate surface 

possess clavate end cells. Hymenophore cream coloured, turns brown on bruising, 

pores regular, tube layers single or stratified. Stipe central to lateral. Context cream 

coloured to dark purplish brown, soft and spongy to fibrous. Hyphal system dimitic 

to trimitic. Generative hyphae possess clamp connections. Skeletal hyphae hyaline 

to brown, non septate, with long tapering branches. Basidia clavate, hyaline. 

Cystidia present or absent. Basidiospores narrowly to broadly ellipsoid, non 

amyloid, apex truncate, apical germ pore visible. Spore wall is two layered, with 

brown endosporium which is separated from a hyaline exosporium by inter wall 

http://www.mycobank.org/BioloMICS.aspx?TableKey=14682616000000061&Rec=1240&Fields=All
http://www.mycobank.org/BioloMICS.aspx?TableKey=14682616000000061&Rec=1240&Fields=All


 116 

pillars. Members of the genus cause uniform or mottled white rot of dead and living 

hardwoods and conifers. They grow as a facultative parasite that can also live as 

saprobes on stumps and roots (Hapuarachchi et al. 2015). 

Infrageneric classification 

Ganoderma was initially grouped in to two sections by Patouillard (1889a), 

section Ganoderma and section Amauroderma. Shiny pileal surface and 

characteristically double walled, truncate basidiospores characterized section 

Ganoderma, and subspherical or spherical, uniformly thickened basidiospores 

characterized section Amauroderma. The section Amauroderma Pat. was later 

elevated to the genus level by Murrill (1905a). The genus Elfvingia P. Karst. created 

by Karsten (1889), for placing non laccate Ganoderma species was revised later to 

include all species that lacked pileocystidia, and was treated as a sub genus of 

Ganoderma (Imazeki 1939; Steyaert 1980). Elfvingia possessed a trichodermal type 

of cutis anatomy (Lohwag 1941). Murrill (1908), Imazeki (1943), Kotlaba & Pouzar 

(1957), Pegler (1973a) and Cunningham (1965) accepted Elfvingia at the genus 

level, while it was reduced to synonym of Ganoderma by Furtado (1965). Zhao et 

al. (1981) treated Elfvingia Karst. at the subsectional level under the genus 

Ganoderma. Incorporation of Elfvingia into sub genus of Ganoderma automatically 

resulted in creation of sub genus Ganoderma (Steyaert 1980). Pileipellis type was 

described as “trichoderm” in Elfvingia and as “hymenioderm” in sub genus 

Ganoderma (Steyaert 1980). Clémençon (2004) defined pileipellis type in sub genus 

Ganoderma as “crustohymeniderm” and similarly, Elfvingia pileipellis was later 

called as “crustotrichoderm”. Gottlieb & Wright (1999, 1999a) studied the macro 

and micromorphology of the two sub genera. According to Moncalvo (2000), the 

presence of thick walled pileocystidia in members of the sub genus Ganoderma, 

gives them a laccate appearance. Sub genus Ganoderma comprised of species 

having glossy pileus with hymenodermic pileipellis (Torress-Torress et al. 2015). 

Sub genus Ganoderma was again divided into two sections; section Ganoderma and 

section Characoderma. Former included those species with swollen, almost 

cylindrical hymenioderm elements, and the latter with non swollen hymenioderm 
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elements, but sometimes with spheroid inflation. Later, based on cutis anatomy, two 

more sub genera were recognized under the genus Ganoderma; sub genus 

Anamixoderma, which include species with cutis composed of hyaline or brown 

loosely intermixed hyphae covered by melanoid substances, and sub genus 

Plecoderma in which members have cutis, which form a distinct layer from context, 

composed of hyaline hyphae that are densely interwoven and encrusted with 

melanoid substances (Steyaert 1980; Moncalvo & Ryvarden 1997). Based on the 

concepts of Zhao & Zhang (2000), the genus Ganoderma consists of the sub genus 

Ganoderma, sub genus Eflvingia and sub genus Trachyderma Imazeki. However, as 

per Richter et al. (2014), Trachyderma is an illegitimate name because there is a 

lichenised genus called Trachyderma Norman, and hence this sub genus is treated as 

a synonym of Ganoderma. 

Zmitrovich (2018) recognizes four sub genera under the genus Ganoderma; 

sub genus Ganoderma (characterized by annual basidiomata, pilepellis comprised of 

hymenoderm, and echinulate exosporium), sub genus Humphreya (annual 

basidiomata, pileipellis comprised of hymenoderm or anamixoderm, and reticulate 

exosporium) sub genus Haddowia (annual basidiomata, pileipellis comprised of 

hymenoderm, and costate exosporium, and sub genus Elfvingia (perennial 

basidiomata, pileipellis comprised of anamixoderm, and echinulate exosporium. 

However, Humphreya and Haddowia are currently treated as independent genera 

under the family Polyporaceae (Index Fungorum, accessed on 18 October 2020). 

Subdivision of the genus in to two sub genera (Ganoderma and Elfvingia) based on 

pileal surface features, has been recently questioned in the molecular phylogenetic 

study by Tchoumi et al. (2019). Tchoumi et al. (2019) opined that, the laccate and 

non laccate species may not always form two distinct groups in the phylogenetic 

tree, and hence, separation of Ganoderma species at the sub generic level does not 

always indicate exact phylogenetic relationships. 

Economic importance  

Species of Ganoderma, especially G. lucidum possess potential medicinal 

properties. This species is commonly called as reishi mushroom (United States), 
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Ling zhi, Chi–zhi, Rui–zhi, (China), reishi, mannentake, sachitake (Japan) and 

youngzhi in Korea (Upton 2006). As per Upton (2006), reishi mushroom is the most 

significant of all Japanese medicinal polypores. In China, it is variously known as 

“mushroom of immortality”, “ten thousand year mushroom”, “mushroom of 

spiritual potency” and “spirit plant” (Huang 1993; Liu & Bau 1994). Apart from G. 

lucidum, G. applanatum, G. japonicum, and G. tsugae are used as medicine and 

traded as reishi mushroom in United States (Upton 2006). According to Chang & 

Miles (2004), the presence of various bioactive compounds in fruitbodies of 

Ganoderma, like polysaccharides, triterpenes, fattyacids, nucleotides, proteins, 

sterols, minerals and vitamins are responsible for the medicinal property of this 

mushroom. Ganoderma lucidum has anti tumour, anti inflammatory, anti chronic 

bronchitis, immunoenhancing, cardiovascular regulating and hepato protectant 

properties (Upton 2006). They are used in the treatment of different types of cancers 

(Zhang et al. 2010; Hapuarachchi et al. 2016), Type 2 diabetes mellitus (Seto et al. 

2009), gastric ulcers (Rony et al. 2011), hepatitis (Li & Wang 2006), hyperlipidemia 

(Chen et al. 2005) and hypertension (Morigiwa et al. 1986). The anticancer activity 

of G. lucidum is due to the presence of methanol soluble triterpenoid extracts, called 

as ganoderic acids (GAs) in their fruit body (Radwan et al. 2011).  

Ganoderma lucidum is effective against muscular dystrophy, arteriosclerosis, 

hypercholesterolemia, leucopenia (Nahata 2013) and posseses anti aging (Saltarelli 

et al. 2009 and anti microbial properties (Wang & Ng 2006). This fungus is also 

known to have anti Human Immuno Deficiency Virus (HIV) activity (EL-Mekkawy 

et al. 1998). According to Bishop et al. (2015), a large number of G. lucidum 

products are commercially available as nutraceuticals in the form of tonics, pills or 

powders. Another species, Ganoderma subresinosum is known to possesses anti 

acetyl cholinesterase activity (Wang et al. 2016). Some of the studies on the 

medicinal properties of Ganoderma are by Liu (1974), Morigiwa et al. (1986), 

Komoda et al. (1989), Jong & Birmingham (1991), Mizuno (1995), Bisko & 

Mitropolskaya (1999), Chang & Buswell (1999), Eo et al. (1999, 2000), Gao et al. 

(2003, 2005), Shiao (2003), Chang & Miles (2004), Shao et al. (2004), Zhao et al. 

(2005), Kuo et al. (2006), Li et al. (2005), Lin (2005), Peng et al. (2005), Li & 
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Wang (2006), Ajith & Janardhanan (2007), Boh et al. (2007), Dai & Bau (2007), 

Chen et al. (2008), Ajith et al. (2009), Cherian et al. (2009), El Dine et al. (2009), 

Ferreira et al. (2009), Wu & Wang (2009), Huang & Ning (2010), Jung et al. 

(2011), Rony et al. (2011), De Silva et al. (2012), Liang et al. (2012), Xiao et al. 

(2012), Ansor et al. (2013), Zhu et al. (2013), Singh et al. (2014) and Hapuarachchi 

et al. (2016, 2017, 2018a, 2018b).  

According to Selvakumar et al. (2012), Vantamuri (2017) and Sudiana et al. 

(2018), Ganoderma species have the ability to degrade and decolourize synthetic 

dyes which is one of the major toxic pollutants present in textile Industrial waste 

water. Similar studies were conducted by Murugesan et al. (2007) and Pratiwi et al. 

(2017) and proved the potential of G. lucidum in biodegradation of the toxic 

synthetic dyes. As per Al-Ghamdi (2016), vegetative mycelium of G. applanatum 

can be used for the treatment of azo dyes and other textile dye industry waste matter. 

Again, Ganoderma lucidum is capable of degrading polycycic aromatic 

hydrocarbons (phenanthrene and pyrene), one of the major toxic environmental 

pollutant by their laccase activity (Punnapayak et al. 2009; Agrawal et al. 2018).   

Species of Ganoderma are economically important since they are capable of 

causing white rot disease on the wood they attack (Adaskaveg et al. 1991; Dai et al. 

2007). They affect plantation crops like oil palm, coconut, rubber, betelnut, tea and 

other forest trees and result in considerable yield loss (Naidu et al. 1966). According 

to Naidu et al. (1966), 48 plant species belonging to 36 genera and 19 families have 

been infected by species of Ganoderma. Ganoderma rot or basal stem rot is one of 

the severe diseases affecting coconut palms (Harrison & Jones 2003). Different 

species of Ganoderma P. Karst. such as G. applanatum (Pers.) Pat., G. boninense 

Pat., G. lucidum (Curtis) P.Karst., and G. zonatum Murrill act as the causal agents of 

Ganoderma rot of coconut (Bhaskaran 2000; Elliot & Broschat 2001; Harrison & 

Jones 2003; Pilotti et al. 2003; Sankaran et al. 2005; Snehalatharani et al. 2016; 

Thamban et al. 2016). According to a recent study (Loyd et al. 2018), some species 

of Ganoderma (especially G. curtisii) are pathogenic on landscape trees such as 
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Pinus elliottii var. elliottii, P. taeda, Quercus shumardii, Q. virginiana, and Butia 

odorata. 

Distribution 

Ganoderma has a worldwide distribution, both in tropical and temperate 

geographical regions. According to Pilotti et al. (2004), they are generally found in 

subtropical and tropical regions since they are able to tolerate hot and humid 

conditions. Ganoderma species have been studied and documented from various 

parts of the world. AFRICA: Cameroon (Kinge & Mih 2011; 2014), Ghana, Kenya, 

Tanzania (Ryvarden & Johansen 1980), South Africa (Coetzee et al. 2015). NORTH 

AMERICA: Canada (Nobles 1948; Gilbertson & Ryvarden 1986), Costa Rica 

(Torres-Toress et al. 2012), Florida (Elliott & Broschat 2001), Jamaica (Ryvarden 

2000), Tropical America (Ryvarden 2000, 2004), United States of America (Murrill 

1902; Overholts 1953; Adaskaveg & Gilbertson 1988; Cao et al. 2012; Zhou et al. 

2014). SOUTH AMERICA: Amazon (Weir 1926), Argentina (Bazzalo & Wright 

1982), Brazil (Torrend 1920; Furtado 1967; Bononi et al. 1981; Rajchenberg & 

Meijer 1990; Loguercio-Leite & Wright 1991; Da Silva & Minter 1995; Gottlieb et 

al. 1998; Góes-Neto 1999; Gottlieb & Wright 1999; Meijer 2001; Gibertoni & 

Cavalcanti 2003; Góes-Neto et al. 2003; Groposo & Loguercio-Leite 2005; 

Loguercio-Leite et al. 2005; Moncalvo & Buchanan 2008; Drechsler-Santos et al. 

2008, 2009; Baltazar & Gibertoni 2009; Gomes-Silva & Gibertoni 2009; Gibertoni 

& Drechsler-Santos 2010; Westphalen et al. 2010; Gomes-Silva et al. 2011; Torres-

Torres et al. 2012). ASIA: China (Patouillard 1907; Hou 1950; Zhao et al. 1983; 

Zhao & Zhang 1986, 1987; Zhao 1989; Hong & Jung 2004; Wang et al. 2005; Dai et 

al. 2007; Wang & Wu 2008; Dai et al. 2009; Wang et al. 2009; Cao et al. 2012; 

Yang & Feng 2013; Zhou et al. 2014; Hapuarachchi et al. 2018a; Xing et al. 2018; 

Cui et al. 2019), Japan (Imazeki 1939), Malaysia (Steyaert 1975; Corner 1983; 

Rakib et al. 2014), Peninsular Malaysia (Zakaria et al. 2009), Philippines (Murrill 

1907a), Thailand (Thawthong et al. 2017; Luangharn et al. 2019), Taiwan, Vietnam 

(Núñez & Ryvarden 2000). AUSTRALIA (Smith & Sivasithamparam 2000, 2003). 

EUROPE: Patouillard (1889, 1889a), Niemelä & Miettinen (2008), Finland 
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(Ryvarden & Melo 2014), Italy (Ryvarden & Melo 2014; Hapuarachchi et al. 2015), 

Norway (Ryvarden & Gilbertson 1993), Paris (Torrend 1920), United Kingdom 

(Moncalvo et al. 1994). 

Forty eight species of Ganoderma has been reported from India till date 

(Ranadive 2016). Some of the major records are those of Bagchee et al. (1954), 

Banerjee & Sarkar (1956), Sarkar & Anjali (1969), Thind et al. (1957), Rangaswami 

et al. (1970), Bakshi (1971), Bilgrami et al. (1991), Bhaskaran (2000), Naik (2001), 

Sankaran et al. (2005), Kaliyaperumal & Kalaichelvan (2008), Verma et al. (2008), 

Bhosle et al. (2010), Ranadive et al. (2011), Mohanty et al. (2012), Arulpandi & 

Kalaichelvan (2013), Kaliyaperumal (2013), Prasher & Lalita (2013), Ranadive 

(2013), Singh et al. (2014), Ranadive & Jagtap (2016), and Crous et al. (2017).  

From Kerala, four species have been documented. They are Ganoderma 

applanatum (Pers.) Pat. (Mohanan 1994a; Florence & Yesodharan 2000; Florence 

2004; Mohanan 2011), Ganoderma australe (Fr.) Pat. (Florence & Yesodharan 

2000; Leelavathy & Ganesh  2000; Florence 2004), Ganoderma colossus (Fr.) C. F. 

Baker (Mohanan 2011) and Ganoderma lucidum (Curtis) P. Karst (Mohanan 1994; 

1994a; Florence & Yesodharan 1997, 2000;  Leelavathy  & Ganesh  2000;  Sheena 

et  al. 2003; Florence 2004; Mohanan 2011). 

GENUS LEIOTRAMETES WELTI & COURTECUISSE 

Leiotrametes was established recently by Welti & Courtecuisse in Welti et 

al. (2012), with Leiotrametes lactinea (Berk.) Welti & Courtec as the type species. 

The genus was introduced for accommodating three tropical species of Trametes Fr., 

which settled in a separate clade from the Trametes group (Welti et al. 2012). A 

glabrous pileus surface, absence of a black line under the pileipellis, presence of 

brown resinous material in the lumen of the skeletal hyphae of pileipellis, and the 

absence of parietal crystals in context and hymenium, are the major characters that 

distinguishes Leiotrametes from Trametes and related genus, Pycnoporus P. Karst. 

Currently the genus hold two species, Leiotrametes lactinea and L. menziesii (Berk.) 

Welti & Courtec (Index Fungorum, accessed on 30 September 2020). 
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Leiotrametes is characterized by annual to perennial, often coriaceous 

basidiomata, pseuodostipitate, sometimes with discoid base, buff coloured 

homogenous context, poroid to labyrinthine hymenophore, trimitic hyphal system, 

generative hyphae with clamp connections, hyaline to pale yellow skeletal hyphae, 

absence of cystidia, and cylindrical, hyaline, smooth, thin walled basidiospores, that 

are acyanophilous in cotton blue and inamyloid in Melzer’s reagent. Species cause 

white rot on angiosperm and gymnosperm wood (Welti et al. 2012). 

Economic importance  

Phenolic compounds and linoleic acids extracted from from Leiotrametes 

lactinea, have antimicrobial, antioxidant and genoprotective properties (Ferreira et 

al. 2009; Alves et al. 2013; Sheikh et al. 2014). Extracts of L. lactinea are reported 

to inhibit the activities of enzymes, hyaluronidase, lipoxygenase and xanthine 

oxidase in vitro, thereby preventing various diseases like asthma, edema, gout, 

psoriasis, rheumatoid arthritis and colitis ulcerosa in humans (Yahaya & Don 2012). 

Leiotrametes lactinea is known to possess antibacterial activity against gram 

negative bacteria (Awala & Oyetayo 2015). It has also been reported that willow 

sawdust after pretreatment with L. menziesii results in increased biogas production 

(Alexandropoulou et al. 2015). 

This species also possesses free radical scavenging properties (Awala & 

Oyetayo 2016). According to Razarinah et al. (2011), Trametes menziesii (=L. 

menziesii (Berk.) Welti & Courtec. can be used in the biodegradation of leachates. 

Laccases present in L. lactinea has the ability to decolourize and degrade synthetic 

dyes (Goh et al. 2016).  

Distribution 

 Leiotrametes has a pantropical distribution. AFRICA: Cameroon (Robertz & 

Ryvarden 2006), Burundi, Ethiopia, Kenya, Tanzania, Zaire (Ryvarden & Johansen 

1980), Nigeria (Awala & Oyetayo 2015). NORTH AMERICA: Jamaica (Ryvarden 

2000), Southern Florida (Vlasák et al. 2011), United States of America (Vlasák & 

Kout 2011). SOUTH AMERICA: Guyana (Aime et al. 2003; Ryvarden 2000), 
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ASIA: China (Núñez & Ryvarden 2001; Dai 2012), Indonesia, Malaysia (Corner 

1989; Yamashita et al. 2009; Hattori et al. 2012; Lee et al. 2012); Pakistan, 

Philippines (Zmitrovich et al. 2012), Singapore (Corner 1989), Sri Lanka 

(Zmitrovich et al. 2012). AUSTRALIA: New Guinea (Zmitrovich et al. 2012). 

EUROPE (Ryvarden & Gilbertson 1993; Ryvarden & Melo 2014), Italy (Bernicchia 

2001; Bernicchia 2005). 

From India, T. lactinea and T. menziesii have been reported by Roy & De 

(1996), Rangaswamy et al. (1970), Bakshi (1971), Mohanan (1994), Sankaran & 

Florence (1995), Leelavathy & Ganesh (2000), Florence (2004), Ranadive et al. 

(2011), Prasher & Lalitha (2013), and Ranadive (2013). 

GENUS LENTINUS FRIES 

 Genus Lentinus was established by Fries in 1825, and he designated Lentinus 

crinitus (L.) Fr. as the type species. The genus was introduced for placing species 

belonging to Omphalina tribe of the gilled genus Agaricus L., which showed 

similarity with the genus Polyporus P. Micheli ex Adans. Kühner (1928) gave a 

discussion on relationship of Lentinus variabilis Schulzer ex Quél. and Polyporus 

squamosus group. Based on the similarities with certain Polyporus species, Lentinus 

along with Panus Fr., Pseudovafolus Pat., Mycobonia Pat., Phyllotopsis E.J. Gilbert 

& Donk ex Singer, and Pleurotus (Fr.) P. Kumm. were placed in Polyporaceae 

(Singer 1951). Singer (1951) transferred Polyporaceae to Agaricales. Donk (1962) 

accepted L. crinitus as the type of the genus, whereas Clements & Shear (1931) and 

Singer (1975) considered the type to be L. tigrinus Fr. and L. lepideus Fr. 

respectively (Grand 2004). Since Lentinus produced lamellate hymenium and white 

spore prints, it was positioned under the family Tricholomataceae R. Heim ex 

Pouzar of Agaricales Underw. by Miller & Manning (1976). But, because of the 

presence of dimitic hyphal system, which is the characteristic feature of poroid 

speces in the order Aphyllophorales, Lentinus was treated in Polyporaceae in the 

subsequent works (Moser 1978; Pegler 1983; Singer 1986; Hibbett & Vilgalys 1991, 

1993). It should be noted that these authors while using the term dimitic, was 

reffering to a system where all the three types of hyphae (generative, skeletal, 
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skeleto ligative) were present. Moreover, some Lentinus species possess hyphal 

pegs, which is a common feature in many genera (ten) of polyporoid fungi (Corner 

1981; Gilbertson & Ryvarden 1986, 1987; Pegler 1983; Hibbett & Vilgalys 1991, 

1993). In the monograph on Lentinus by Pegler (1983), Lentinus was limited to 

include only species with generative hyphae, skeletal hyphae, and skeleto ligative 

hyphae. Monomitic species (L. edodes (Berk.) Singer) was transferred to another 

genus Lentinula Earle of Agaricales.  

According to Corner (1981), tribe Lentinulae (which includes Lentinus, 

Panus, and Pleurotus) form paraphyletic groups from which Agaricales and 

Polyporaceae emerged (Hibbett & Vilgalys 1991). Pegler (1983) treated Panus Fr. 

as one of the sub genera of Lentinus, and also suggested the possibility of a 

polyporoid ancestory for Lentinus collectively with Pleurotus (Fr.) Kummer and 

Panus. According to Corner (1981) and (Pegler 1983), the sub genus Lentinus 

consisted of species with skeleto ligative hyphae, and sub genus Panus includes 

species with only skeletal hyphae. In 1985, genera Heliocybe Redhead & Ginns and 

Neolentinus Redhead & Ginns were segregated from Lentinus (Redhead & Ginns 

1985), for including those species in the genus that possessed bipolar mating system 

and lacked laccase activity, since all Lentinus species were white rot causing 

members. Singer (1986) also discussed the polyporoid ancestry for Lentinus, based 

on of microscopic characters, and basidiocarp development patterns. Grand (2004) 

treats L. tigrinus as the type species of Lentinus. Seelan et al. (2015) considerd the 

type of the genus as L. crinitus (based on Pegler 1983) as, in their opinion, choosing 

L. tigrinus as type would make Lentinus sect. Tigrini invalid, and a new sectional 

name would be required for Lentinus sect. Lentinus sensu Pegler. 

 In the molecular phylogenetic study of family Polyporaceae and its relation 

to Lentinus (Hibbett & Vilgalys 1991, 1993; Hibbett & Donoghue 1995), Lentinus 

clustered with Polyporus sensu stricto, indicating close relation between these two 

genera. Hibbett & Vilgalys (1991) stated that Lentinus was more closely related to 

polypores than agarics. According to Hibbett & Vilgalys (1993), Lentinus sensu 

stricto was derived from Polyporaceae, suggesting gills as the products of 
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convergent evolution. Other molecular phylogenetic studies that specify the 

closeness of these two genera are that of Hibbett & Thorn (2001), Binder & Hibbett 

(2002), Ko & Jung (2002), Krüger & Gargas (2004) and Sotome et al. (2008). In 

Sotome et al. (2008), Lentinus along with Polyporellus P. Karst. formed sister clades 

with Amauroderma Murrill, Ganoderma P Karst. and Perenniporia Murrill. In the 

phylogenetic study of Binder et al. (2013) and Zmitrovich & Kovalenko (2016), 

Lentinus clustered in the core polyporoid clade (Polyporaceae), and Panus settled 

outside this clade. Based on the study on Lentinus and related genera using data 

from ITS, 28S nuc rDNA, RPB1 and RPB2 (Seelan et al. 2015), Polyporellus 

formed a clade with Lentinus section Tigrini. In their opinion, parallel 

transformations would have occurred between angular pores and sub poroid lamellae 

in the Lentinus/Polyporellus clade and the Neofavolus Sotome & T. Hatt. clade. 

They also opined that the sub poroid lamellae of Neofavolus clade would have been 

derived from angular pores. Currently, Polyporellus has been treated as a synonym 

of Lentinus (Kirk et al. 2008). The latest concepts by Justo et al. (2017) & 

Zmitrovich (2018) accepts Lentinus under the family Polyporaceae. Currently, the 

genus holds 228 species (Index Fungorum, accessed on 30 September 2020). 

The genus is mainly characterized by annual, mostly infundibuliform 

basidiomata, fibrous to suberose pileus, white to tan context, poroid to lamellate 

hymenium, presence of hyphal pegs, generative, skeletal, skeleto ligative hyphae, 

generative hyphae are with clamp connections, dendroid skeletal hyphae hyaline to 

rusty brown, and inamyloid or amyloid in Melzer’s reagent, presence or absence of 

cystidia and ellipsoid to cylindrical, hyaline, smooth, thin walled basidiospores, that 

are acyanophilous and inamyloid in Melzer’s reagent (Pegler 1983; Seelan et al 

2015; Zmitrovich 2018).  

 Infrageneric classification  

 Based on hyphal characters, and anatomy of hymenophoral trama, the genus 

Lentinus has been divided into two sub genera, Lentinus and Panus (Pegler 1983).  

 The Sub genus Lentinus includes species with branched skeleto ligative 

hyphae, hyphal pegs, hymenial trama made of descending, radiate or intermediate 
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construction, and without metuloids and gloecystidia. Sub genus Panus included 

species with unbranched skeletal hyphae, without hyphal pegs, hymenophoral trama 

mainly of radiate construction, and presence of metuloids and gloecystidia. 

 Sub genus Lentinus was divided in to six sections as follows (Pegler 1983). 

Section Lentinus Fr. 

The section is characterized by pilose strigose pileal surface, ciliate margin, 

hymenial trama of radiate construction, and irregular, non inflated generative 

hyphae, skeleto ligative hyphae with filiform branching, presence of hyphal pegs, 

and cylindrical basidiospores. 

Section Tigrini Pegler  

The group includes species having appressed squamules, without fibrillose 

hairs on pileus, hymenial trama of descending construction, inflated generative 

hyphae, presence of hyphal pegs and cylindrical basidiospores. 

Section Dicholamellatae Pegler  

The section is characterized by species having verrucose squamose pileus 

surface, dichotomously branched lamellae, hymenial trama of radiate construction, 

non inflated generative hyphae, with or without hyphal pegs and ellipsoid to 

narrowly cylindrical basidiospores. 

Section Rigidi Pegler  

 Species belonging to this section are defined by squamose or glabrous pileus, 

lamellae without furcations, hymenial trama of radiate construction, non inflated 

generative hyphae, presence of hyphal pegs and small, narrowly cylindric 

basidiospores. 

Section Lentodiellum (Murr.) Pegler  

The section is characterized by white pileal surface, without squamules or 

with minute dark squamules, hymenium with lamellae lacking dichotomous 
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branching, presence of non inflated generative hyphae, and skeleto ligative hyphae 

with less branchings, with or without hyphal pegs, and cylindrical basidiospores. 

Section Pleuroti Sacc.  

 The group is distinguished by smooth and glabrous pileus, short stipe, 

lamellae without furcations, finely denticulate lamella edges, hymenial trama of 

radiate construction, non inflated generative hyphae, skeletal hyphae with rounded 

tips, presence of hyphal pegs, and cylindrical basidiospores.  

According to Pegler (1983), sub genus Panus comprises nine Sections such 

as Section Pulverulenti, Section Panus, Section Cirrhosi, Section Velutini, Section 

Gigantopanus, Section Squamosi, Section Tuberregium, Section Prolifer, and 

Section Tenebrosi. 

  Economic importance 

Lentinus species are popular as food and medicine (Burkill 1966; Chin 1981; 

Karunarathna et al. 2011; Seelan et al. 2015; Zmitovich & Kovalenko 2016). The 

species Lentinus squarrosulus Mont. is widely consumed in Central Africa as a food 

source (Watling 1993). Commercial cultivation of Lentinus species is a source of 

income, mainly in Southeastern Asia and southern Africa (Chin 1981; Watling 1993; 

Mossebo 2002; Bayramoglu et al. 2006; Sysouphanthong et al. 2010). Lentinus 

sajor-caju (Fr.) Fr. is also locally available in markets in Thailand and species of the 

genus possess good anti oxidant activity (Karunarathna et al. 2011; Rich et al. 2015; 

Pattanayak et al. 2018). Many species of Lentinus have medicinal value and 

therapeutical applications (Zmitrovich & Kovalenko 2016). According to Ghate & 

Sridhar (2017), L. squarrosulus contains various bioactive compounds that can be 

used as neutraceuticals. Peptide derived from Lentinus squarrosulus exhibited anti 

cancer activity by causing apoptosis in human lung cancer cells (Prateep et al. 

(2017). Anti cancer activity of this species is also reported by Sumkhemthong et al. 

(2016) and Kothari et al. (2018). Lentinus squarrosulus also has anti microbial, 

antinociceptive and anti oxidant properties (Ugbogu et al. 2019). Lentinus 

polychrous Lév. is also reported to show anti cancerous effects (Sharif et al. 2018). 
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The former species possess anti thrombotic, anti tyrosinase, and anti αglucosidase 

activities (Sharif et al. 2018). Many Lentinus species have been used for lignolytic 

enzyme production (Maltseva et al. 1989; Leontievsky et al. 1994). Species of 

Lentinus are known to decolorize various textile dyes (Moreira et al. 2000; Hsu et 

al. 2012; Ratanapongleka & Phetsom 2014; Mustafa et al. 2017; Khammuang & 

Sarnthima 2007; Almeida et al. 2018; Isanapong & Mataraj 2018). 

Distribution 

 Lentinus species have a widespread distribution: AFRICA: Cameroon 

(Njouonkou et al. 2013, 2013a), Congo-Kinhasa (Pegler 1971). SOUTH 

AMERICA: Brazil (Groposo & Loguercio-Leite 2005; Drechsler-Santos & 

Loguercio-Leite 2008, 2012; Nogueira-Melo et al. 2014), Guyana (Aime et al. 

2003), ASIA: China (Huang 1998), South China (Nazura et al. 2010), Malaysia 

(Chipp 1921; Newsam et al. 1967; Lim 1972; Corner 1981; Pegler 1983; Oldridge et 

al. 1986; Lee et al. 1995; Salmiah & Thillainathan 1998; Salmiah & Jones 2001; 

Noorlidah et al. 2005; Lee et al. 2012; Bolhassan et al. 2012), Thailand 

(Karunarathna et al. 2011; Somchai 2012; Sysouphanthong et al. 2010). EUROPE 

(Bernicchia & Gorjόn 2010).  

Species of Lentinus such as Lentinus alopecinus Fr., L. arcularius (Batsch) 

Zmitr, L. badius (Berk.) Berk., L. bambusinus T. K. A. Kumar & Manim., L. 

begurensis Mohan., L. candidus P.W. Graff, L. cladopus Lév, L. coadunatus Hook. 

f., L. connatus Berk., L. crinitus (L.) Fr., L. dicholamellatus Manim., L. exilis 

Klotzsch, L. glabratus Mont., L. patulus Lév., L. polychrous Lév., L. prolifer (Pat. & 

Har.) D.A. Reid, L. sajor-caju Fr., L. squarrosulus Mont., L. subdulcis Berk., L. 

tigrinus (Bull.) Fr., L. villosus Klotzsch, and L. tricholoma (Mont.) Zmitr. have been 

documented from India by different workers (Léveille 1846; Berkeley 1851; 

Berkeley 1854; Berkeley 1856; Currey 1874; Cooke 1881; Lloyd 1898–1925; Lloyd 

1904‒1919; Theissen 1911; Petch 1916; Bose 1920a; Banerjee 1943; Banerjee 1947; 

Petrak 1950; Bakshi 1955; Butler & Bisby 1960; Vasudeva 1960; Natarajan 1978; 

Natarajan & Manjula 1978; Bilgrami et al. 1979, 1991; Sathe & Daniel 1980; Sathe 

& Deshpande 1980; Sathe & Kulkarni 1980; Watling & Gregory 1980; Natarajan & 
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Raman 1980, 1981; Manjula 1983; Pegler 1983; Purkayastha & Chandra 1985; 

Sharma et al. 1985; Hennings 1900; Manimohan & Leelavathy 1995; Sarbhoy et al. 

1996; Florence & Yesodharan 2000; Florence 2004; Jamaluddin et al. 2004; 

Manimohan et al. 2004; Kumar & Manimohan 2005; Natarajan et al. 2005; Pradeep 

& Vrinda 2007; Varghese et al. 2010; Mohanan 2011; Senthilarasu & Singh 2012; 

Farook et al. 2013; Prasher & Lalita 2013; Ranadive 2013; Senthilarasu 2014; Usha 

& Janardhana 2014; Sharma & Atri 2015; Senthilarasu 2015; Kaur et al. 2016). 

GENUS LIGNOSUS LLOYD EX TORREND 

Lignosus was validly established by Torrend (1920), with Lignosus sacer 

(Afzel. ex Fr.) Torrend 1920 as the type species. The genus was placed in the Tribe 

Trameteae, sub family Trametoideae of family Polyporaceae in the earlier 

classifications of Bondartseva (1983) (Zmitrovich 2018). According to Ryvarden & 

Johansen (1980), Lignosus shows similarity with Microporus in some macroscopic 

and microscopic features, but the latter can be separated from Lignosus by the 

absence of sclerotia, occurrence on wood, presence of dichophytic elements, and 

cylindrical to allantoid basidiospores. Currently, eight species have been accepted in 

the genus (Index Fungorum, accessed on 30 September 2020); L. dimiticus 

Ryvarden, L. ekombitii Douanla-Meli, L. goetzii (Henn.) Ryvarden, L. hainanensis 

B.K. Cui, L. rhinocerus (Cooke) Ryvarden, L. sacer (Afzel. ex Fr.) Ryvarden, L. 

tigris Chon S. Tan and L. cameronensis Chon S. Tan. 

The genus is mainly characterised by annual, centrally stipitate basidiomata, 

white to brownish pileus surface that are smooth or finely tomentose, poroid 

hymenium, stipe always arising from an underground sclerotium, dimitic to trimitic 

hyphal system with clamped generative hyphae, absence of cystidia, and smooth, 

globose, isodiametric to ellipsoid, hyaline and inamyloid basidiospores. Members 

mostly grow on the ground (Ryvarden & Johansen 1980; Tan et al. 2013), but 

sometimes grow in highly rotten wood (Núñez & Ryvarden 2001). 
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Economic importance 

Lignosus rhinocerus (Cooke) Ryvarden, commonly known as ‘tiger milk 

mushroom’ possesses rich medicinal properties (Eik et al. 2012; Lee et al. 2012a; 

Lai et al. 2011, 2013; Lau et al. 2014; Yap et al. 2014, 2015; Nallathamby et al. 

2018; Yap et al. 2018). Sclerotia of this species are known to possess anti oxidative, 

anti tumour and immunomodulatory effects (Lai et al. 2008; Wong et al. 2011; Lau 

et al. 2014). Various bioactive components are known to be present in the sclerotia 

of L. rhinocerus. Among the different bioactive components, polysaccharide protein 

complexes, and b-glucans possess anti tumour (Lai et al. 2008), and 

immunomodulatory activities (Wong et al. 2011). Lentinus rhinocerus is consumed 

as a traditional medicine for treating various illnesses like treat asthma, breast 

cancer, cough, fever and food poisoning (Lee et al. 2012a). According to Lee et al. 

(2009b), L. rhinocerus is the most accepted and widely used medicinal mushroom 

by indigenous people in Malaysia. Chinese physicians use the sclerotia of the 

species to treat liver cancer, chronic hepatitis, and gastric ulcers (Wong & Cheung 

2008). The species is also known to possess anti coagulant, anti inflammatory, anti 

microbial, anti diabetic, anti viral, anti obesity, fibrinolytic, hepatoprotective, and 

neuroprotective effects (Mohanarji et al. 2011; Nallathamby et al. 2018; Yap et al. 

2018). 

Distribution 

The genus has paleotropic distribution (Tan et al. 2013). AFRICA: 

Cameroon (Douanla-Meli & Langer 2003), Malay Peninsula (Ryvarden & Johansen 

1980). ASIA: Borneo (Ryvarden & Johansen 1980), Ceylon (Corner 1989), China 

(Nuñéz & Ryvarden 2001; Cui et al. 2011b; Dai 2012; Cui et al. 2019), Malaysia 

(Lai et al. 2011; Tan et al. 2013), Philippines, Sri Lanka (Ryvarden & Johansen 

1980), Sumatra (Cunningham 1965). AUSTRALIA: New Zealand (Cunningham 

1965).  

Lignosus sacer has been reported from India (Ranadive 2013).  
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GENUS MICROPORELLUS MURRILL  

The genus Microporellus was established by Murrill (1905), with Polyporus 

dealbatus Berk. & M.A. Curtis as the type species. The genus was erected for 

placing stipitate polypores (Decock & Ryvarden 2002). In 1985, David & 

Rajchenberg introduced an emended description of the type species, with a 

combination of characters such as a stipitate basidiocarp, a dimitic hyphal system 

with dextrinoid skeletal hyphae, thick walled, occasionally encrusted cystidia, and 

subglobose, slightly thick walled basidiospores. Those species exhibiting these 

combinations of characters, were earlier placed in another genus Cystostiptoporus 

Dhanda & Ryvarden (Dhanda & Ryvarden 1975). However, David & Rajchenberg 

(1985) treated both the names as synonyms.  Later, Corner (1987) included some 

trimitic and some acystidiate species in the genus.  Again, the genus concept was 

made wider by Decock (2001) by introducing two sessile species within the genus.  

Recently a study on Microporellus in neotropics was carried out by Motato-

Vásquez & Gugliotta (2016), and according to them, Microporellus is a genus 

segregate from Microporus P. Beauv., the latter being separated from the former by 

the presence of trimitic hyphal system and coralloid dichophytic elements along the 

dissepiments. Navisporus Ryvarden is a close relative of Microporellus, because 

both genera share similar hyphal system, similar basidiospores, similar cystidia and 

cause white rot (Decock 2007). The difference lies only in the basidiome habit, 

where Navisporus floccosus produce large sessile, spongy basidiomes (Decock 

2007). According to the description of Santos et al. (2007), basidiospores of 

Navisporus are navicular to fusiform. However, such basidiospores are not found in 

any species of Microporellus. Perenniporia Murrill is another genus that shows 

similarity with Microporellus. However, Perenniporia has been separated from 

Microporellus by having truncate basidiospores (Zhao & Cui 2012a). A molecular 

study on Perenniporia by Zhao et al. (2013) proved that Microporellus was distinct 

from Perenniporia sensu stricto. Neolentiporus Rajchenb. is another stipitate 

polypore characterized by a dimitic hyphal system, and cylindric basidiospores 

(Rajchenberg 1995). The skeletal hyphae present in Neolentiporus is metachromatic 
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in cresyl blue and acyanophilous in cotton blue, whereas, that of Microporellus is 

non meatchromatic and cyanophilous (Decock 2007).  

Comprehensive phylogenetic works on the genus Microporellus does not 

exist. However, based on phylogenetic studies on the closely related genus 

Perenniporia (Zhao & Cui 2013; Robledo et al. 2009; Zhao et al. 2013), 

Microporellus can be treated as distinct genus. In all these studies, Microporellus 

was distantly related from the type species of Perenniporia. Currently, the genus 

holds 24 species (Index Fungorum, accessed on 30 September 2020). 

According to the latest concepts (Ryvarden & Gilberson 1994; Decock 2001; 

Decock & Stalpers 2006; Decock 2007; Motato-Vásquez & Gugliotta 2016), 

Microporellus is characterized by pileate basidiomata, sessile to stipitate, white to 

pale cream context, a dimitic hyphal system with unbranched, thick walled, hyaline, 

inamyloid to strongly dextrinoid and cyanophilous skeletal hyphae, hymenial 

cystidia are either apically smooth or light to coarsely encrusted and hyaline to 

faintly yellowish, and basidiospores occasionally slightly dextrinoid, and with 

cyanophilous walls and without germ pore. As per Motato-Vásquez & Gugliotta 

(2016), members of this genus possess slightly thick walled, subglobose to often 

lacrymoid basidiospores. They cause white rot on wood.  

Economic importance 

Although not reported as a pathogen so far, the genus is economically 

important since the members have the ability to cause white rot on wood and 

timbers. No data on medicinal or industrial applications of Microporellus are 

available. 

Distribution 

 The genus has a pantropical distribution (Ryvarden 1991). AFRICA: East 

Africa (Ryvarden & Johansen 1980), West Africa (Decock & Ryvarden 2002). 

NORTH AMERICA (Gilbertson & Ryvarden 1986), Costa Rica (Carranza-Morse & 

Ruiz-Boyer 2005), United States of America (Murrill 1907). SOUTH AMERICA: 

Argentina (Rajchenberg 1987; Medeiros & Ryvarden 2011), Brazil (Rajchenberg & 
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Meijer 1990; Loguercio-Leite & Wright 1991; Gugliotta & Bononi 1999; Decock & 

Ryvarden 2002; Meijer 2006; Gibertoni et al. 2004; Dreschler-Santos et al. 2008; 

Medeiros & Ryvarden 2011; Reck et al. 2011; Westphalen & Borges Da Silveira 

2013; Motato-Vásquez & Gugliotta 2016), French Antilles and Guiana (David & 

Rajchenberg 1985), Guyana (Aime et al. 2003). ASIA: China (Yang 2000; Cui et al. 

2019), Indonesia (Suhirman & Núñez 1998), Malaysia (Corner 1987), Pakistan 

(Hattori & Murakami 1993), Singapore (Corner 1987), Sri Lanka (Ryvarden & 

Johansen 1980), Sumatra (Suhirman & Núñez 1998) EUROPE: Italy (Bernicchia 

2005). AUSTRALIA: Papua New Guinea (Decock 2007). 

From India, Microporellus obovatus (Jungh.) Ryvarden and M. 

violaceocinerescens (Petch) A. David & Rajchenb. have been reported by Bakshi 

(1971), Ryvarden & Dhanda (1975), Leelavathy & Ganesh (2000), Sharma (2000), 

Mohanan (2011), and Farooq et al. (2013). 

GENUS MICROPORUS P. BEAUVOIS 

Genus Microporus was erected by Beauvois in 1805, under the family 

Polyporaceae, with M. perula P. Beauv., as the type species. He included other three 

species, M. perennis (L.), M. fuligineus (Fr.), and M. nummularius (Fr.) M. in the 

genus (Murrill 1903). Fries (1821) treated Microporus as a sub genus of Polyporus. 

Corner (1989) treated the genus as the synonym of Trametes, and acccording to 

Ryvarden (1991), this placement by Corner is a violation of nomenclatural rules 

because Microporus was older than Trametes. Ryvarden (1991) considers genus 

Tomentoporus Ryvarden as the synonym of Microporus and Polyporus sensu stricto 

as the closely related genus. However, Tomentoporus is currently accepted as a 

synonym of Trametes Fr. (Index Fungorum, accessed on 18 February 2020). 

According to Ryvarden (1991), restriction of Microporus species in the 

paleotropical areas of the world indicate its recent origin. Bondartseva (1998) placed 

the genus in the family Poriaceae. A literature survey indicates that, not much work 

has been carried out on the morphological and molecular aspects of this genus. To 

date, there are no monographic studies on the genus Microporus. Based on the 

phylogenetic study carried out by Binder et al. (2013), genus Microporus has been 
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placed in the core polyporoid clade of Polyporales. The most recent phylogenetic 

work on Polyporales by Justo et al. (2017), and the latest classification on 

polyporaceous fungi (Zmitrovich 2018) also confirm the position of the genus in the 

family Polyporaceae. Currently 132 species are recognized in the genus Microporus 

(Index Fungorum, accessed on 19 February 2020).  

According to Ryvarden & Johansen (1980) and Zmitrovich (2018), the genus 

is characterized by annual, centrally or laterally attached, stipitate basidiomata, 

circular, flabelliform or spathulate, concentrically zoned, smooth to hirsute pileus, 

hymenium with minute pores, pseudo dimitic to trimitic hyphal system, presence of 

coralloid dichophytic elements in dissepiments, sometimes with hyphal pegs or 

cystidia like structures, and smooth, hyaline, allantoid to elliptical basidiospores. 

Microporus causes white rot on wood.  

Infrageneric classification 

Microporus was split into five tribes such as Mesopus, Pleuropus, Merisma, 

Apus and Resupinatus by Fries (1821). The first two tribes consisted of centrally and 

laterally stiptate species respectively. Species with branches and multiple pilei were 

placed in the tribe Merisma and sessile species were placed in the tribe Apus. The 

last tribe included all dorsally attached species (Zmitrovich 2018).  

Economic importance 

Microporenic acids A-G present in Microporus species show anti microbial 

and biofilm inhibitory activity (Chepkirui et al. 2018). Anti oxidant and anti 

angiogenic properties are reported in Microporus xanthopus (Ornely et al. 2018). 

Being a rich source of macro and micro nutrients, M. xanthopus may be consumed 

as a protein supplementary diet (Meghalatha et al. 2014). Microporus species also 

have industrial applications in the production of lignolytic enzymes (Risna & 

Suhirman 2002; Shri et al. 2013), and in synthetic dye decolourization and 

degradation (Kang et al. 2014). 
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Distribution 

Microporus is a paleotropical genus (Ryvarden 1991). AFRICA: Cameroon 

(Roberts & Ryvarden), West Africa (Ryvarden & Johansen 1980). ASIA: China 

(Dai et al. 2011, Dai 2012, Cui et al. 2019), Japan (Núñez & Ryvarden 2001; Hattori 

2005), Korea (Kim et al. 2009), Malaysia (Corner 1989a; Lee et al. 2012), Thailand, 

Taiwan, Vietnam (Núñez & Ryvarden 2001). EUROPE: Italy (Bernicchia 2005). 

 Microporus species have been recorded from India by Bose (1946), Bakshi 

(1971), Sharma et al. (1985), Leelavathy & Ganesh (2000), Sharma (2000), Verma 

et al. (2008), Mohanan (2011), Prasher & Lalita (2013), Ranadive (2013), Ranadive 

& Jagtap (2013), Ranadive et al. (2013), Lyngdoh & Dkhar (2014), Nagadesi et al. 

(2014), Rajput et al. (2015), Iqbal et al. (2016). According to Ranadive (2013), the 

genus is represented by 3 species in India such as M. affinis (Blume & Nees: Fr., M. 

scopulosus (Berk.) Ryv., and M. xanthopus (Fr.) Kunt. Among these, M. scopulosus 

has now been transferred to genus Amauroderma as A. scopulosum (Berk.) Imazeki 

(Index Fungorum, accessed on 19 February 2020). 

GENUS NAVISPORUS RYVARDEN 

 Navisporus Ryvarden was established by Ryvarden (Ryvarden & Johansen 

1980), with Navisporus floccosus (Bres.) Ryvarden (Trametes floccosa Bres.) as the 

type species. According to the original description (Ryvarden & Johansen 1980), the 

genus was mainly distinguished by dextrinoid skeletal hyphae and navicular to 

fusiform, non dextrinoid basidiospores. Later, Ryvarden (1983) emended the genus 

concept by describing basidiospores as non dextrinoid to weakly dextrinoid and 

included one more species (N. sulcatus (Lloyd) Ryvarden) in the genus. Later, more 

species were described under the genus, of which some of them were by 

Bondartseva & Herrera (1989), Ryvarden & Iturriaga (2003), Ryvarden (2018) and 

Spirin & Ryvarden (2019). Navisporus is closely related to the genus, 

Pseudopiptoporus Ryvarden, but the latter possesses gloeopleurous hyphae and 

skeletal hyphae are not dextrinoid (Ryvarden & Johansen 1980). According to 

Decock (2007), Navisporus is very much closer to the genus Microporellus, sharing 

similar hyphal system, basidiospores and type of rot. Hence, Decock (2007) 
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preferred to keep Navisporus as a synonym of genus Microporellus. According to 

Decock (2007), Navisporus is morphologically heterogenous and polyphyletic. 

Species of this genus are poorly studied, and are in need of revision (Torress-Torress 

et al. 2007; Decock et al. 2007). Currently 12 species have been recognized under 

the genus (Index Fungorum, accessed on 30 September 2020).  

 Based on the widely accepted concepts (Ryvarden & Johansen 1980; Roy & 

De 1980; Decock & Herrera-Figueroa 2000; Decock 2007; Torress-Torress et al. 

2007), Navisporus is characterized by pileate basidioamata, poroid hymenium with 

round to angular pores, or radially elongated, cinnamon, pale brown to brown 

coloured context, dimitic hyphal system, generative hyphae with clamp connections, 

unbranched, dextrinoid skeletal hyphae, presence or absence of cystidia, and 

ellipsoid, Basidiospores ellipsoid to weakly amygdaliform, navicular, with distinct 

apicule, hyaline, smooth, thick walled, variably dextrinoid in Melzer’s reagent. 

Members cause white rot on wood. 

Economic importance 

Navisporus floccosus is considered as a serious heart rot pathogen on tropical 

trees in India (Nagadesi & Arya 2013; Verma et al. 2020). Biomass of N. floccosus 

possesses antifungal activity against Phytophthora nicotianae Breda de Haan and 

Curvularia clavata B. L. Jain (Jorge et al. 2011). This species is also known to have 

in vitro anti inflammatory activities (Leliebre-Lara et al. 2015). In addition, N. 

floccosus is reported to have high cellulose degrading ability, which has applications 

in various industries like textile industries, detergents and chemical industries 

(Parihar et al. 2012). 

Distribution 

Navisporus has pantropical distribution. AFRICA: Cameroon, Central 

African Republic (Ryvarden 2018), Democratic Republic of the Congo (Ryvarden 

2000a), Eastern Africa (Ryvarden & Johansen 1980), Gabon (Decock 2007), Kenya 

(Ryvarden 1983), Uganada (Spirin & Ryvarden 2019), Somalia (Ryvarden 1983), 

Zimbabwe (Sharp & Ryvarden 2020). NORTH AMERICA: Cuba (Bondartseva & 
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Herrera- Figueroa 1989; Decock & Herrera-Figueroa 2000), French Antilles (David 

& Rajchenberg 1985), Mexico (Torres-Torres et al. 2007), United States of America 

(Gilbertson & Ryvarden 1986). SOUTH AMERICA: Brazil (Rajchenberg & Meijer 

1990; Ryvarden & Meijer 2002; Gibertoni et al. 2004; Torres-Torres et al. 2007), 

Venezuela (Ryvarden & Iturriaga 2003), Brazil (Drechsler-Santos et al. 2007a), 

Paraguay (Popoff & Wright 1998). ASIA: Malaysia, Papua New Guinea (Decock 

2007). 

From India, Navisporus floccosus has been reported by different workers 

(Roy & De 1980; Roy & De 1996; Mohanan 2011; Nagadesi & Arya 2013a; 

Ranadive 2013; Prasher 2015; Verma et al. 2020). 

GENUS NEOFOMITELLA Y.C. DAI, HAI J. LI & VLASÁK 

Neofomitella is a recently established genus under Polyporaceae (Li et al. 

2014). Neofomitella was segregated from Fomitella Murrill based on a distinct crust 

on its pileus, with cuticle extending from base to margin (Li et al. 2014). This is a 

character which is absent in the type species of Fomitella (F. supina (Sw.) Murrill). 

According to the phylogenetic study by Li et al. (2014), Fomitella sensu stricto was 

divided in to two distinct clades under the core polyporoid clade; one contained the 

type species of Fomitella and the second consisted of F. fumosipora (Corner) T. 

Hatt., F. rhodophaea (Lév.) T. Hatt. and an undescribed species (proposed as N. 

polyzonata Y.C. Dai, Hai J. Li & Vlasák in their study). Neofomitella was erected 

for accommodating species in the second sub clade, as Neofomitella fumosipora and 

N. rhodophaea. Based on the molecular phylogenetic study by Li et al (2014), 

Neofomitella formed a closely related clade, with the genus Microporus. However, 

Microporus included species with stipitate or infundibuliform basidiomata, and 

white to cream coloured context, whereas Neofomitella consisted of sessile to 

effused reflexed fruit bodies with yellowish brown or grey brown to brown context. 

Coriolopsis Murrill also shares some macro and microscopic characters with 

Neofomitella, in having a brown context, trimitic hyphal system, generative hyphae 

with clamp connections, hyaline basidiospores, and white rot type of wood decay 

(Gilbertson & Ryvarden 1986; Núñez & Ryvarden 2001; Hattori 2005). But in the 
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phylogenetic analysis of Li et al. (2014), Coriolopsis appeared as polyphyletic as its 

type species (Coriolopsis occidentalis (Klotzsch) Murrill) settled in Trametes clade, 

which is distinct from Neofomitella. Genus Hexagonia Fr. also shows some 

similarities with Neofomitella species, but was separated from the latter by having 

larger hexagonal pores and basidiospores (Gilbertson & Ryvarden 1986; Núñez & 

Ryvarden 2001; Li et al. 2014). Currently five species have been recognized in the 

genus (Index Fungorum, accessed on 30 September 2020). 

Neofomitella is mainly characterized by annual to perennial, pileate, sessile 

to effused reflexed basidiomata, glabrous to velutinate, yellowish brown, fuscous to 

almost black pileus surface, often with concentric zonations or sulcations, buff to 

yellowish brown or pale grey,  context with a dark crust extending from base to 

margin, having agglutinations, poroid hymenium, white, creamish to light beige 

hymenial surface, trimitic type of hyphal system, generative hyphae with clamp 

connections, absence of cystidia, oblong ellipsoid to cylindrical, hyaline, thin 

walled, smooth basidiospores that are acyanophilous and inamyloid. Species cause 

white rot on angiosperm wood (Li et al. 2014).  

Distribution 

Members of the genus have a tropical to subtropical distribution. AFRICA: 

Rwanda (Ryvarden & Johansen 1980). ASIA: China (Dai et al. 2011; Dai 2012; Li 

et al. 2014), Japan (Núñez & Ryvarden 2001), Malaysia (Yamashita et al. 2009; 

Hattori et al. 2012; Lee et al. 2012), Peninsular Malaysia (Corner 1989), Thailand 

(Choeyklin et al. 2011), Vietnam (Núñez & Ryvarden 2001). AUSTRALIA: 

Victoria (Cui et al. 2019). 

Neofomitella rhodophaea has been recorded from India by Bakshi (1971), 

Leelavathy & Ganesh (2000), Sharma (2000) and Ranadive (2013). 

GENUS PERENNIPORIA MURRILL 

Perenniporia is a genus established by Murrill in 1942, for placing two 

perennial species of Poria P. Browne (a genus characterized by annual 

basidiocarps), but without designating a type species (Decock & Stalpers 2006). 



 139 

Later, in 1953, Cooke designated the type species of Perenniporia as ‘Polyporus 

medulla-panis (Jacq.) Fr.’ (Gerber et al. 1999). Corner (1989) defined the genus by 

combining characters such as dimitic hyphal system with arboriform skeletal 

hyphae, and thick walled basidiospores. He separated the genus in to two sub 

genera: Perenniporia and Brachymeria based on the branching nature of hyphae 

(Decock 2001). The classification on polyporaceous fungi by Bondartseva (1998) 

placed Perenniporia under family Poriaceae Locquin. According to Robledo et al. 

(2009) and Zhao et al. (2013), Perenniporia sensu lato includes white rot genera 

such as Abundisporus Ryvarden, Hornodermoporus Teixeira, Perenniporia sensu 

stricto, Perenniporiella Decock & Ryvarden, Truncospora Pilát, and Vanderbylia D. 

A. Reid. As per Costa-Rezende et al. (2015), Abundisporus can be distinguished 

from Perenniporia by its pale yellow coloured, non dextrinoid basidiospores. 

Similarly, Hornodermoporus is separated from Perenniporia by their amygdaliform 

shaped basidiospores (Costa-Rezende et al. 2015). Genus Perenniporiella was 

segregated from Perenniporia by having sublobose to globose, non truncate 

basidiospores that lacked apical germ pore (Decock & Ryvarden 2003). 

Truncospora differs from Perenniporia by having skeletal hyphae that are non 

arboriform and variably branched (Decock 2011). Presence of amygdaliform, non 

truncate and strongly dextrinoid basidiospores in species of Vanderbylia D. A. Reid 

distinguishes them from Perenniporia (Zhao et al. 2013). According to Cui & Zhao 

(2012), Loweporus J.E. Wright is also a closely related genus of Perenniporia, but 

separated from the latter by having brownish basidiomata. Ryvarden (1991) treated 

Vanderbylia Reid and Truncospora Pilát as synonyms of Perenniporia, while 

Corner (1987, 1989) considered these two as distinct genera (Decock 2001). In 

2013, a genus named Yuchengia B.K. Cui & K.T. Steffen was segregated from 

Perenniporia sensu stricto, which differed from the latter by having acyanophilous, 

amyloid skeletal hyphae, and non dextrinoid basidiospores (Zhao et al. 2013a). 

Recently, another new genus Perenniporiopsis C.L. Zhao, has also been erected 

from Perenniporia sensu stricto by Wu et al. (2017), based on morphological and 

molecular data. According to Wu et al. (2017b), the consistency of basidiomata 
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(waxy when fresh, hard on dying), and larger basidiospores distinguishes this genus 

from Perenniporia sensu stricto.  

Based on molecular studies (Robledo et al. 2009; Zhao et al. 2013), 

Perenniporia can be confirmed as a polyphyletic group. A molecular study on 

Perenniporiella and its relation with Perenniporia was conducted by Robledo et al. 

(2009). According to this work (Robledo et al. (2009), Perenniporia sensu stricto 

formed a well supported monophyletic clade, distinct from Perenniporiella. This 

study (Robledo et al. 2009) also revealed the existence of some deviating taxa 

within Perenniporia, such as P. ochroleuca and P. vicina species complexes, that 

could be erected as separate genera. Phylogeny of Perenniporia was studied in detail 

by Zhao et al. (2013), based on ITS and LSU sequence data. According to Zhao et 

al. (2013), sampled species of Perenniporia sensu lato formed seven sub clades and 

species of Perenniporia sensu stricto were grouped in a separate clade. Species of 

Perenniporia ochroleuca complex, as mentioned by Robdelo et al. (2009) were 

recognized as belonging to a separate genus Truncospora by Zhao et al. (2013). 

Thus, According to Zhao et al. (2013), Perenniporia sensu stricto is distinct from 

other genera such as Abundisporus, Hornodermoporus (represented by P. martia 

complex), Perenniporiella and Vanderbylia in forming a well supported 

monophyletic clade. Binder et al. (2013) placed Perenniporia in the family 

Perenniporiaceae of core polyporoid clade. However, the family Perenniporaceae 

has not been recognized in the latest classifications of Polyporlales (Justo et al. 

2017; Zmitrovich 2018), and Perenniporia is placed under the family Polyporaceae 

of the order Polyporales. Currently the genus holds 145 species (Index Fungorum, 

accessed on 30 September 2020). 

As per the current concepts (Decock & Stalpers 2006; Zhao et al. 2013; 

Zmitrovich 2018), Perenniporia sensu stricto is characterized by a dimitic to trimitic 

hyphal system, cyanophilic vegetative hyphae with varying dextrinoid reaction in 

Melzer’s reagent, and hyaline, ellipsoid to apically truncate, thick walled, 

cyanophilic and variably dextrinoid, having a distinct apical germ pore.  
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Economic importance 

There are forest pathogens as well as medicinal species among Perenniporia 

(Dai et al. 2007; Dai & Yang 2008; Dai et al. 2009a; Dai 2012). Anti oxidant 

activity is reported in Perenniporia fraxinea, P. robiniophila and P. subacida (Peck) 

Donk (Li et al. 2017a). Presence of fibrinolytic protease in the mycelia of P. 

fraxinea has the ability to treat thrombosis (Kim et al. 2008). Species of 

Perenniporia such as P. subacida and P. tephropora (Mont.) Ryvarden have 

industrial applications since they are able to degrade synthetic dyes (Younes et al. 

2007; Si et al. 2011; Si et al. 2014; Singh et al. 2014a; Singh 2017). Recently, an 

unknown species of Perenniporia was reported to cause pulmonary fungal ball in 

humans (Chowdhary et al. 2012). Perenniporia fraxinea (Bull.) Ryvarden and P. 

robiniophila (Murrill) Ryvarden cause white rot on different hard wood trees, either 

as a parasite or saprotroph (Szczepkowski 2004; Kuo 2016). 

Distribution 

The genus has a worldwide distribution (Ryvarden 1991). AFRICA (Decock 

& Bitew 2012), East Africa (Ryvarden 1972; Ryvarden & Johansen 1980), Uganda 

(Ipulet & Ryvarden 2005). NORTH AMERICA (Lowe 1966; Ryvarden & 

Gilbertson 1984; Gilbertson & Ryvarden 1987; Decock & Ryvarden 1999, 1999a; 

Decock & Ryvarden 2000; Decock & Ryvarden 2003), Costa Rica (Carranza-Morse 

& Ryvarden 1998; Decock & Ryvarden 2013), Great Lakes (Baxter 1940), Cuba 

(Kotlaba 1984; Decock et al. 2001), Mexico (Spirin & Ryvarden 2016). SOUTH 

AMERICA: Argentina (Rajchenberg & Wright 1998), Brazil (Berkeley & Cooke 

1876; Loguercio-Leite & Wright 1991; Borges Da Silveira & Guerrero 1991; 

Gugliotta & Capelari 1995; Gerber et al. 1999; Hattori & Lee 1999; Gibertoni et al. 

2004; Gomes-Silva & Gibertoni 2009; Drechsler-Santos et al. 2013), Southern 

Andea (Rajchenberg 1987), Venezuela (Patouillard & Gaillard 1888). ASIA: China 

(Chang 1994; Dai et al. 2002, 2003, 2004; Cui et al. 2006; Dai & Penttilä 2006; Cui 

et al. 2007; Dai et al. 2007; Xiong et al. 2008; Cui et al. 2010; Dai 2010; Dai et al. 

2011; Zhao & Cui 2013; Dai 2012; Cui et al. 2019), Far east Russia (Núñez & 

Ryvarden 2001), Japan (Hattori & Ryvarden 1994; Núñez & Ryvarden 2001), 
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Mesopotamia (Wright & Deschamps 1975), Pakistan (Ryvarden 1983), Thailand 

(Choeyklin et al. 2009; Ji et al. 2017), Vietnam (Núñez & Ryvarden 2001). 

AUSTRALIA (Decock et al. 2000), New Zealand (Cunningham 1965; Buchanan & 

Hood 1992). EUROPE (Donk 1967, 1974; Ryvarden 1978; Bernicchia 1990; 

Ryvarden & Gilbertson 1994; Bernicchia 2005; Ryvarden & Melo 2014), Finland 

(Niemelä et al. 1992), Hungary (Bresadola 1897), Poland (Szczepkowski 2004). 

Perenniporia species such as P. piperis (Rick) Rajchenb., P. ellipsospora 

Ryvarden & Gilb., P. fulviseda (Bres.) Dhanda, P. gomezii Rajchenb. & J.E. Wright, 

P. martia (Berk.) Ryvarden, P. medulla-panis (Jacq.) Donk, P. ochroleuca (Berk.) 

Ryvarden, P. subacida (Peck) Donk, P. tenuis (Schwein.) Ryvarden and P. 

voeltzkowii (Henn.) Ryvarden have been reported from India (Roy & De 1996; 

Bakshi 1971; Leelavathy & Ganesh 2000; Mohanan 2011; Ranadive et al. 2011; 

Ranadive 2013). 

GENUS PILATOTRAMA ZMITROVICH 

 Pilatotrama Zmitr. is a newly established monotypic genus of Polyporaceae. 

Pilatotrama ljubarskyi was placed as the type species of the genus (Zmitrovich 

2018), which was until recently treated under genus Trametes (Ryvarden & 

Gilbertson 1994). Based on the descriptions (Ryvarden & Gilbertson 1994; 

Zmitrovich 2018), the genus is characterized by annual to perennial, effused 

reflexed to pileate basidiomata, sessile pileus with brown pigments and resinous 

deposits, and poroid hymenium with angular pores. Microscopically the genus 

possesses dimitic hyphal system, hyaline, clamped generative hyphae, cyanophilous 

skeletal hyphae, basidia with basal clamp connections, and lacrymoid hyaline, thin 

walled, basidiospores that are cyanophilous and inamyloid in Melzer’s reagent. 

Member’s causes white rot on wood. Cubamyces is the closely related genus, and 

differs from Pilatotrama by acyanophilous basidiospores, and by the lack of 

resinous deposits on pileus surface.  

 To date, the genus contains only the type species, P. ljubarskyi (Index 

Fungorum, 30 September 2020).  
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Ecological importance 

 P. ljubarskyi has been used in the biosynthesis of silver nanoparticles. The 

synthesized silver nanoparticles from the species are known to possess anti bacterial 

activity against different pathogenic bacteria (Gudikandula et al. 2017). P. 

ljubarskyi is also reported to be highly effective in degradation of toxic dyes (Kumar 

et al. 2019).  

Distribution 

The genus has distribution in Asia and Europe. Asia: China, North Thailand 

(Núñez & Ryvarden 2001; Dai 2012; Cui et al. 2019); Philippines (Guerrero et al. 

2018). EUROPE: France (Welti et al. 2012), Portugal, Yugoslavia, Russia 

(Ryvarden & Gilbertson 1994).  

 From India P. ljubarskyi has been reported by Rajput et al. (2015) and 

Gudikandula et al. (2017). There are no reports of this species from Kerala so far. 

GENUS POLYPORUS P. MICHELI EX ADANSON 

Polyporus the type genus of family Polyporaceae was proposed by Micheli 

(1729) for placing 14 poroid species. However, the genus was validly published by 

Adanson in 1763. Fries (1821) emended the genus by including all the polypore 

species that produced stipitate, pileate or resupinate fruit bodies without referring to 

a type species (Krüger & Gargas 2004). Later, Polyporus tuberaster (Jacq.) Fr. was 

selected as the lectotype for the genus by Donk (1933). Polyporus tuberaster was 

characterized by stipitate basidiomata with or without a sclerotium and a dimitic 

hyphal system having arboriform vegetative hyphae (Sotome et al. 2008). However, 

Krüger & Gargas (2004) defines P. brumalis as the proper lectotype of Polyporus. 

The most recent monograph on Polyporus is that of Núñez & Ryvarden (1995), 

which describes 32 species in the genus (Krüger 2002; Sotome et al. 2008; Coelho 

& Borges Da Silveira 2014; Vlasenko & Vlasenko 2015). Records of polypore 

species from the neotropics was updated later by different workers (Gibertoni et al. 

2004; Ryvarden & Iturriaga 2003, 2004). Echinochaete D.A. Reid and 

Pseudofavolus Pat. resembled Polyporus by having stipitate fruit bodies, and similar 
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hyphal system. However, Echinochaete is separated from Polyporus in having setae 

like cystidia and Pseudofavolus by the presence of dendrohyphidia and larger 

basidiospores (Sotome et al. 2008). Genera such as Microporus P. Beauv. and 

Lignosus Lloyd ex Torrend produce stipitate basidiocarps which are similar to these 

produced by Polyporus (Ryvarden & Johansen 1980; Núñez & Ryvarden 1995). But 

the presence of trimitic hyphal system with proper skeletal and binding hyphae 

distinguishes them from Polyporus.  

In the phylogenetic study of family Polyporaceae by Hibbett & Donoghue 

(1995), species of Polyporus sensu stricto clustered along with species of Lentinus 

Fr., indicating close relation between these two genera. Singer (1986) had previously 

opined that Lentinus species had a polyporoid ancestry, on the basis of microscopic 

characters and basidiocarp development patterns. The close relationship between 

Polyporus and Lentinus was also suggested by Hibbett & Vilgalys (1993), based on 

a phylogenetic study of Lentinus. Other molecular phylogenetic studies that specify 

the closeness of these two genera are those by Hibbett & Thorn (2001), Binder & 

Hibbett (2002), Ko & Jung (2002), Krüger & Gargas (2004) and Sotome et al. 

(2008). In the study carried out by Ko & Jung (2002), species of Polyporus formed 

clades with Datronia Donk, Lentinus Fr. and Fomes (Fr.) Fr. (F. fomentarius (L.) 

Fr.), indicating the polyphyletic nature of the genus. The study by Sotome et al. 

(2008) proved that many Polyporus species were closely related to the polyporoid 

genera Pseudofavolus Pat., Lentinus and Datronia, than to other species of 

Polyporus. Ryvarden & Johansen (1980), Singer (1986) and Núñez & Ryvarden 

(1995) differentiated Pseudofavolus from Polyporus by the presence of a gelatinous 

subhymenium, larger basidiospores (more than 10 µm long), and presence of 

dendrohyphidia in the dissepiments (Sotome et al. 2008). According to the study by 

Sotome et al. (2008), specialized basidiospore morphology of the family 

Ganodermataceae (currently synonymized under Polyporaceae, Index Fungorum 

accessed on 18 October 2020), and Perenniporia must have been derived from the 

smooth and cylindrical spores of Polyporus sensu lato.  
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Polyporus belongs to the core polyporoid clade of Polyporales (Binder et al. 

2005, 2013; and Justo & Hibbett 2011; Justo et al. 2017). The genus holds 26 

species (Gomes-Silva et al. 2012). 

Based on different concepts (Ryvarden & Johansen 1980; Gilbertson & 

Ryvarden 1987; Núñez & Ryvarden 1995; Borges Da Silveira & Wright 2005; 

Sotome et al. 2008; Gomes-Silva et al. 2012), Polyporus is characterized by annual, 

centrally to laterally stipitate basidiocarps, smooth to scaly, squamulose or finely 

tomentose pileus, that are light to dark brown or purplish in colour, hymenium with 

round to angular, small to large pores, white to cream pore surface, white context, 

glabrous to finely tomentose stipe, that are cream, light to deep brown or even 

blackish, with smooth or longitudinally wrinkled surface, with or without a cuticle, 

or crusted at the base. Microscopically, Polyporus species consist of a hyphal 

system, with hyaline, thin walled and clamped generative hyphae, and arboriform 

skeleto ligative hyphae, absence of cystidia, and cylindrical spores that are straight 

to slightly curved, thin walled, hyaline, smooth and inamyloid. Members of the 

genus cause white rot on hardwoods, and are rarely parasitic on conifers. Some 

species are found to arise from a sclerotium buried in the ground, or immersed in 

wood.  

Infrageneric classification 

Fries (1821) divided Polyporus into three sub genera (Favolus, Microporus, 

Polysticta). Of these, sub genus Microporus was categorized into five sections 

(Mesopus, Pleuropus, Merisma, Apus, Resupinatus). Ryvarden & Johansen (1980) 

classified Polyporus into four sub groups such as P. squamosus group, P. arcularius 

group, P. dictyopus group and P. mori group. Polyporus squamosus group included 

species with large and fleshy basidiocarps, pileus with squamules, hymenium with 

large pores and spores (P. squamosus (Huds.) Fr., P. retirugus (Bres.) Ryvarden, P. 

udus Jungh., P. lentus Berk.). Species of Polyporus having centrally stipitate 

fruitbodies, tan to umber brown pileus, cilia along margin, and smooth, whitish to 

dirty brown stipe were placed in the P. arcularius group (P. arcularius (Batsch) Fr., 

P. tricholoma Mont., P. brumalis (Pers.) Fr., P. ciliatus Fr., P. rhizophilus Pat., P. 
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meridionalis (A. David) H. Jahn). According to Ryvarden & Johansen (1980), P. 

arcularius group also contained some intermediate taxa that showed variation from 

common characters of the group. Polyporus dictyopus group contained species with 

a dark brown to black stipe which becomes wrinkled on drying, with a distinct 

cuticle composed of short, thick walled, dark coloured generative hyphae (P. badius 

(Pers.) Schwein., P. dictyopus Mont., P. melanopus (Pers.) Fr., P. varius (Pers.) Fr., 

P. hemicapnodes Berk. & Broome, P. guianensis Mont., P. leprieuri Mont., P. 

blanchetianus Berk. & Mont., P. diabolicus Berk., P. infernalis Berk., P. virgatus 

Berk. & M.A. Curtis and P. doidgeae Wakef.). Polyporus mori group included 

species which produced sessile fruitbodies, or with short tapering base (P. 

philippinensis Berk., P. grammocephalus Berk and P. mori (Pollini) Fr.). 

Based on macroscopic characters, Polyporus was split into six infrageneric 

groups by Núñez & Ryvarden (1995), such as ‘Polyporus sensu stricto’, 

‘Admirabilis’, ‘Dendropolyporus’,  ‘Melanopus’, ‘Polyporellus’ and ‘Favolus’. The 

group Polyporellus included three species (P. arcularius (Batsch) Fr., P. brumalis 

(Pers.) Fr., and P. ciliatus Fr.) that were common in the northern hemisphere 

(Krüger 2002). Favolus Fr. was erected earlier as a distinct genus by Fries in 1828, 

with F. brasiliensis (Fr.) Fr as the type species. Ryvarden & Johansen (1980) 

recognized Favolus as a distinct genus. Núñez & Ryvarden (1995) treated Favolus 

as one of the groups of Polyporus, and defined the group by flabelliform to 

dimidiate pileus and a short lateral stipe without a dark crust. Most of the modern 

mycologists treat Favolus as a synonym of Polyporus (Corner 1984; Ryvarden 

1991; Núñez & Ryvarden 1995a; 2001; Ryvarden & Iturriaga 2004; Borges Da 

Silveira & Wright 2005; Drechshler-Santos et al. 2008; Kirk et al. 2008; Sotome et 

al. 2013). According to Núñez & Ryvarden (1995), the group Melanopus was 

characterized by coriaceous basidiocarps which become tough on drying, thin 

context, black solid coloured stipe, and thin skeleto ligative hyphae, and cylindrical 

basidiospores. Núñez & Ryvarden (1995) accepted 11 species in the group (Zhou et 

al. 2016b). According to Krüger (2002), Krüger et al. (2006) and Zhou et al. 

(2016b), the group Melanopus was polyphyletic. Species of the group settled in two 

distinct clades such as the Picipes clade and the Squamosus clade (Zhou et al. 
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2016b). Two groups, Dendropolyporus and Admirabilis, were recognized for 

placing Polyporus umbellatus (Pers.) Fr. and Polyporus pseudobetulinus (Murashk. 

ex Pilát) Thorn, Kotir. & Niemelä respectively (Krüger 2002; Sotome et al. 2013). 

At present, all the infrageneric groups of Polyporus, except Admirabilis are treated 

as sub genera of Polyporus (Pauzar 1972; Singer 1986; Ryvarden & Iturriaga 2004; 

Borges Da Silveria & Wright 2005; Kirk et al. 2008; Sotome et al. 2008).  

Sotome et al. (2008) distinguished another distinct clade among the 

Polyporus sensu lato named “Neofavolus clade”, which was distinct from Favolus. 

However, they could not identify the differentiating morphological characters of this 

clade. Later, Sotome et al. (2013) established the genus Neofavolus Sotome & T. 

Hatt, for accommodating the species belonging to Neofavolus clade. The genus was 

characterized by glabrous pileus, with or without scales, and pileipellis a cutis 

composed of parallel and agglutinated generative hyphae. According to Sotome et 

al. (2013), majority of Favolus species possess radially striate pileal surface and 

undifferentiated pileipellis made of non agglutinated, hyphae. Sotome et al. (2013) 

divided the Polyporus grammocephalus complex into two subsidiary groups, and P. 

tricholoma complex into three subsidiary groups. Currently, P. tricholoma complex 

is treated under Polyporellus (Krüger 2002), which is a synonym of genus Lentinus 

(Index Fungorum, accessed on 19 February 2020).  

 A recent molecular phylogenetic work by Palacio et al. (2017) revealed the 

Polyporus dictyopus complex as polyphyletic. This study (Palacio et al. 2017) 

resulted in the segregation of another genus Neodictyopus Palacio, Robledo, Reck & 

Drechsler-Santos. The study also re established the genus Atroporus Ryvarden 

which has been treated as a synonym of Polyporus by different mycologists 

(Gugliotta et al. 1996; Núñez & Ryvarden 2001; Borges Da Silveira & Wright 2005; 

Louza & Gugliotta 2006; Gomes-Silva et al. 2012). Latest classification on 

Polyporales (Zmitrovich 2018) accepts Atroporus as an independant genus. 

However, Atroporus is considered as a synonym of Polyporus (Index Fungorum, 

accessed on 30 September 2020).  
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Economic importance 

Polyporus umbellatus (Pers.) Fr. is a well known edible mushroom (Ying et 

al. 1987; Gomes-Silva et al. 2012; Bandara et al. 2015). The species has been 

widely used in traditional Chinese medicine (Huang & Liu 2007; Zhao 2009). The 

fruitbody of P. umbellatus is edible, while its sclerotia that is found below ground 

posesses potential medicinal properties (Ying et al. 1987; Xing et al. 2013). The 

sclerotia of this species contain various bioactive compounds, including amino 

acids, polysaccharides, crude proteins, fats, fiber, mineral compounds and stereoids 

(Lee et al. 2002; Chen & Deng 2003; Lee et al. 2004; Zhao 2009). They have anti 

inflammatory and immune enhancing properties and are used for curing diseases 

like acute nephritis, systemic dropsy, thirst, difficulty in urination, oliguria, 

leucorrhea, edema, sunstroke, watery diarrhea, jaundice, cirrhosis and ascites (Ying 

et al. 1987; Yuan et al. 2004; Liu & Liu 2009). According to Sun & Yasukawa 

(2008) and Ueno et al. (1980), P. umbellatus posseses in vitro cytotoxic, in vivo anti 

tumour, anti cancer and anti oxidant activities. They are also used in enhancing 

immune system (Ying et al. 1987; Zhang et al. 1991; Yang et al. 2004; Li et al. 

2007). Sclerotia of this species are used in Choreito Japanese traditional medicine 

for treatment of renal problems (Kawashima et al. 2012). This fungus also holds 

good anti viral, anti bacterial and anti protozoal activity (Xiong 1993; Liu et al. 

2001; Peng et al. 2012; Hao et al. 2011). Apart from P. umbellatus, species such as 

P. badius (Pers.) Schwein., P. squamosus also have potential medicinal properties 

(Lindequist et al. 2005; Ergönül et al. 2013). Species of Polyporus also have 

industrial applications. They are used for decolarization of synthetic dyes, and for 

treating textile waste water (Hadibarata et al. 2011; Hadibarata et al. 2012; Yogita et 

al. 2011; Marimuthu et al. 2013; Munir et al. 2017; Przystaś et al. 2018; Singh 

2017). 

Many species of Polyporus are economically important due to their edibility, 

medicinal properties and pathogenicity. The fungus Polyporus shoreae Wakef. is a 

serious pathogen on Sal trees and caues root rot disease (Bagchee 1957). 
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Distribution 

Polyporus has a worldwide distribution. AFRICA: East Africa (Ryvarden & 

Johansen 1980). NORTH AMERICA (Murrill 1915; Gilbertson & Ryvarden 1986; 

Gilbertson & Ryvarden 1987; Zhou et al. 2016), Costa Rica (Carranza-Morse & 

Ruiz-Boyer 2005), Tropical America (Ryvarden & Meijer 2002). SOUTH 

AMERICA: Argentina (Robledo & Rajchenberg 2007), Brazil (Rajchenberg & 

Meijer 1990; Gugliotta & Bononi 1999; Borges Da Silveira & Wright 2002; 

Gibertoni et al. 2004; Borges Da Silveira & Wright 2005; Drechsler-Santos et al. 

2008; Gomes-Silva et al. 2012; Coelho & Borges Da Silveira 2014), Guyana 

(Gibertoni et al. 2004), Paraguay (Popoff & Wright 1998), United States of America 

(Lowe 1942; Overholts 1953; Martin & Gilbertson 1976), Venezuela (Dennis 1970; 

Ryvarden & Iturriaga 2003). ASIA: China (Dai 1996; Dai 1999; Dai 2000; Dai 

2012; Dai et al. 2014; Xue & Zhou 2014; Cui et al. 2019), Japan (Núñez & 

Ryvarden 1995a, 2001), Korea (Lim & Kim 1972; Jung 1975; Lee 1975; Jung 1994; 

Lee et al. 2010), Russia (Barsukova 1998; Thorn 2000; Vlasenko 2010, 2011), 

Siberia (Zhukov 1980; Vlasenko & Vlasenko 2015). EUROPE (Ryvarden & 

Gilbertson 1993; Ryvarden & Gilbertson 1994; Núñez & Ryvarden 1995; Ryvarden 

& Melo 2014), Italy (Bernicchia 2005), Finland (Niemelä et al. 2001). 

AUSTRALIA:  New Zealand (Cunningham 1965; Horak & Ryvarden 1984; 

Buchanan & Ryvarden 1998). 

From India, Polyporus rugulosus Lév., P. calcuttensis Bose, P. dictyopus 

Mont., P. friabilis Bose, P. fumoso-olivaceus Lloyd, P. leprieurii Mont., P. 

medullaris Berk., P. nigrocristatus E. Horak & Ryvarden,  P. nodipes Berk., P. 

philippinensis Berk., P. picipes Fr., P. plorans (Pat.) Sacc. & D. Sacc., P. 

sarbadhikarii (Bose) B.K. Bakshi, P. steinheilianus Berk. & Lév., P. 

suboccidentalis (Sacc. & P. Syd.) B.K. Bakshi, P. subvirgatus Lloyd and P. 

umbellatus (Pers.) Fr., have been reported by Bose (1920, 1921, 1921a, 1928, 1937, 

1946), Thind & Chatrath (1957), Rangaswami et al. (1970), Bakshi (1971), Roy & 

De (1977), De & Roy (1981), Leelavathy & Ganesh (2000), Sharma (2000), 
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Florence (2004), Verma et al. (2008), Mohanan (2011), Prasher & Lalita (2013), 

Ranadive (2013, 2013a), Lalitha & Prasher (2014), Lyngdoh & Dkhar (2014). 

GENUS PSEUDOFAVOLUS PATOUILLARD 

 Pseudofavolus was established by Patouillard in 1900, with Pseudofavolus 

miquelii (Mont.) Pat. as the type species. The genus was characterized by annual 

basidiomata, sometimes reviving for a second season, flabelliform to spathulate 

pileus, sessile to laterally stipitate, thin context, hymenium poroid with angular to 

hexagonal pores, short pore tubes, dimitic hyphal system, with clamped generative 

hyphae and arboriform sheleto ligative hyphae, skeleto ligative hyphae showing 

variable dextrinoid reaction, absence of cystidia, sometimes with cystidioles and 

dendrohyphidia, and cylindrical, hyaline, smooth basidiospores, that are inamyloid 

in Melzer’s reagent. Members of the genus cause white rot on wood (Núñez & 

Ryvarden 1995; Ryvarden & Johansen 1980).  

 In the opinion of Ryvarden & Johansen (1980), Pseudofavolus occupies an 

intermediate position between genera Grammothele Berk. & M.A. Curtis and 

Polyporus sensu stricto. In Pseudofavolus, basidia line the tubes completely, 

whereas in the majority of Grammothele species, basidia are found lining only near 

the bottom (Ryvarden & Johansen 1980). According to Núñez & Ryvarden (1995), 

Pseudofavolus is closely related with Polyporus sensu stricto, in having cylindrical 

basidiospores and arboriform skeleto ligative hyphae. However, the presence of 

dendrohyphidia seperates Pseudofavolus from Polyporus (Núñez & Ryvarden 

1995). Moreover, Pseudofavolus generally produces smaller basidiomata and 

shallow pores than Polyporus species (Núñez & Ryvarden 2001). 

 Justo et al. (2017) accepts Pseudofavolus as a distinct genus, under 

Polyporaceae. However, Zmitrovich (2018) considers the genus as a synonym of 

Favolus. Currently, eight species have been accepted in the genus (Index Fungorum, 

accessed on 30 September 2020).  
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Economic importance 

 Pseudofavolus tenuis species has the ability to degrade artificial dyes and 

textile industrial effluents (Sánchez-López et al. 2008). Terpenoids and stereoids 

present in this species are known to have cytotoxic effects, against tumour cell lines 

(Hung et al. 2019). The cytotoxic effect of this species has also been reported by 

Aneesh & Thoppil (2019).  

Distribution 

Pseudofavolus has a pantropical distribution. AFRICA: Kenya, Ghana, 

Sierra Leone, Uganda, Tanzania (Ryvarden & Johansen 1980). SOUTH AMERICA: 

Brazil (Loguercio-Leite 1994; Drechsler-Santos et al. 2008), Venezuela (Núñez & 

Ryvarden 1995). ASIA: China (Dai 2011; Dai 2012), Japan (Núñez & Ryvarden 

2001), Malaysia (Corner 1984, 1989; Lee et al. 2012). AUSTRALIA: Papua New 

Guinea (Quanten 1997). EUROPE (Ryvarden & Gilbertson 1993).   

From India, P. miquelii (Mont.) Pat., P. polygrammus (Mont.) G. Cunn., P. 

pulchellus (Lév.) G. Cunn. and P. tenuis (Fr.) G. Cunn. have been documented by 

Bakshi (1971), Roy & De (1979), Parmasto (1983a), Leelavathy & Ganesh (2000), 

Mohanan (2011), Ranadive et al. (2011), Prasher et al. (2012), Prasher & Lalita 

(2013) and De (2018). 

GENUS PYCNOPORUS P. KARST EN 

 Pycnoporus was established by Karsten (1881), with Pycnoporus 

cinnabarinus (Jacq.) P. Karst as the type species. According to Nobles & Frew 

(1962), Pycnoporus fungi belong to heterothallic homobasidiomycetes, having 

tetrapolar mating system. The presence of various pigments such as cinnabarin, 

tramesanguin and cinnabarinic acid are responsible for the characteristic colour of 

the basidiocarps of Pycnoporus species (Sullivan & Henry 1971, Téllez-Téllez et al. 

2016). The genus was placed in the tribe Corioleae, subfamily Corioloideae of 

Polyporaceae in the classifications of Bondartseva & Singer during 1940’s 

(Zmitrovich 2018). Bondartseva (1998) treated the genus in the family Poriaceae 

Locq. The genus is separated from the closely related Trametes by the noticeable 
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bright reddish orange colour of the basidiocarps (Ryvarden 1991, Ryvarden & 

Gilbertson 1994; Lomascolo et al. 2002). Pycnoporus grouped together with 

Coriolopsis polyzona (Pers.) Ryvarden), Lenzites and Trametes under the core 

Polyporaceae clade based on SSU rDNA and ITS sequence data based study (Ko 

2000). Monophyly of the genus Pycnoporus within the Trametes clade was 

confirmed by Tomsovsky et al. (2006). Tomšovský (2008) and Justo & Hibbett 

(2011) preffered to treat Pycnoporus as a synonym of Trametes, because both 

genera clustered together in their studies. Morphological and cytological evidence 

for Lenzites-Coriolopsis-Pycnoporus-Trametes group was provided by Rajchenberg 

(2011). According to Lesage-Meessen et al. (2011), there is much difficulty in 

identifying wild or cultivated Pycnoporus species, although they are 

morphologically similar. Pycnoporus has been included in the trametoid genera 

(Coriolopsis, Lenzites, Trametes) of Polyporaceae (Welti et al. 2012; Zmitrovich & 

Malysheva 2013). Cui et al. (2019) considers Pycnoporus as a synonym of 

Trametes. However, currently Pycnoporus is considered as an independent genus 

under Polyporaceae (Justo et al. 2017; Zmitrovich 2018). Currently the genus 

consists of four species (P. cinnabarinus, P. palibini P. Karst., P. puniceus (Fr.) 

Ryvarden and P. sanguineus (L.) Murrill) (Index Fungorum, accessed on 30 

September 2020).  

 Based on the current concept (Ryvarden & Johansen 1980; Cifuentes et al. 

1986; Gilbertson & Ryvarden 1986; Ryvarden & Gilbertson 1994; Zmitrovich 

2018), the genus is characterized by mostly annual, sessile, coriaceous, dimidiate to 

flabelliform basidiomata, soft and velvety to glabrous pileus surface, cinnabar to 

reddish orange colour, corky to cottony floccose, reddish orange context, poroid 

hymenium, trimitic hyphal system with clamped generative hyphae, inamyloid to 

dextrinoid skeletal hyphae, presence of orange crystals on hyphae in context and 

hymenium, absence of cystidia and  short cylindric, hyaline, smooth basidiospores 

that are negative in Melzer’s reagent. Basidiocarps turn brownish on treatment with 

KOH. Members cause white rot on wood.  
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Economic importance  

Species of Pycnoporus possess anti cancerous, anti oxiadant, anti fungal, free 

radical scavenging and immunomodulatory activities properties (Smânia et al. 1995, 

2003; Estrada et al. 2003; Correa et al. 2006; Borderes et al. 2011; Juliette-Ornely et 

al. 2019). Pycnoporus species also have various industrial and biotechnological 

applications, mainly in large scale degradation of biomass by the activity of laccase 

enzyme, degradation and decolourization of various dyes, clarification of waste 

water from oil mills and in pigment production (Schliephake et al. 2000; 

Alexopoulos et al. 1996; Falconnier et al. 1994; Eggert et al. 1996;  Larking et al. 

1999; Jaouani et al. 2005; Garcia et al. 2006; Vikineswary et al. 2006; Lomascolo et 

al. 2011; Thongkred et al. 2011; Lalitha & Prasher 2015; Onofre et al. 2015; Azmi 

et al. 2016). P. sanguineus is reported to degrade plastic (Cesarino et al. 2019). 

Distribution 

 The genus has a cosmopolitan distribution (Ryvarden 1991). AFRICA: 

Cameroon (Roberts & Ryvarden 2006), East Africa (Ryvarden & Johansen 1980). 

NORTH AMERICA (Murrill 1904, 1905, Gilbertson & Ryvarden 1986, Zhou et al. 

2016). SOUTH AMERICA: Argentina (Bobadilla et al. 2007; Robledo & 

Rajchenberg 2007), Brazil (Groposo & Loguercio-Leite 2005; Borges Da Silveira et 

al. 2008; Salvador-Montoya et al. 2012; Westphalen & Borges Da Silveira 2013; 

Nogueira-Melo et al. 2014; Pires et al. 2017), Guyana (Aime et al. 2003), United 

States of America (Bishop & McGrath 1978). ASIA: China (Dai 2012; Cui et al. 

2019), Malaysia (Yamashita et al. 2009; Lee et al. 2012), Peninsular Malaysia 

(Bolhassan et al. 2012), Japan (Hattori 2005), Kenya (Núñez & Ryvarden 2001), Sri 

Lanka (Ediriweera et al. 2014), Taiwan, Thailand (Núñez & Ryvarden 2001; 

Choeyklin et al. 2011). EUROPE: Britain, Norway (Ryvarden & Gilbertson 1994), 

Italy (Bernicchia 2001).  

Pycnoporus cinnabarinus (Jacq.) P. Karst. and P. sanguineus (L.) Murrill 

have been reported from India by Bakshi et al. (1969), Bakshi (1971), Sankaran & 

Florence (1995), Florence & Yesodharan (1997, 2000), Leelavathy & Ganesh 
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(2000), Mohanan (2011), Prasher & Lalita (2013), Ranadive (2013), Lyngdoh & 

Dkhar (2014), Iqbal et al. (2016). 

GENUS SANGUINODERMA Y.F. SUN, D.H. COSTA & B.K. CUI 

 Sanguinoderma is a segregate genus of Amauroderma, established recently 

by Sun et al. (2020), with Sanguinoderma rude (Berk.) Y.F. Sun, D.H. Costa & B.K. 

Cui as the type species. The genus was morphologically separated from 

Amauroderma sensu stricto by its rapid reaction of the pore surface, which changes 

colour to blood red colour when bruised (Sun et al. 2020). Sanguinoderma was also 

well supported as a distinct lineage from Amauroderma sensu stricto, in the 

multigene phylogenetic analysis (Sun et al. 2020). Currently, ten species are 

recognized in the genus (Index Fungorum, accessed on 30 September 2020).  

Sanguinoderma is morphologically characterized by annual, central or lateral 

stipitate to sessile, woody hard, basidiomata, suborbicular to reniform pileus, dark 

brown to almost black, concentrically zonate or furrowed, radially rugose, 

tomentose to glabrous pileus surface, poroid hymenium, greyish white to dark grey 

pore surface, which turns blood red when bruised, and pale brown to dark brown 

context. Microscopically, the genus possesses trimitic hyphal system, hyaline, 

clamped generative hyphae, hyaline to yellowish brown, thick walled skeletal 

hyphae, hyaline to pale yellow, arboriformly branched skeleto ligative hyphae, and 

subglobose, ellipsoid to reniform, pale yellow, double walled, sparsely to distinctly 

thick walled, inamyloid basidiospores, with semi reticulate or vermiculate to 

verrucose exosporium and, solid, columnar to coniform endosporium. Members 

cause white rot on wood (Sun et al. 2020). 

Economic importance 

Sanguinoderma rude (Berk.) Y.F. Sun, D.H. Costa & B.K. Cui and S. 

rugosum (Blume & T. Nees) Y.F. Sun, D.H. Costa & B.K. Cui have potential 

medicinal value, and have been traditionally used by the Chinese to cure 

inflammation, indigestion and cancer (Dai & Yang 2008). S. rude is well known for 

their anti cancer (Jiao et al. 2013; Li et al. 2015; Pan et al. 2015; Hapuarachchi et al. 
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2018) and anti oxidant activities (Wang & Qi 2016). S. rude is reported to be more 

effective than the medicinal fungus, Ganoderma lucidum in suppressing various 

types of cancers (Jiao et al. 2013). It was found out that the presence of ergosterol in 

S. rude is responsible for its anti cancer activity (Li et al. 2015). The cytotoxic effect 

of S. rude was studied by Chen et al. (2016). Mycelia of S. rugosum (Blume & T. 

Nees) Y.F. Sun, D.H. Costa & B.K. Cui are a source of carbohydrates, proteins, 

dietary fibre, phosphorus, potassium and sodium (Chan et al. 2013). This species is 

reported to possess high anti oxidant and anti inflammatory properties (Chan et al. 

2013). S. rugosum also exhibits anti microbial activity against Staphylococcus 

aureus, S. pyogenes, Pseudomonas aeruginos, Escherichia coli and Clostridium 

difficile (Liew et al. 2015) and has been found effective against dyslipidemia (Seng 

et al. 2017). The phenolic compounds present in S. rugosum can be used to treat 

atherosclerosis and cardiovascular problems (Seng et al. 2017a). 

Distribution 

Sanguinoderma has mainly a paleotropical distribution (Sun et al. 2020). 

AFRICA: East Africa (Ryvarden & Johansen 1980), Kenya, Rhodesia (Otieno 

1968), Zambia (Sun et al. 2020). SOUTH AMERICA: Brazil (Campacci & 

Gugliotta 2009; Costa-Rezende et al. 2016). ASIA: China (Zhao et al. 1979, 1983; 

Zhao & Zhang 1987; Moncalvo & Ryvarden 1997; Li & Yuan 2015; Song et al. 

2016; Sun et al. 2020), Japan (Moncalvo & Ryvarden 1997), Laos (Hapuarachchi et 

al. 2018), Malaysia (Corner 1983), Philippines (Murrill 1907a, 1908), Thailand 

(Hapuarachchi et al. 2018), Singapore (Corner 1983), Taiwan (Núñez & Ryvarden 

2000). AUSTRALIA: Queensland (Sun et al. 2020). 

Sanguinoderma rude (Berk.) Torrend and S. rugosum (Nees.) Bose. have 

been reported from India (Bose 1937; Banerjee 1947; Bakshi 1971; Leelavthy & 

Ganesh 2000; Sharma 2000; Mohanan 2011; Ranadive et al. 2013, Chuzho et al. 

2017). 
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GENUS THELEPORUS FRIES  

Theleporus was describred by Fries in 1847, under Polyporaceae with 

Theleporus cretaceus Fr. as the type species. Major characteristics of the genus are 

resupinate, adnate, basidiomata, irregularly poroid to semilabyrinthine hymenium, 

light cream to ochraceous pore surface, dimitic to trimitic hyphal system with 

clamped generative hyphae, presence of arboriform skeleto ligative hyphae, 

inamyloid hyphae, presence or absence of dendrohyphidia, broadly ellipsoid, thin 

walled, smooth and inamyloid basidiospores. Members grow on deciduous wood 

(Ryvarden & Johansen 1980). 

The genus is closely related with Grammothele Berk. & M.A. Curtis in 

morphology, but can be distinguished by some microscopic features (Ryvarden & 

Johansen 1980; Zhou & Dai 2012; Yuan 2015; Wu et al. 2016). Species of 

Theleporus possess a dendroid skeletal hyphae or skeleto ligative hyphae. Branched 

hyphae are absent in Grammothele. In Grammothele, skeletal hyphae are dextrinoid 

and darkens with age (which imparts dark colouration on their fruit bodies), while 

species of Theleporus do not exhibit such a character. Fruit bodies are always white 

to grey in colour, and hyphae are inamyloid (Ryvarden & Johansen 1980). 

According to Ryvarden (2014), Theleporus possesses mostly poroid hymenium, but 

Grammothele species consists of hydnoid to poroid hymenium. Both genera 

resemble corticioid fungi in having hymenium limited to the horizontal plane of the 

fruit bodies (Ryvarden & Johansen 1980). Molecular studies place Theleporus in the 

core polyporoid clade of Polyporales (Binder et al. 2013; Zhou & Dai 2012; Wu et 

al. 2016). Currently, ten species are accepted in the genus (Index Funforum, 

accessed on 30 September 2020). 

Distribution 

The genus has a tropical distribution (Ryvarden 1991): AFRICA: Cameroon 

(Roberts & Ryvarden 2006), Malawi, Tanzania (Ryvarden & Johansen 1980). 

NORTH AMERICA (Zhou et al. 2016; Ryvarden 2014). SOUTH AMERICA: 

Venezuela (Ryvarden & Iturriaga 2003). ASIA: China (Dai et al. 2011; Dai 2012; 
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Zhou & Dai 2012; Yuan 2015), Malaysia (Lee et al. 2012), Sri Lanka (Ryvarden & 

Johansen 1980), Tanzania (Nuñéz & Ryvarden 2001).  

From India, Theleporus calcicolor (Sacc. & P. Syd.) Ryvarden has been 

listed in the checklist of Ranadive (2013).  

GENUS TRAMETES FRIES 

Genus Trametes was established by Fries (1836) in the tribe Polyporei to 

place coriaceous polyporoid species, having their context descending into the trama 

of hymenium (Welti et al. 2012). Kavina & Pilát (1936) gave less importance to the 

pore characters and according to them, the genus Trametes sensu Pilát included 

poroid, daedaleoid as well as lamelloid genera such as Lenzites Fr. or Daedalea 

Pers., (e.g., T. betulina (L.) Fr.) Pilát; T. quercina (L.) Fr.) Pilát). Based on the 

colour of the context, two new genera, Coriolopsis Murrill (basionym Trametes 

occidentalis (Klotzsch) Murrill) and Pycnoporus P. Karst. (Trametes cinnabarina 

(Jacq.) Fr.) were established for trametoid specimens with fruit bodies possessing 

brown or cinnabarin red colours respectively (Welti et al. 2012). Later, Patouillard 

(1900) in his “série des Trametes” included all genera with poroid, daedaleoid and 

lamelloid hymenium. The same concept was followed by Kotlaba & Pouzar (1957), 

who kept all genera with dimitic or trimitic hyphal system, and colourless, smooth 

and inamyloid spores in the “Trametes group”. The white rot type of wood decay 

was considered as a significant character for defining Trametes group by Nobles 

(1958), and thus the genus Daedalea Pers. was excluded from the group as they 

caused brown rot decay of wood. Singer (1961) described Trametes as a member of 

family Coriolaceae which included other related genera like Coriolopsis Murrill, 

Lenzites Fr., Cerrena Gray and Pycnoporus P. Karst. Later, Trametes was restricted 

to species with trimitic hyphal system (Ryvarden & Johansen 1980). Corner (1989) 

synonymized 15 other genera of polypores having trimitic hyphal systems excluding 

three genera (Daedalea, Lenzites and Trichaptum Murrill, which possessed 

hymenial skeleto ligative hyphae with cystidiform ends) under Trametes. However, 

Ryvarden (1991) placed all white rot genera including those with coloured hyphal 

pigments and pointed cystidiform hyphal ends under the Trametes group. 
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Morphological and cytological support for Lenzites-Coriolopsis-Pycnoporus-

Trametes group was put forward by Rajchenberg (2011). The white rot type of wood 

decay, di-trimitic hyphal system, clamped generative hyphae, absence of true 

hymenial cystidia, hyaline, thin walled, often cylindrical, smooth and inamyloid 

basidiospores are the characteristics of the members of Trametes group (Welti et al. 

2012).  

Molecular characterization of the genus Trametes based on mitochondrial 

small subunit ribosomal DNA was initiated by Hibbett & Donoghue (1995). 

According to their study, Trametes settled along with other genera (Cryptoporus 

(Peck) Shear, Daedaleopsis J. Schröt., Datronia Donk, Fomes (Fr.) Fr., Ganoderma 

P. Karst., Lenzites, Polyporus, Pycnoporus), having a dimitic to trimitic hyphal 

system and white rot type of wood decay. Phylogenetic study conducted by Ko & 

Jung (1999) confirmed that the genus Coriolopsis belonged to the Trametes clade. 

The genus Cerrena was excluded from the Trametes group based on the same study 

(Ko & Jung 1999). Coriolopsis (C. polyzona (Pers.) Ryvarden), Lenzites, 

Pycnoporus and Trametes grouped together under the core Polyporaceae clade based 

on SSU rDNA and ITS sequence data (Ko 2000). Again, Trametes and Pycnoporus 

were placed in a single clade in the study based on mitochondrial ribosomal DNA 

(Klonowska et al. 2003; Lutzoni et al. 2004). These studies (Klonowska et al. 2003; 

Lutzoni et al. 2004) also proved that some species, previously classified in Trametes 

by Corner (1989), Gilbertson & Ryvarden (1987) and Ryvarden & Gilbertson 

(1994), were not really belonging to Trametes. Tomšovský et al. (2006) studied the 

phylogeny of all European and one American species of the genus Trametes, and 

allied genera using the sequence of LSU and ITS regions of nuclear ribosomal DNA. 

In their study, ITS sequence of Trametes cervina (Schwein.) Bres. settled in the the 

phlebioid clade. The study (Tomšovský et al. 2006) confirmed the monophyly of the 

genus Pycnoporus inside the Trametes clade. Later, Tomšovský (2008) erected 

genus Trametopsis Tomšovský for placing Trametes cervina.  

The phylogenetic classification of genus Trametes by Justo & Hibbett 

(2011), placed Trametopsis cervina (Schwein.) Tomšovský in the phlebioid clade, 
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Trametes trogii in the Polyporus clade and rest all Trametes species in the trametoid 

clade. Trametoid clade included Lenzites betulinus, Coriolopsis polyzona, and the 

genus Pycnoporus (Justo & Hibbett 2011). Six genera such as Cryptoporus (Peck) 

Shear, Daedaleopsis J. Schröt., Datronia Donk, Earliella Murrill, Megasporoporia 

Ryvarden & Wright and Microporus P. Beauv. which were kept in Trametes group 

by Ryvarden (1991) were positioned in the Polyporus clade in the study. Based on 

phylogenetic classification of Trametes by Justo & Hibbett (2011), genera 

Artolenzites, Coriolopsis, Coriolus Quél., Cubamyces Murrill, Cyclomycetella 

Murrill, Lenzites, Poronidulus Murrill, Pseudotrametes Bondartsev & Singer and 

Pycnoporus were considered as synonyms of Trametes. According to the molecular 

phylogenetic study by Cui et al. (2011c), the genus Cerrena was found to be distinct 

from the genus Trametes. Molecular phylogenetic study of Trametes using ITS, 

LSU and RPB2 sequence data by Welti et al. (2012), differentiated four distinct 

genera in the Trametes group such as i) Trametes (species with pubescent to hirsute 

pileus surface, including Lenzites betulinus and Coriolopsis polyzona), ii) 

Pycnoporus (species with red basidiocarps which blackens in KOH) iii) Artolenzites 

Falck (for placing tropical Lenzites elegans (Spreng.) Pat., characterized by large, 

spathulate to reniform basidiomata, white to cream coloured, glabrous pileus, 

narrowly daedaleoid to lamellate hymenium) and iv) Leiotrametes (included tropical 

Trametes menziesii (Berk.) Ryvarden, T. lactinea (Berk.) Sacc., and Leiotrametes 

sp., distinguished by glabrous pileal surface and presence of a brown resinous 

substance in the lumen of the skeletal hyphae of pileipellis). Of these, the genus 

Artolenzites has been currently treated as synonym of Trametes (Index Fungorum, 

accessed on 20 February 2020). Currently, 230 species have been recognized under 

Trametes in the Index Fungorum database (accessed on 20 February 2020). 

Trametes species are characterized by annual to biennial basidiomata, 

dimidiate to flabelliform pileus, hispid, hirsute, tomenose to glabrous pileal surface, 

poroid hymenium, homogenous context that are white to cream colour, trimitic 

hyphal system, absence of cystidia and ellipsoid to allantoid, smooth, thin walled 

basidiospores that are inamyloid in Melzer’s reagent. Trametes cause white rot on 
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wood (Ryvarden & Johansem 1980; Gilbertson & Ryvarden 1987; Núñez & 

Ryvarden 2001; Zmitrovich et al. 2012).   

Economic importance 

According to Kobayashi et al. (1994), presence of T. versicolor 

polysaccharopeptides increases in vitro anti cancer activity of the chemotherapy 

drug, cisplatin. Polysaccharopeptides of T. versicolor ranked 19th position in the list 

of the world’s most commercially successful medicine (Yang et al. 1992). Trametes 

versicolor is known to possesss immunomodulating activity (Hobbs 2004). Trametes 

versicolor has been used for counteraction of immunosupression due to 

chemotherapy, radiotherapy and tumours (Mayer et al. 1980; Lin et al. 1996; Mao et 

al. 1996; Wang et al. 1996; Cheng et al. 1998; Chu et al. 2002; Cui & Chisti 2003; 

Ng et al. 2006; Brown & Reetz 2012; Standish et al. 2008; Cruz et al. 2016). 

Extracts of T. versicolor also possess good anti oxidant and anti inflammatory 

properties (Kamiyama et al. 2013; Oyetayo 2014). Trametes versicolor also 

possesses good anti viral (Teplyakova et al. 2012; Kamiyama et al. 2013; Cruz et al. 

2016), antimicrobial (Özgör et al. 2016), prebiotic (Zhuo-Teng et al. 2013; Cruz et 

al. 2016) and anti diabetic activities (Shokrzadeh et al. 2017). Tea prepared from T. 

versicolor proved to have healing properties, and is consumed by the Chinese and 

the Japanese as part of their traditional medicinal practices (Cui & Chisti 2003). 

Species of Trametes (T. zonata Wettst., T. hirsuta (Wulfen) Lloyd and T. gibbosa 

(Pers.) Fr. also have anti bacterial, anti oxidant, immune-modulating, anti virus and 

hypoglycaemic properties (Rashid 2010; Barros et al. 2016; Shahbazyan 2017). 

Trametes apiaria (Pers.) Zmitr., Wasser & Ezhov possess anti inflammatory 

properties (Thang et al. 2015).  

Trametes versicolor also has application in biodegradation of toxic 

pharmaceutically active compounds (PhACs) (Moratό-Cruz et al. 2013), and in 

degradation of recalcitrant organic contaminants like pentachlorophenol (PCP) 

(Tuomela et al. 1998). According to Rameshaiah & Reddy (2015), laccases present 

in T. versicolor are capable of degrading variety of environmental contaminants 

such as phenolic and non phenolic compounds and also has role in decolourization 



 161 

of azo dyes, dye and textile industry sewages (Archibald et al. 1997; Amaral et al. 

2004; Selvam & Shanmuga 2012; Sudha et al. 2014; Chenaux et al. 2014; Munir et 

al. 2017). Laccases from Trametes hirsuta also has application in decolorization and 

detoxification of textile dyes (Abadulla et al. 2000).  

Trametes hirsuta and T. versicolor are known to cause white spongy rot on 

different landscape trees (Hickman & Perry 1997; Hickman et al. 2011). Trametes 

versicolor is considered as a wound pathogen on broad leaved trees and conifers 

(Smith 2018). 

Distribution 

Genus Trametes has a cosmopolitan distribution. AFRICA (Ryvarden 1972; 

Ryvarden & Johansen 1980; Zmitrovich & Malysheva 2014; Ueitele et al. 2018). 

NORTH AMERICA (Murrill 1905a, 1905b; Gilbertson & Ryvarden 1986; 

Gilbertson & Ryvarden 1987; Gardes & Bruns 1993; Ryvarden 2000, Ryvarden et 

al. 2009; Læssøe & Ryvarden 2010), United States of America (Grand & Vernia 

2002; Vlasák & Kout 2011). SOUTH AMERICA: Argentina (Rajchenberg 1982), 

Brazil (Gomes-Silva et al. 2012). ASIA: China (Dai 1996; Dai et al. 2011; Dai 

2012; Li et al. 2011; Cui et al. 2019), Japan, Korea (Núñez & Ryvarden 2001; Lee 

& Lim 2010), Malaysia (Watling 1994; Salmiah 1997; Lee et. al. 1995), Philippines 

(Murrill 1907a), Taiwan, Tailand (Núñez & Ryvarden 2001). AUSTRALIA: Papua 

New Guinea (Quanten 1997). EUROPE (Kotlaba & Pouzar 1957; Ryvarden & 

Gilbertson 1993; Ryvarden & Gilbertson 1994; Bernicchia 2005; Tomšovský et al. 

2006). 

Species of Trametes such as T. apiaria (Pers.) Zmitr., Wasser & Ezhov, T. 

strumosa (Fr.) Zmitr., T. cincta Bose, T. cingulata Berk., T. cotonea (Pat. & Har.) 

Ryvarden, T. gibbosa (Pers.) Fr., T. cubensis (Mont.) Sacc., T. flavida (Lév.) Zmitr., 

Wasser & Ezhov, T.hirsuta  (Wulfen) Lloyd, T. hololeuca (Cooke) G. Cunn., T. 

incana Berk., T. karii Bose, T. manilaensis (Lloyd) Teng, T. meyenii (Klotzsch) 

Lloyd, T. marianna (Pers.) Ryvarden, T. ochracea (Pers.) Gilb. & Ryvarden, T. 

pubescens (Schumach.) Pilát, T. roseola Pat. & Har., T. suaveolens (L.) Fr., T. 

sycomori Henn., T. tephroleuca Berk., T. trogii Berk., T. varians Van der Byl, T. 
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vernicipes (Berk.) Zmitr., T. versicolor (L.) Lloyd  and T. villosa (Sw.) Kreisel have 

been recorded from India by Butler & Bisby (1931), Bose (1934, 1937), Berkeley 

(1854), Butler & Bisby (1960), Rangaswamy et al. (1970), Bakshi (1971), Roy & 

De (1996), Leelavathy & Ganesh (2000), Verma et al. (2008), Ranadive et al. 

(2011), Prasher & Lalita (2013), Gautam (2013), Ranadive (2013) and Saha et al. 

(2018). 

2.1.4.1.12. Steccherinaceae Parmasto 

 Family Steccherinaceae was erected by Parmasto in 1968. According to 

Maas Geesteranus (1971), the family is characterized by resupinate, effused reflexed 

or pileate basidiomata with white, yellow to brownish shades, smooth, granular, 

hydnoid, or poroid hymenium and coriaceous to corky context having whitish to 

pallid colours. Microscopically, members of the family are distinguished by dimitic 

hyphal system, clamped generative hyphae, subglobose, ellipsoid, cylindrical, 

hyaline, smooth, basidiospores that are inamyloid in Melzer’s reagent. Species of the 

group usually possess cystidia, that are thin to thick walled, smooth or with 

encrustations. Species belonging to the family cause white rot on the host.  

According to Binder et al. (2013) and Justo et al. (2017), Steccherinaceae 

belongs to the residual polyporoid clade of Polyporales. Currently, genera such as 

Antella Miettinen, Austeria Miettinen,  Butyrea Miettinen, and Trulla Miettinen & 

Ryvarden have been recognized under the family (Index Fungorum, accessed on 02 

October 2020).  

GENUS BUTYREA MIETTINEN 

 Butyrea is a genus recently established by Miettinen & Ryvarden (2016), 

with Butyrea luteoalba (P. Karst.) as the type species. The genus was introduced for 

placing two species of Junghuhnia Corda having gloeocystidia. Butyrea is mainly 

characterized by annual, resupinate basidiocarps with cream to yellowish shades, 

small pores (4–8 per mm), dimitic hyphal system, clamped generative hyphae, 

moderately cyanophilous skeletal hyphae, presence of thin walled gloeocystidia and 

thick walled encrusted cystidia, and cylindrical, straight, thin walled, basidiospores 
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that are inamyloid in Melzer’s reagent (Núñez & Ryvarden 2001; Miettinen & 

Ryvarden 2016). The genus causes white rot on wood (Núñez & Ryvarden 2001). 

Butyrea is closely related to the genus Antrodiella Ryvarden & I. Johans. However, 

the latter lacks cystidia (Ryvarden & Melo 2014). According to Miettinen & 

Ryvarden (2016), genus Metuloidea G. Cunn. shows similarity with Butyrea in 

having encrusted cystidia, and differs by producing pileate basidiocarps. Genus 

Steccherinum Gray produces resupinate basidiocarps, and encrusted cystidia as 

Butyrea. However, Steccherinum lacks gloeocystidia (Miettinen & Ryvarden 2016). 

 Currently, two species are recognized in the genus, such as B. japonica 

(Núñez & Ryvarden) Miettinen & Ryvarden, and B. luteoalba (P. Karst.) Miettinen 

(Index Fungorum, accessed on 30 September 2020).  

Distribution 

 NORTH AMERICA (Lowe 1966; Vampola 2009; Zhou et al. 2016). ASIA: 

China (Dai 2012), Korea, Japan (Núñez & Ryvarden 1999, 2001). EUROPE: 

Checzh Republic, Estonia, Finland, Lithuania, Norway, Poland, Sweden, 

Switzerland (Ryvarden & Glbertson 1993; Vampola 2009). 

Butyrea luteoalba (P. Karst.) Miettinen has been recorded (as Junghuhnia 

luteoalba (P. Karst.) Ryvarden) from India (Ranadive 2013). 

GENUS NIGROPORUS MURRILL  

 Nigroporus is a genus established by Murrill (1905) under Polyporaceae with 

Nigroporus vinosus (Berk.) Murrill as the type species. The genus was introduced 

for placing annual poroid species that possessed dark brown context and black 

coloured pore tubes (Murrill 1905). The genus was treated under the family 

Poriaceae by Bonsartseva (1998). According to Ryvarden & Johansen (1980), 

pinkish, violet to dark bluish grey coloured basidiocarps and dimitic hyphal system 

made of fuliginous skeletal hyphae characterizes the genus Nigroporus. Based on 

the phylogenetic study by Binder et al. (2013), the genus belongs to the residual 

polyporoid clade of Polyporales. Recent studies on Polyporales place Nigroporus 

under family Steccherinaceae Parmasto (Justo et al. 2017), and in the 
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Steccherinaceae group of family Meruliaceae (Zmitrovich 2018). Currently six 

species have been recognized under the genus (Index Fungorum, accessed on 30 

September 2020).   

 Based on concepts by Ryvarden & Johansen (1980), Núñez & Ryvarden 

(2001) and Ryvarden & Melo (2014), Nigroporus species are characterized by 

annual to perennial, pileate to resupinate basidiocarps, scrupose to glabrous pileus 

surface with or without zonations, vinaceous brown to pink or violet in colour, 

vinaceous brown to pink or purple coloured context, poroid hymenium and 

concolourous with pileus surface, dimitic hyphal system with clamped generative 

hyphae, fuliginous brown skeletal hyphae, absence of cystidia and allantoids to 

broadly ellipsoid, hyaline, smooth and thin walled basidiospores that are inamyloid 

in Melzer’s reagent. Species cause white rot on wood. 

Economic importance 

 Nigroporus vinosus has been used for large scale lignolytic enzyme 

production (Risna & Suhirman 2002). Nigroporus species are also capable of 

degrading organic wastes (Kondo 2005) and poly aromatic hydrocarbons (PAHs) 

and polychlorinated biphenyls (PCBs) in culture media (Siripong et al. 2009).  

Distribution 

 The genus has a Pantropical distribution (Ryvarden 1991). AFRICA: 

Cameroon (Roberts & Ryvarden 2006; Douanla-Meli et al. 2007), Ethiopia, Ghana, 

Kenya, Malawi, Nigeria, Rwanda, Sierra Leone, Tanzania, Zaire, Zambia (Ryvarden 

& Johansen 1980). NORTH AMERICA: United States of America (Berkeley 1845; 

Lowe 1966; Bishop & McGrath 1978), Tropical America (Ryvarden 2015). SOUTH 

AMERICA: Argentinean Yungas (Robledo & Rajchenberg 2007), Brazil 

(Drechsler-Santos et al. 2008), Guyana (Aime et al. 2003), Venezuela (Ryvarden & 

Iturriaga 2003). ASIA: China (Dai et al. 2011; Dai 2012), Japan, Korea (Núñez & 

Ryvarden 2001), Malaysia (Yamshita et al. 2009; Lee et al. 2012), Mesapotamia 

(Wright & Deschamps 1975), Peninsular Malaysia (Bolhassan 2013), Vietnam 

(Núñez & Ryvarden 2001). AUSTRALIA: New Zealand (Cunningham 1965). 
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Nigroporus durus (Jungh.) Murrill, and N. vinosus (Berk.) Murrill have been 

reported from India by Bose (1934, 1937), Bakshi (1971), Sankaran & Florence 

(1995), Florence & Yesodharan (1997), Leelavathy & Ganesh (2000), Verma et al. 

(2008), Mohanan (2011), Prasher & Lalita (2013), Ranadive (2013), Lyngdoh & 

Dkhar (2014). 

2.1.5. ORDER HYMENOCHAETALES OBERWINKLER 

 Hymenochaetaceous fungi were first described in Serie des Igniaires of 

Patouillard (1900) as family Hymenochaetaceae of the order Aphyllophorales. 

Although, there were variations in the morphology of basidiomes and hymenophore 

configurations, most of the species possessed setae as a common character (Fiasson 

& Niemelä 1984). The golden to brown coloured basidiocarps, and their 

xanthochroic reaction in KOH solution were the major distinguishing features of all 

the members of the group, and these characters were accepted by Corner (1950) and 

Donk (1948). In 1977, Oberwinkler elevated the group to the rank of order. 

Hymenochaetales was accepted as a natural group by Jahn (1963, 1981), Domanski 

et al. (1973), Oberwinkler (1977), Jülich (1984), Corner (1991), Ryvarden (1991), 

Hibbett & Donoghue (1995) (Wagner & Fischer 2001). Donk (1964) placed the 

brown rot species Phaeolus schweinitzii (Fr.) Pat. in Hymenochaetaceae. Parmasto 

& Parmasto (1979) opined that the pigment responsible for brownish colouration of 

Phaeolus basidiocarps is distinct from that of other Hymenochaetaceae members, 

and also stated that the xanthochroic reaction of basidiocarps was also found in 

groups other than Hymenochaetaceae (Larsson et al. 2006). Fiasson & Niemelä 

(1984) characterized the order as homobasidiomycetes with xanthochroic 

basidiocarps, poroid, smooth or hydnoid hymenium, hyaline or golden to brown 

coloured hyphae, constantly without clamp connections, mostly with the presence of 

setae, imperforate septa, and ability to produce white rot on host. The study (Fiasson 

& Niemelä 1984) recognized two sub orders for Hymenochaetales, such as 

Hymenochaetinae Fiasson & Niemela and Phaeolinae Fiasson & Niemelä. The sub 

order Hymenochaetinae included three families such as, Hymenochaetaceae Donk 

(typified by Hymenochaeate Lév), Inonotaceae Fiasson & Niemela (typified by 
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Inonotus P Karst. and Phellinaceae Jiilich (typified by Phellinus Quél). The sub 

order Phaeolinae contained single family, Phaeolaceae Jiilich (typified by Phaeolus 

Pat.). According to Fiasson & Niemelä (1984), the sub order Hymenochaetinae, 

typified by Hymenochaetaceae is characterized by poroid, smooth or hydnoid 

hymenium, mostly with the presence of setae, consistently imperforate 

paranthesomes, capable of synthetizing hispidin, leucohymenoquinone, hypho1omin 

B, 3,14'-bishispidinyl and causing white rot. The sub order Phaolinae, typified by 

Phaeolaceae contained species having poroid hymenium, absence of setae, perforate 

paranthesomes, ability to synthetize only hispidin, and causing white rot or 

imperfect brown rot.  

 In the molecular study of homobasidiomycetes (Hibbett & Donoghue 1995), 

Hymenochaetales (=hymenochaetoid clade) was moderately supported, and genera 

Oxyporus (Bourdot & Galzin) Donk and Trichaptum Murrill which lacked 

xanthochroic reaction, setae, and brownish hyphae were found to be closely related. 

These genera, along with some corticioid species that possessed imperforate 

parenthesomes (Hyphodontia species, Basidioradulum radula (Fr.) Nobles and 

Schizopora paradoxa (Schrad.) Donk, Langer & Oberwinkler 1993) clustered under 

Hymenochaetales. Hymenochaetoid clade was well supported in the phylogenetic 

study of Hibbett & Thorn (2001). Based on the phylogenetic study by Wagner & 

Fischer (2001), the genera Phellinus sensu lato and Inonotus sensu lato was found to 

be polyphyletic. Accordingly, Phellinus sensu lato was divided into different genera 

such as Phellinus sensu stricto, Porodaedalea Murrill, Fomitiporia, Fuscoporia, 

Phellinidium, and Phylloporia. Inonotus sensu lato was divided into genera Inonotus 

sensu stricto, Inocutis, Pseudoinonotus and Inonotopsis. In the study of Moncalvo et 

al. (2002), stipitate stereoid genus Cotylidia and agaricoid genera, Cantharellopsis 

Kuyper, Omphalina Quél. and Rickenella Raithelh, associated with mosses 

(Redhead 1981), were also positioned in or near to  Hymenochaetales. These latter 

three genera were then transferred to Hymenochaetales by Redhead et al. (2002). 

The concept of Hymenochaetales has also been discussed in Larsson et al. (2004) 

and Binder et al. (2005). Currently, Hymenochaetales is considered as one of the 

largest orders of basidiomycetous fungi comprising more than 900 species (Hibbett 
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et al. 2014). The order also includes some clavarioid fungi (eg’s. Alloclavaria 

Dentinger & D.J. McLaughlin, Clavariachaete Corner). According to Hibbett et al. 

(2014), Peniophorella praetermissa P. Karst is the only species reported to have 

perforate parenthesomes in the order Hymenochaetales. Hymenochaetales are 

dominant wood rotting groups that includes parasites and pathogens (species of 

Inonotus, Phellinus sensu lato) as well as ectomycorrizae forming Coltricia and 

Coltriciella Murrill (Tedersoo et al. 2007; Hibbett et al. 2014). In the phylogenetic 

study of Larsson et al. (2006), Hymenochaetales has been divided into six clades, 

such as Oxyporus clade, Rickenella clade, Kneiffiella clade, Hyphodontia clade, 

Coltricia clade and Hymenochaetaceae clade.  

Based on the recent concept (Wagner & Fischer 2001; Larsson et al. 2006; 

Hibbett et al. 2014), the order comprises species with annual to perennial, 

resupinate, effused reflexed, pileate and bracket shaped, agaricoid, clavarioid, 

spathulate to rosette basidiomata, with smooth, poroid, lamellate or hydnoid 

hymenium, monomitic to dimitic hyphal system, large globose to narrow or curved, 

hyaline to yellow brown basidiospores, with or without setae, when present, setae of 

varying shapes and surface features, mostly saprotrophic causing white rot (brown 

rot in Bridgeoporus nobilissimus (W.B. Cooke) T.J. Volk, Burds. & Ammirati, 

Redberg et al. 2003). Some species of the group are pathogenic on different plants 

(e.g., species of Phellinus, Inonotus) (Larsson et al. 2006). Few members form 

ectomycorrizae (Coltricia and Coltriciella Murrill) (Tedersoo et al. 2007). In 

Hymenochaetales, some agaricoid species often are associated with mosses (e.g. 

Rickenella, Cantharellopsis Kuyper, Cotylidia P. Karst.), whereas others are soil 

inhabiting, or associated with leaf litter, or dead wood (Hymenochaete species). 

Nematode traping ability is reported in Hyphoderma species. (Larsson et al. 2006). 

Some of the major works providing taxonomic descriptions and keys to 

species of Hymenochaetales are those of Léger (1998), Gilbertson & Ryvarden 

(1986, 1987), Larsen & Cobb-Poulle (1990), Núñez & Ryvarden (2000), Parmasto 

(2001a, 2001b), Ryvarden (2004) and Parmasto (2005).  
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2.1.5.1. Mᴀᴊᴏʀ ғᴀᴍɪʟɪᴇs ᴏғ Hʏᴍᴇɴᴏᴄʜᴀᴇᴛᴀʟᴇs 

2.1.5.1.1. Hymenochaetaceae Donk 

 The family was erected by Donk in 1948, with Hymenochaete Lév. as the 

type species. Members of the group have a cosmopolitan distribution (Malgaonkar et 

al. 2015). Hymenochataceae consists of 28 genera and 400 species (Malgaonkar et 

al. 2015). Dai (2010) recognizes more than 450 species in the group. According to 

Hibbett et al. (2014), the family comprises 60% of the described Hymenochaetales 

species, including poroid, stereoid and some hydnoid forms.  

Hymenochaetaceae is characterized by the xanthochroic reaction of 

basidiocarps, simple septate hyphae, many species are with setae and imperforate 

parenthesomes (Hibbett & Thorn 2001). However, according to Hibbett & Thorn 

(2001), the settlement of certain corticioid and polyporoid taxa which lack these 

characters in the Hymenochaetoid clade disagrees with the widely accepted rule of 

Hymenochaetaceae. Species concepts in Hymenochaetaceae have been discussed in 

detail by Parmasto (1985). Hymenochaetaceae members produce compound named 

styrilpyrones, as part of defence mechanism, and its distribution has been used in 

classifying species by Fiasson (1982) and Fiasson & Bernillon (1983) (Larsson et al. 

2006). Species of the group mainly grow on wood, while some act as parasites on 

living trees and bushes (Hibbett et al. 2014). Many species in the family are serious 

forest pathogens, whereas, many other species possess medicinal properties (Jo et al. 

2007; Dai et al. 2010). Phellinus sensu lato, Hymenochaete Lév. and Inonotus sensu 

lato are considered as the three largest genera in the family Hymenochaetaceae. 

Based on phylogenetic studies (Wagner & Fischer 2001, 2002, 2002a), 

Hymenochaetaceae is recognized as polyphyletic, with corticioid species and 

polyporoid genera (Trichaptum and Schizopora) intermixed among the true 

hymenochaetoid forms. 

GENUS COLTRICIA GRAY 

Coltricia typified by C. perennis (L.) Murrill, is a genus belonging to 

Hymenochaetales, mainly distinguished from other species of the order by its 
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occurrence on the ground (Larsson et al. 2006), and rarely on dead wood (Baltazar 

et al. 2010, Zhou & Tedersoo 2012). Few species of Coltricia are reported to have 

ectomycorrhizal association (Danielson 1984; Tedersoo et al. 2007). Earlier 

classifications (Bondartsew & Singer 1941) had treated the genus under sub family 

Fomitoideae of Polyporaceae (Zmitrovich 2018). The genus shows similarity with 

Coltriciella Murrill in growth form and hyphal characters, but the latter produces 

ornamented basidiospores (Ryvarden 1991; Dai 2010; Zhou & Tedersoo 2012; Bian 

& Dai 2017). Coltricia and Coltriciella appeared either monophyletic or 

paraphyletic (Wagner & Fischer 2002; Larsson et al. 2006; Tedersoo et al. 2007). 

Coltricia also shows resemblance with Inonotus P. Karst. sensu lato and Phylloporia 

Murrill (Baltazar et al. 2010). Phylloporia Murrill can be separated from Coltricia in 

having a distinct black line in the context, below the tomentum (Gomes-Silva et al. 

2012a). It is interesting to note that some Coltricia species clustered within the 

Phylloporia clade in a study by Valenzuela et al. (2011).  

Most authors accept Coltricia as a monophyletic genus (Baltazar et al. 

2010). Coltricia together with Coltriciella, and some corticioid members formed a 

separate clade called as “Coltricia clade” in the molecular phylogenetic study by 

Larsson et al. (2006). Dai (2010) called this clade as “Coltricia/Coltriciella clade”. 

According to Larsson et al. (2006), although Coltricia and Coltriciella could be 

morphologically separated, their distinctness was not supported in the phylogenetic 

analysis. Currently, the genus holds 58 species (Index Fungorum, 30 September 

2020). 

 According to the current concept (Ryvarden & Johansen 1980; Ryvarden & 

Gilbertson 1993; Léger 1998; Nunez & Ryvarden 2000; Ryvarden 2004; Ryvarden 

& Melo 2014; Dai 2010), Coltricia is characterized by terrestrial, centrally to 

laterally stipitate, soft and tough basidiomata that turn hard and brittle on drying, 

with tomentose to silky pileus which are yellowish to rusty brown in colour, 

homogenous and cinnamon to deep brown context, poroid, brown to rusty brown 

hymenium, monomitic hyphal system without clamp connections, mostly without 

setae and ellipsoid to cylindrical, smooth, golden yellow to rusty brown, variably 
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dextrinoid basidiospores. According to Ryvarden & Gilbertson (1993), setae are 

present in some tropical Coltricia species. Members cause white rot on dead wood.  

Economic importance 

Polysaccharides and terpenonoids present in Coltricia perennis has anti 

carcinogenic (Ohtsuka et al. 1973; Magdalene & Temitope 2019) and anti bacterial 

activity (Ghosh 2013).  

Distribution 

Species of Coltricia shows cosmopolitan distribution. AFRICA (Hjortstam et 

al. 1993; Ryvarden & Johansen 1980; Ryvarden et al. 2006, Tedersoo et al. 2007). 

NORTH AMERICA (Murrill 1904, 1908, 1920; Gilbertson & Ryvarden 1986; 

Ryvarden & Meijer 2002; Ryvarden 2004), Canada (Corner 1991; Hutchison 1991), 

United States of America (Overholts 1953; Burdsall 1969; Grand & Vernia 2005). 

SOUTH AMERICA: Argentina (Rajchenberg & Wright 1998), Brazil (Rajchenberg 

& Meijer 1990; Gomes-Silva et al. 2008, 2009; Baltazar & Gibertoni 2009; Gomes-

Silva & Gibertoni 2009; Baltazar et al. 2010; Baltazar & Borges Da Silveira 2012; 

Gomes-Silva et al. 2012a; Westphalen & Borges Da Silveira 2013), Guyana (Aime 

et al. 2003). ASIA: China (Dai & Cui 2005; Dai & Niemelä 2006; Dai 2010; Dai et 

al. 2010; Dai 2012; Dai & Li 2012; Bian & Dai 2017), Japan, (Núñez & Ryvarden 

2000), Malaysia (Masuka & Ryvarden 1993; Lee et al. 2012, Taiwan, Thailand, 

Vietnam (Núñez & Ryvarden 2000). AUSTRALIA (Zhou & Tedersoo 2012), New 

Zealand (Cunningham 1948). EUROPE (Ryvarden & Gilbertson 1993; Ryvarden & 

Melo 2014), Italy (Bernicchia 2001; Bernicchia et al. 2007), Norway (Núñez & 

Ryvarden 2000).  

Coltricia  bambusicola (Henn.) D.A. Reid, C. cinnamomea (Jacq.) Murrill, 

C. focicola (Berk. & M.A. Curtis) Murrill, C. montagnei (Fr.) Murrill, C. perennis 

(L.) Murrill and C. pyrophila (Wakef.) Ryvarden have been reported from India by 

Thind & Chatrath (1960), Sexena (1961), Rangaswamy et al. (1970), Bakshi (1971), 

Sharma (1989, 2000, 2012), Ranadive et al. (2013), Lyngdoh & Dkhar (2014), 

Prasher & Lalita (2013), Nagadesi et al. (2014). 
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GENUS CYCLOMYCES FRIES  

Cyclomyces was established by Fries (1830) and typified by C. fuscus Fr. 

The genus was treated in the sub family Fomitoideae of Polyporaceae in the earlier 

classifications of Bondartsew & Singer (1941) (Zmitrovich 2018). The major 

characteristics of the genus are annual basidiomata, monomitic hyphal system, 

presence of setae, and cylindrical to ellipsoid, hyaline to pale yellowish, thin walled 

basidiospores (Ryvarden & Johansen 1980; Núñez & Ryvarden 2000). The genus 

shows resemblance with Inonotus P. Karst., but can be separated from the latter by 

the thin and flexible basidiocarps with a distinct duplex context (Ryvarden & 

Johansen 1980). Onnia P. Karst. also shows similarity with Cyclomyces in having 

the duplex context, setae and hyaline spores, but can be distinguished by thicker 

fruit bodies and distinctly thick walled contextual hyphae of the former (Dai 2010). 

Similarly, morphologically similar genus Phylloporia Murrill is distinguished from 

Cyclomyces by thick walled, coloured spores and absence of setae (Dai 2010). Based 

on the phylogenetic analysis by Wagner & Fischer (2001, 2002), Cyclomyces 

clustered in the Hymenochaete sensu lato clade, along with Hydnochaete Bres. In 

the phylogenetic study of Larsson et al. (2006), Cyclomyces was found to be 

inseparable from Hymenochaete Lév. Cyclomyces has the priority over 

Hymenochaete and Hydnochaete, since the former name was published earlier, 

However, transfer of all Hymenochaete and Hydnochaete species to Cyclomyces was 

not favoured, since the former two genera consisted more number of species than the 

latter (Dai 2010). According to Index Fungorum database (accessed on 30 

September 2020), Cyclomyces consists of eight species.   

Current genus concept (Ryvarden & Johansen 1980; Núñez & Ryvarden 

2000; Dai 2010) defines Cyclomyces by annual to perennial, effused reflexed to 

pileate or centrally to laterally stipitate basidiomata that are mostly imbricate, 

semicircular to flabelliform or dimidiate pilei, tomentose to finely pubescent, rust 

brown to reddish brown pileus surface, distinctly duplex context with black line 

separating upper tomentum and lower dense layer, poroid to rarely lamellate 

hymenium, monomitic hyphal system, presence of subulate, dark brown, thick 
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walled setae arising from tramal hyphae, and ellipsoid to cylindrical, hyaline, thin 

walled basidiospores that are acyanophilous to weakly cyanophilous in cotton blue 

and inamyloid in Melzer’s reagent. Members cause white rot on wood. 

Distribution 

Cyclomyces has a pantropical distribution (Ryvarden 1991). AFRICA 

(Ryvarden & Johansen 1980). NORTH AMERICA (Zhou et al. 2016). ASIA: China 

(Núñez & Ryvarden 2000; (Dai 2010; Dai et al. 2011; Dai 2012), Japan (Hattori 

2005), Malaysia (Lee et al. 2012), Sri Lanka (Berkeley 1847), Taiwan (Núñez & 

Ryvarden 2000), Thailand (Choeyklin et al. 2011). AUSTRALIA (Cunningham 

1965; Ryvarden & Johansen 1980). 

Cyclomyces setiporus have been reported from India by Ranadive (2013), 

Sharma (2000), Leelavathy & Ganesh (2000) and Mohanan (2011). 

GENUS FULVIFOMES MURRILL 

Fulvifomes was established by Murrill in 1914, with Fulvifomes robiniae 

(Murrill) Murrill as the type species. Murrill (1914) characterized the genus by 

perennial and sessile basidiocarps, brown and woody context, colored basidiospores, 

and absence of setae. However, many mycologists considered Fulvifomes as a 

synonym of Phellinus Quél. (Ryvarden & Johansen 1980; Gilbertson & Ryvarden 

1987; Larsen & Cobb-Poule 1990; Ryvarden 1991; Núñez & Ryvarden 2000). 

Kotlaba & Pouzar (1978) treated the genus under Phellinus rimosus (Berk.) Pilát 

complex. Fulvifomes was recognized in the genus rank by Fiasson & Niemelä 

(1984), whereas, Dai (1999) treated Fulvifomes as a sub genus of Phellinus. Later, 

based on molecular phylogenetic studies by Wagner & Fischer (2002, 2002a) and 

Larsson et al. (2006), Fulvifomes was accepted as an independent genus under 

Hymenochaetaceae. In the study by Larsson et al. (2006), Fulvifomes was proved to 

be closely related to genera Aurificaria D.A. Reid and Phylloporia. The latter two 

genera are morphologically distinguished by having a monomitic hyphal system 

(Dai 2010). However, according to Dai (2010), a proper demarcation between these 

three genera is difficult, since they shares similar morphological features. Currently, 
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Fulvifomes consists of 27 species (Index Fungorum, accessed on 30 September 

2020).  

According to the widely accepted concepts (Fiasson & Niemelä 1984; Dai 

2010), Fulvifomes is characterized by mostly perennial, resupinate, effused reflexed, 

or pileate basidiomata, which are that corky to woody hard, with tomentose or crust 

covered pileus, homogeneous to duplex context, dimitic hyphal system, hyaline to 

pale yellowish generative hyphae, brown skeletal hyphae, often without setae, and 

subglobose to ellipsoid, yellowish or brown, fairly thick to thick walled 

basidiospores that are inamyloid in Melzer’s reagent. Members of the genus cause 

white rot on angiosperms and gymnosperms.  

Distribution 

Fulvifomes has cosmopolitan distribution. AFRICA: Benin (Olou et al. 

2019), Cameroon, Kenya (Ryvarden & Johansen 1980). NORTH AMERICA (Zhou 

et al. 2016), Brazil (Groposo & Loguercio-Leite 2005; Drechsler-Santos et al. 2008; 

Salvador-Montoya et al. 2012; Nogueira-Melo et al. 2014), United States of 

America (Lindner et al. 2006; Ji et al. 2017a), Costa Rica (Ji et al. 2017a). SOUTH 

AMERICA: Argentina (Robledo & Rajchenberg 2007). ASIA: Cambodia (Zhou & 

Zhang 2012), China (Dai 2010; Dai et al. 2011; 2012; Zhou 2014), Iran (Amoopour 

et al. 2016), Malaysia (Yamashita et al. 2009; Lee et al. 2012), Taiwan (Núñez & 

Ryvarden 2000), Thailand (Choeyklin et al. 2011; Sakayaroj et al. 2012; Hattori et 

al. 2014; Zhou 2015). EUROPE (Bernicchia 2005; Ryvarden & Melo 2014), 

Fennoscandia (Fiasson & Niemelä 1984).  

 Species of Fulvifomes such as F. cesatii (Bres.) Y.C. Dai, F. durissimus 

(Lloyd) Bondartseva & S. Herrera, F. glaucescens (Petch) Y.C. Dai, F. inermis 

(Ellis & Everh.) Y.C. Dai, F. johnsonianus (Murrill) Y.C. Dai, F. mcgregorii (Bres.) 

Y.C. Dai, F. melleoporus (Murrill) Baltazar & Gibertoni, F. merrillii (Murrill) 

Baltazar & Gibertoni, F. membranaceus (J.E. Wright & Blumenf.) Baltazar & 

Gibertoni, F. sanjanii (Lloyd) Bondartseva & S. Herrera and F. umbrinellus (Bres.) 

Y.C. Dai have been reported from India (Leelavathy & Ganesh 2000; Foroutan & 
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Vaidhya 2007; Ranadive et al. 2011; Prasher & Lalitha 2013, Ranadive 2013, Singh 

et al. 2014). 

GENUS FUSCOPORIA MURRILL  

 Fuscoporia was established by Murrill (1907), with F. ferruginosa (Schrad.) 

Murrill as the type species. The genus was introduced for accommodating annual, 

resupinate, effused reflexed species with globose to ovoid, hyaline, smooth 

basidiospores and setae. Murrill (1907) treated nine species within the genus. 

Fuscoporia was considered as a synonym of Phellinus Quél. in most works 

(Overholts 1953; Lowe 1966; Ryvarden & Johansen 1980; Larsen & Cobb-Poulle 

1990; Ryvarden & Gilbertson 1994). Cunningham (1965) used Fuscoporia for 

including resupinate Phellinus species (Baltazar et al. 2009). Dai (1999) treated 

Fuscoporia as a sub genus of Phellinus, and defined Fuscoporia by hyaline spores 

and encrusted generative hyphae in the dissepiments. The genus is closely related to 

Fomitiporia Murrill and Fomitiporella Murrill. However, Fomitiporia is separated 

from Fuscoporia by having strongly dextrinoid basidiospores (Dai 2010). Similarly, 

the presence of coloured basidiospores in Fomitiporella, distinguishes it from 

Fuscoporia. Based on Fiasson & Niemelä (1984), Fuscoporia is recognized as a 

monophyletic genus that contains annual to perennial, resupinate to pileate 

basidiomata, dimitic type of hyphal system, generative hyphae with encrustations, 

occurrence of hymenial setae, and basidiospores that are hyaline, thin walled and 

smooth. Wagner & Fischer (2001, 2002) also confirmed monophyly of the genus. 

Based on Wagner & Fischer (2002), Fuscoporia represents a small, sub group of a 

large heterogenous genus, Phellinus sensu lato. In the molecular phylogenetic study 

by Larsson et al. (2006), Fuscoporia formed a distinct clade from Phellinus sensu 

stricto. According to Dai (2010), in species of Fuscoporia, setae arise from tramal 

hyphae, whereas, in Phellinus sensu stricto, they originate from the subhymenium 

(Dai 2010). Currently, 46 species are recognized in the genus (Index Fungorum, 

accessed on 30 September 2020).  

 According to the current concept (Fiasson & Niemelä 1984; Dai 2010), the 

genus is described by mostly perennial, rarely annual, resupinate, pileate or laterally 
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stipitate basidiomata that are usually corky to woody hard, tomentose to velutinate, 

with non crusted pileus, homogeneous context, hymenium with small pores, dimitic 

hyphal system, generative hyphae encrusted at dissepiment edge, but dissolving in 

KOH, presence of subulate, straight or hooked hymenial setae, usually originating 

from tramal hyphae, sometimes with fusoid cystidioles, and cylindric, oblong 

ellipsoid, broadly ellipsoid or subglobose, hyaline, smooth, thin walled 

basidiospores that are acyanophilous to weakly cyanophilous in cotton blue, and 

inamyloid in Melzer’s reagent. Species occur on both angiosperm wood and conifers 

as parasites or saprobes.  

 Economic importance  

 Fuscoporia torulosa (Pers.) T. Wagner & M. Fisch is also known to have 

anti microbial, anti oxidant, anti cholineestarase, and xanthine oxidase inhibitory 

activities (Kovács et al. 2017; Duru et al. 2019). Aqueous extracts of F. 

rhabarbarina (Berk.) Groposo, Log.-Leite & Góes-Neto shows anti HIV-1 activity 

on lymphocytic cells without toxicity (Walder et al. 1995). An unidentified 

Fuscoporia species is also reported to be useful in detoxifying waste water and 

decolourizing synthetic dyes (Choi et al. 2013a). F. torulosa is considered as a 

serious pathogen that causes white pocket rot on broad leaved hard wood trees and 

conifers (Motta et al. 1996; Wagner & Fischer 2001; Tomšovský & Jankovský 

2007; Campanile et al. 2008; Tzean et al. 2016). 

Distribution 

 Fuscoporia species have a world wide distribution. AFRICA: Canary Islands 

(Fischer & Bresinsky 1992), North Africa (Parmasto 1985). NORTH AMERICA 

(Murrill 1907; Gilbertson & Burdsall 1972; Gilbertson 1979; Zhou et al. 2016), 

United States of America (Brazee et al. 2012). SOUTH AMERICA: Argentina 

(Coelho et al. 2009), Ansdes Amazon (Salvador-Montoya et al. 2012), Brazil 

(Baltazar et al. 2009; Baltazar & Gibertoni 2010; Baltazar et al. 2012; Westphalen 

& Borges Da Silveira 2013; Nogueira-Melo et al. 2014; Motato-Vásquez et al. 

2015), Mexico (Raymundo et al. 2013), Southern Brazil (Groposo et al. 2007). 

ASIA: China (Dai 2010; Dai 2012; Chen & Yuan 2017), Japan (Núñez & Ryvarden 
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2000), Iran (Ghobad-Nejhad & Dai 2007), Malaysia (Lee et al. 2012; Urbizu et al. 

2014), Russia (Spirin et al. 2014). AUSTRALIA: New Zealand (Cunningham 1965). 

EUROPE (Ryvarden & Gilbertson 1994; Tomšovský & Jankovský 2007), Czech 

Republic (Kotlaba 1975, 1984; Antonín et al. 2000; Vlasák et al. 2011), Crimea 

(Isikov & Kuznetzov 1990), Italy (Panconesi et al. 1994; Campanile et al. 2004), 

Slovakia (Kotlaba 1962).  

From India, Fuscoporia species such as F. callimorpha (Lév.) Groposo, 

Log.-Leite & Góes-Neto, F. chrysea (Lév.) Baltazar & Gibertoni, F. contigua (Pers.) 

G. Cunn., F. discipes (Berk.) Y.C. Dai & Ghob.-Nejh., F. ferrea (Pers.) G. Cunn., F. 

ferruginosa (Schrad.) Murrill, F. rhabarbarina (Berk.) Groposo, Log.-Leite & 

Góes-Neto, F. senex (Nees & Mont.) Ghob.-Nejh., F. torulosa (Pers.) T. Wagner & 

M. Fisch.and F. wahlbergii (Fr.) T. Wagner & M. Fisch. have been reported (Bose 

1919, 1928, 1937; Banerjee 1947; Bagchee et al. 1954; Thind & Rattan 1957; 

Bakshi 1971; Leelavathy & Ganesh 2000; Verma et al. 2008; Mohanan 2011; 

Prasher & Lalita 2013; Ranadive 2013). 

GENUS HYDNOPORIA MURRILL 

Hydnoporia Murrill was established by Murrill (1907), with Sistotrema 

fuscescens Schwein., as the type species. Murrill (1907) characterized the genus as 

annual, epixylous, resupinate, basisiomata with thin brown context, irpiciform or 

hydnoid hymenium, brown coloured hyphae, presence of cystidia, and hyaline, 

smooth basidiospores. Cooke (1959) listed Hydnum squalidum Fr. as the genus type, 

considering it as a synonym of Sistotrema fuscescens. However, according to Donk 

(1962a), Hydnum squalidum Fr was an entirely different species from S. fuscescens. 

A species of Hydnochaete, H. olivacea (Schwein.) Banker was considered as the 

synonym of Sistotrema fuscescens by Ryvarden (1982a). Based on molecular 

phylogenetic studies by Parmasto et al. (2014) and Yang et al. (2016), H. olivacea 

was found to be closely related to Hymenochaete tabacina (Sowerby) Lév., a species 

which was distantly related to other Hymenochaete species according to Wagner & 

Fisher (2001, 2002a).  
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For placing H. tabacina and related species, initially the name Pseudochaete 

T. Wagner & M. Fisch. was proposed (Wagner & Fisher 2002a). However, 

Pseudochaete was found as illegitimate, since the name had been used for algae 

since 1903 (Nie et al. 2017). Later, Hymenochaetopsis was proposed by Yang et al. 

(2016) for replacing Pseudochaete and was widely accepted. However, according to 

Miettinen et al. (2019), the genus Hydnoporia had priority over Hymenochaetopsis 

and Pseudochaete, since the former was published earlier. Therefore, Hydnoporia 

was established for including all species belonging to Hymenochaete tabacina clade 

(Miettinen et al. 2019). Currently, 14 species are recognized in the genus (Index 

Fungorum, accessed on 30 September 2020).  

According to the latest concept (Miettinen et al. 2019), Hydnoporia is 

characterized by resupinate to effused reflexed basidiomata, brownish pileus, 

smooth to hydnoid hymenium, monomitic to dimitic hyphal system with 

intermediary hyphae or setal hyphae, pointed setae, narrowly clavate basidia, and 

small to medium sized, curved cylindrical or allantoid, basidiospores. Basidiomes of 

some species possess mycelia mats for infecting living branches. Members of the 

genus cause white rot on the  wood. 

Economic importance 

 Hydnoporia tabacina (as Hymenochaetopsis tabacina) is reported to degrade 

condensed tannins present in plants (Kimura et al. 2009). 

Distribution 

 Species of Hydnoporia have cosmopolitan distribution. AFRICA: South 

Africa (Job 1990). NORTH AMERICA: Murrill 1907; Zhou et al. 2016, Mexico 

(Job 1990; Parmasto 2001a), United States of America (Lindner et al. 2006). 

SOUTH AMERICA: Argetina (Escobar 1978; Job 1990), Brazil (Groposo & 

Loguercio-Leite 2005; Gomes-Silva et al. 2012a). ASIA: China (Dai 2010; He & Li 

2013; Yang et al. 2016), Malaysia (Lee et al. 2012), Russia (Ghobad-Nejhad et al. 

2009, Siberia (Kotiranta & Penzina 1998), West Siberia (Filippova & Zmitrovich 

2013). EUROPE: Austria (Gerhold 2000), Belgium (Breitenbach & Kränzlin 1986), 
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Denmark (Christiansen 1960), England (Job 1990), Italy (Bernicchia 2001), 

Corfixen & Parmasto 2017), Germany (Krieglsteiner 2000), Spain (Telleria 1990), 

Republic of Macedonia (Karadelev & Rusevska 2004). 

Hydnoporia corrugata (Fr.) K.H. Larss. & Spirin and H. tabacina (Sowerby) 

Spirin, Miettinen & K.H. Larss. have been reported from India (as 

Hymenochaetopsis corrugata (Fr.) S.H. He & Jiao Yang and H. tabacina (Sowerby) 

S.H. He & Jiao Yang respectively) by Mohanan (2011), Ranadive (2013) and 

Lyngdoh & Dkhar (2014). 

GENUS HYMENOCHAETE LÉVEILLE  

Hymenochaete, typified by Hymenochaete rubiginosa (Dicks.) Lév., was 

established by Léveillé (1846) for placing species with effused to effused reflexed 

basidiocarps having a smooth hymenophore. Hymenochaete is considered as the 

second largest genus in the family Hymenochaetaceae (He & Li 2014; Parmasto et 

al. 2009; 2014). The species placed in Hymenochaeate by Léveillé (1846), were 

previously treated under Thelephora Ehrh. ex Willd. (Parmasto et al. 2014). In the 

opinion of Léveillé (1846), genus Hymenochaete is “a most natural group of 

Théléphorées” (Parmasto et al. 2014). The genus is morphologically heterogeneous 

and include stereoid, hydnoid, concentric lamellate and poroid species (Dai 2010). 

Genus Hymenochaetella P. Karst. erected by Karsten (1889) has been treated as a 

synonym of Hymenochaete. Ryvarden in 1985, established a new genus 

Stipitochaete Ryvarden for placing two stipitate pileate species of Hymenochaete. 

However, the genus was not supported in the cladistic study carried out by Parmasto 

(1995). Later molecular phylogenetic studies (Larsson et al. 2006; Parmasto et al. 

2014) also do not support the position of Stipitochaete as an independent genus. 

 In the molecular studies of Boidin et al. (1998), and Wagner & Fisher 

(2002), Hymenochaete resolved as a monophyletic clade. According Wagner & 

Fisher (2001, 2002), all Hymenochaete species together with two Hydnochaete Bres. 

and two Cyclomyces species formed a monophyletic group, except H. tabacina 

(Sowerby) Lév. In order to place H. tabacina, a new genus Pseudochaete T. Wagner 

& M. Fisch. was established by Wagner & Fischer (2002). However, the name 

http://www.mycobank.org/BioloMICS.aspx?TableKey=14682616000000063&Rec=19925&Fields=All
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Pseudochaete was later substituted by the name Hymenochaetopsis S.H.He & Jiao 

Yang by Yang et al. (2016), because the former had been used for algae since 1903 

(Nie et al. 2017). However, Hymenochaetopsis has been recently replaced by 

Hydnoporia Murrill (Miettinen et al. 2019), since the latter name was published 

earlier, and had priority over Hymenochaetopsis and Pseudochaete. According to 

Larsson et al. (2006), genera Cyclomyces and Hydnochaete were indivisible from 

the genus Hymenochaete. Cyclomyces has priority over Hymenochaete and 

Hydnochaete since it was published earlier. However, transferring all Hymenochaete 

and Hydnochaete species to Cyclomyces was not appropriate, as Hydnochaete and 

Hymenochaete consist of more number of species than Cyclomyces (Dai 2010). 

Based on the phylogenetic studies on Hymenochaetales (Dai 2012; Baltazar et al. 

2014; Parmasto et al. 2014; Yang et al. 2016), it was found that Hymenochaete 

forms a monophyletic clade, sister to closely related Hymenochaetopsis. Currently, 

genera Cyclomyces, Hymenochaete, Hydnoporia have been treated as independent 

genera, whereas, species of Hydnochaete has been synonymised under 

Hymenochaete (Index Fungorum, accessed on 24 October 2020). Currently, the 

genus holds 234 species (Index Fungorum, accessed on 20 February 2020). 

Hymenochaete is characterized by annual to perennial, resupinate, effused 

reflexed, pileate to stipitate basidiomes that are usually thin and membraneous, with 

smooth to tuberculate hymenium, monomitic hyphal system with hyaline or golden 

yellow to rusty brown hyphae without clamp connections, subulate dark brown 

setae, and cylindrical, ellipsoid, allantoid to subglobose, smooth and thin walled 

basidiospores, causing white rot on dead angiosperm and gymnosperm wood (Dai 

2010; Gomes-Silva et al. 2012a). 

Infrageneric classification 

Cooke (1880) recognized one sub genus, “Veluticeps” for Hymenochaete 

species having velvety hymenium, with persistent, pigmented flexuous hairs formed 

in tufts. Although Veluticeps was proposed as a sub genus, Cooke (1880) had 

mentioned their preference for establishing it in a genus rank. Cooke (1880) treated 

species of Hymenochaete under three sections, Mesopus, Apus and Resupintus. 
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Presently, Veliticeps Cooke is considered as a separate genus under the order 

Gloeophyllales Thorn (Index Fungorum, accessed on 30 September 2020).  

Based on the presence or lack of various layers (cortex, hyphal layers and 

thickening layer of setae) in the context of the basidiomata, the genus was classified 

into four sections or groups by Burt (1918), Cunningham (1957), Escobar (1978) 

and Léger (1998) such as Hymenochaete, Fultochaete, Gymnochaete and 

Paragymnochaete. However, this classification of genus into sections was not 

supported in the molecular study of Boidin et al. (1998).    

Economic importance 

 Potential pharmacological activity has been reported in Hymenochaete 

rheicolor (Mont.) Lév. (Gomes-Silva et al. 2009). The species Hymenochaete 

rubiginosa (Dicks.) Lév possesses strong radical scavenging properties (Fernando et 

al. 2015). 

Distribution 

Most members of the genus have a tropical or subtropical distribution, while 

some have their occurrence in the northern temperate regions (Parmasto et al. 2014). 

AFRICA (Ryvarden 1998), Natal, Zululand (Job 1987). NORTH AMERICA 

(Murrill 1907; Zhou et al. 2016), United States of America (Lindner et al. 2006). 

SOUTH AMERICA: Brazil (Groposo & Loguercio-Leite 2005; Drechsler-Santos & 

Loguercio-Leite 2008; Gibertoni et al. 2012; Gomes-Silva et al. 2012a). ASIA: 

China (He & Li 2011, 2011a; He & Dai 2012; He & Li 2014; He et al. 2017; Wu et 

al. 2017), Korea (Kim et al. 2009), Malaysia (Lee et al. 2012), Thailand (Choeyklin 

et al. 2011). AUSTRALIA: New Zealand (Cunningham 1957). EUROPE: Italy 

(Bernicchia 2001), Germany (Krieglsteiner 2000), Hungary (Papp 2013), Spain 

(Telleria 1980), Switzerland (Breitenbach & Kränzlin 1986).  

Species of Hymenochaete such as H. attenuata (Lév.) Lév., H. cacao (Berk.) 

Berk. & M.A. Curtis, H. cinnamomea (Pers.) Bres., H. cruenta (Pers.) Donk, H. 

floridea Berk. & Broome, H. fuliginosa (Fr.) Lév., H. fuscobadia K.S. Thind & 

Adlakha, H. gladiola G. Cunn., H. innexa G. Cunn., H. leonina Berk. & M.A. 
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Curtis, H. luteobadia (Fr.) Höhn. & Litsch., H. mougeotii (Fr.) Cooke, H. 

patelliformis G. Cunn., H. plurimaesetae G. Cunn., H. rubiginosa (Dicks.) Lév., H. 

semistupposa  and H. sharmae Hembrom, K. Das & A. Parihar, have been reported 

from India (Reeves & Welden 1967; Rangaswami et al. 1970; Rattan 1977; 

Leelavathy & Ganesh 2000; Verma et al. 2008; Mohanan 2011; Sharma 2012; 

Ranadive 2011; Ranadive 2013; Kaur et al. 2015; Dhingra et al. 2014 and Hembrom 

et al. 2017).  

 GENUS INONOTUS P. KARSTEN  

 Inonotus was described by Karsten (1879) for including pileate polypores 

with coloured basidiospores (Gottlieb et al. 2002). Later, Donk (1933) placed in 

Inonotus those species which possessed coloured spores as well as fibrous, brown 

context, and elaborated the genus concept. Polyporus cuticularis (Bull.) Fr. 

(=Inonotus cuticularis (Bull.: Fr.) P. Karst.) was considered as the type of the genus 

by Murrill (1904), Donk (1933), Imazeki (1943), Cunningham (1948), Teixeira 

(1989) & Ryvarden (1991). Pegler (1964), Wright & Deschamps (1975), Corner 

(1991) and Donk (1960) treated Polyporus hispidus (Bull) Fr. (=Inonotus hispidus 

(Bull.) P. Karst.) as the generic type (Gottlieb et al. 2002). Later, the concept of 

Inonotus was made wider by accommodating species that showed large differences 

in basidiocarp morphology, form and colour of the basidiospores, colour of spore 

wall, and presence or absence of setae (Sharma et al. 2013). Brown fibrous context, 

xanthochroic reaction of basidiomes in KOH, and monomitic hyphal system without 

clamp connections were taken as the major distinguishing features of the genus by 

many workers (Pegler 1964; Gilbertson 1976; Gilbertson & Ryvarden 1986; 

Ryvarden & Gilbertson 1993; Sharma 1995). However, some also possessed a 

dimitic to trimitic hyphal system (Domanski et al. 1973; Jahn 1981; Corner 1991). 

Colour of basidiospores of Inonotus species varied from hyaline to rusty brown 

(Gottlieb et al. 2002). Xanthochroic reaction of basidiocarps was not considered as a 

distinguishing character of the genus by Parmasto & Parmasto (1979), since, 

according to them, this character was common in many groups of fungi. Kühner 

(1980) had reported xanthochroic reaction in species of Agaricales. Corner (1991) 
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gave less importance to the colour and consistency of context as it was highly 

variable (Gottlieb et al. 2002). The related genus Phellinus was separated from 

Inonotus by perennial basidiomes, and usually by dimitic, narrower hyphae 

(Ryvarden & Gilbertson 1993). According to Fischer et al. (2001), presence of setal 

elements cannot be used for species delimitation in Inonotus because the character 

was also found in distantly related lineages (Donk 1971). Uncertainity still exists in 

the systematics of the genus and their natural relationships (Gottlieb et al. 2002). 

Inonotus has been considered as heterogenous based on morphology, microscopic 

features, sexuality, nuclear behavior and ecology (Fiasson 1982; Fiasson & Niemela 

1984; Dai 1995, 1995a, 1999, Fischer 1996; Sharma et al. 2013). A monograph on 

Inonotus sensu lato has been published by Ryvarden (2005).  

 Based on the recent study by Dai (2010), Inonotus sensu lato has been 

divided into five genera such as Inonotopsis Parmasto Onnia P. Karst., Mensularia 

Lázaro Ibiza, Inonotus sensu stricto and Inocutis Fiasson & Niemelä. Presence of 

hyaline and thin walled basidiospores separated Inonotopsis from Inonotus sensu 

stricto (Dai 2010). Although Onnia species resembled Inonotus in some microscopic 

characters, they formed a distinct clade and were not related with Inonotus in the 

phylogenetic studies (Wagner & Fischer 2001, 2002; Larsson et al. 2006). Presence 

of granular core and absence of setae are the distinguishing features of Inocutis that 

separate them from Inonotus (Dai 2010). Similarly, genus Mensularia (currently 

Xanthoporia Murrill) is characterized by deeply cyanophilous basidiospores, a 

character absent in Inonotus sensu stricto (Dai 2010). According to Sharma et al. 

(2013), Inonotus sensu lato consisted of many natural homogeneous sub groups. 

Sharma et al. (2013) recognized all genera segregated from Inonotus sensu lato 

(accordance with Dai 2010), except Onnia. Sharma et al. (2013) also distinguished 

genus Pseudoinonotus T. Wagner & M. Fisch. within Inonotus sensu lato. 

According to Sharma et al. (2013), Pseudoinonotus is differentiated from Inonotus 

by having hyaline basidiospores (Inonotus species produce coloured spores). 

Currently, 138 species have been recognized in Inonotus (Index Fungorum, accessed 

on 30 September 2020).  
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 Based on the current concept (Ryvarden & Johansen 1980; Ryvarden & 

Gilbertson 1993; Dai 2010), Inonotus species are characterized by annual to 

perennial, resupinate, effused reflexed to pileate basidiocarps, hispid, velutinate to 

glabrous pileus surface, homogenous brown context, poroid hymenium with 

brownish pore surface, usually monomitic hyphal system, or dimitic, presence or 

absence of hymenial setae and hyaline to yellow to brown, thick walled, smooth 

basidiospores which are inamyloid in Melzer’s reagent. Species cause white rot on 

angiosperms and gymnosperms. 

Economic importance 

 Many species of Inonotus are utilized in asian folk medicine for treatment of 

various ailments (Lindner et al. 2006). Inonotus obliquus (Fr.) Pilát, commonly 

called as “chaga mushroom” possesses potential medicinal and nutraceutical values 

(Pliz 2004; Spinosa 2006; Nakajima et al. 2007; Zheng et al. 2007; Park et al. 2008; 

Moon & Lee 2009; Wolfe 2011; Balandaykin & Zmitrovich 2015; Arata et al. 2016; 

Staniszewska et al. 2017; Wold et al. 2017; Ibrahim & Altuwajiri 2018; Géry et al. 

2018, https://www.verywellhealth.com/what-can-chaga-do-for-you-89553). Laccase 

present in Inonotus hispidus (Bull.) P. Karst. is known to decolourize various 

industrial dyes (Jebapriya & Gnanadoss 2013; Krastanov et al. 2013; Singh et al. 

2019a). Species of Inonotus are important primary decayers of forest ecosystem as 

well as serious pathogens on forest trees and urban landscapes (Lindner et al. 2006). 

Distribution 

 Members have a cosmopolitan distribution (Ryvarden 1991). AFRICA: East 

Africa (Ryvarden & Johansen 1980). NORTH AMERICA: Ryvarden 2004; Zhou et 

al. 2016, Arizona (Gilbertson 1976), New York (Murrill 1920), Southern Florida 

(Vlasák et al. 2011), United States of America (Lindner et al. 2006; Brazee et al. 

2012). SOUTH AMERICA: Argentina (Robledo & Rajchenberg 2007), Brazil 

(Gottlieb et al. 2002; Drechsler-Santos & Loguercio-Leite 2008; Borges Da Silveira 

et al. 2008; Baltazar et al. 2012; Westphalen & Borges Da Silveira 2013). ASIA: 

China (Dai & Zhang 2001; Wu et al. 2000; Dai & Wu 2002; Dai 2010; Dai et al. 

2011; Dai 2012; Cui et al. 2011), Malaysia (Corner 1991; Yamashita et al. 2009; 

https://www.verywellhealth.com/what-can-chaga-do-for-you-89553
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Lee et al. 2012; Urbizu et al. 2014), Iran (Ghobad-Nejhad & Kotiranta 2008), Japan 

(Hattori 2005), Taiwan (Núñez & Ryvarden 2001), Thailand (Choeyklin et al. 

2011). EUROPE: Italy (Ryvarden & Gilbertson 1993; Bernicchia 2001).  

Inonotus brevisporus (K.S. Thind & Chatr.) J.R. Sharma, I. cuticularis 

(Bull.) P. Karst., I. diverticuloseta Pegler (Bull.) P. Karst., I. glomeratus (Peck) 

Murrill, I. hamusetulus Ryvarden, Inonotus hispidus (Bull.) P. Karst., I. juniperinus 

Murrill, I. luteoumbrinus (Romell) Ryvarden, I. obliquus (Fr.) Pilát, I. ochroporus 

(Van der Byl) Pegler, I. patouillardii (Rick) Imazeki, I. polymorphus (Rostk.) Pilát, 

I. rickii (Pat.) D.A. Reid, I. ryvardenii J.R. Sharma & D. Mishra, I. subhispidus 

Pegler & D.A. Reid and I. tenuicarnis Pegler & D.A. Reid have been recorded from 

India (Pegler 1967; Bakshi 1971; Leelavathy & Ganesh 2000; Mohanan 2011; 

Ranadive et al. 2011; Prasher & Lalita 2013; Ranadive 2013; Sharma et al. 2013; 

Nagadesi et al. 2014; Singh et al. 2019). 

GENUS PHELLINUS QUÉLET 

 Phellinus was established by Quélet in 1886 and typified by Phellinus 

igniarius (L.) Quél. The genus has been considered as the largest genus of all 

polyporoid fungi (Ryvarden & Johansen 1980). Donk (1960) accepted P. torulosus 

(Pers.) Bourdot & Galzin as the generic type. The genus is mainly characterized by 

perennial basidiomata and dimitic hyphal system (Larsen & Cobb-Poulle 1990). 

Inonotus sensu lato is closely related to Phellinus sensu lato, but mainly 

differentiated by the annual basidiocarps and monomitic hyphal system in the 

former (Fisher 1996, Wagner & Fischer 2001). According to Wagner & Fischer 

(2001), some Inonotus species produce dimitic hyphal system as in Phellinus. 

Similarly, certain Phellinus species produce annual basidiocarps and monomitic 

hyphal system as in Inonotus (Domanski et al. 1973; Jahn 1981; Fiasson & Niemelä 

1984; Corner 1991; Dai 1995, 1999; Hansen & Knudsen 1997). Phellinus ribis 

(Schumach.) Quél., has a monomitic hyphal system (Ryvarden 1978; Jülich 1984; 

Ryvarden & Gilbertson 1993,1994), and has been often treated in another genus 

Phylloporia Murrill (Wagner & Fischer 2001). Other features including shape and 

size of basidiospores, setae, nuclear behavior, and the pattern of sexuality were also 
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conflicting among Phellinus and Inonotus species (Wagner & Fischer 2001). Based 

on morphological characters, Phellinus was divided into different genera by Fiasson 

& Niemelä (1984), such as Fomitiporia Murrill, Porodaedalea Murrill, Ochroporus 

J. Schröt., Phellinidium (Kotl.) Fiasson & Niemelä, Phellinus sensu stricto, 

Fuscoporia Murrill, Fulvifomes Murrill and Phylloporia Murrill.  

Molecular phylogenetic works (Niemelä et al. 2001; Wagner & Fischer 

2001, 2002; Larsson et al. 2006) also supported the sub division of Phellinus in to 

different genera. Phellinus sensu lato is regarded as polyphyletic, and many species 

were shifted from the genus (Dai et al. 2001; Niemelä et al. 2001; Wagner & 

Fischer 2001, 2002; Ghobad-Nejhad & Dai 2007; Groposo et al. 2007; Coelho et al. 

2009; Baltazar & Gibertoni 2010; Dai 2010). In Wagner & Fischer (2001), P. 

igniarius group that included the type (P. igniarius) and related species formed a 

monophyletic clade that included Phellinus. Features of setae were considered as 

one of the most distinguishing character of Phellinus and related genera (Jin et al. 

2005). Recent works (Dai 2010; Zhou et al. 2016a) also consider P. igniarius group 

as the Phellinus sensu stricto. Phellinus shows similarity with Phellinopsis Dai, but 

the latter is distinguished by the pale yellowish colour of spores, and by the presence 

of hymenial setae of tramal origin. In Phellinus, colour of the basidispores is 

consistenty hyaline, and setae are of subhymenial origin (Dai 2010). Currently, 

Phellinus includes 155 species (Index Fungorum, accessed on 20 February 2020). A 

world monograph of Phellinus is by Larsen & Cobb-Poulle (1990). 

According to the current concept (Wagner & Fischer 2001; Dai 2010), 

Phellinus sensu stricto is  characterized by perennial, sometimes annual, solitary or 

imbricate, resupinate, effused reflexed or pileate basidiomata, crusted pileus surface, 

that becomes usually rimose with age, homogenous context, poroid hymenium, 

usually stratified pore tubes, dimitic hyphal system, brownish skeletal hyphae, 

presence of setae originating from the subhymenium, and subglobose to broadly 

ellipsoid or ovoid, hyaline, almost thick walled basidiospores that are usually 

slightly cyanophilic in cotton blue, and inamyloid in Melzer’s reagent. Members are 

parasitic or saprobic, causing white rot on living trees or dead wood.  
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Infrageneric classification  

Fiasson & Niemelä (1984) divided Phellinus sensu lato in to many sub 

groups, Phellinus igniarius group, the P. pini group, the P. robustus group, the P. 

rimosus group, P. ferruginosus group, and P. ferrugineofuscus group. Fiasson & 

Niemelä (1984) accepted these groups as separate genera, such as Fomitiporia 

Murrill (P. robustus group), Porodaedalea Murrill 1905 (P. pini group), Ochroporus 

J. Schröt. (P. igniarius group), Phellinidium (Kotl.) Fiasson & Niemelä (P. 

ferrugineofuscus (P. Karst.) Bourdot & Galzin and related species), Phellinus sensu 

stricto (P. torulosus (Pers.) Bourdot & Galzin), Fuscoporia Murrill (P. ferruginosus 

group), Fulvifomes Murrill (P. rimosus group), and Phylloporia Murrill (P. ribis 

(Schumach.) Ryvarden).  

According to Fiasson & Niemelä (1984), Fomitiporia was characterized by 

brass coloured context, pseudo dimitic hyphal system, infrequent hymenial setae, 

often with ampullaceous cystidioles and subglobose basidiospores that are 

cyanophilous in cotton blue, and dextrinoid in Melzer’s reagent. The group 

Porodeadalea is characterized by hirsute to pubescent pileus surface, which 

develops in to a crust with age, round to labyrinthine pores, and ellipsoid, thick 

walled basidiospores, that are weakly cyanophilous in cotton blue. Presence of a 

dimitic hyphal system with encrusted hyphae, subulate setae, and thick walled, 

inamyloid, weakly cyanophilous basidiospores, distinguish the Ochroporus group. 

The distinguishing characters of the group Phellinidium are the presence of setal 

hyphae in hymenial trama and context, and ellipsoid to cylindrical, thin walled 

basidiospores (Fiasson & Niemelä 1984). According to this classification, Phellinus 

sensu stricto has been characterized by absence of setal hyphae, and presence of 

hyaline, ellipsoid, thin walled basidiospores that are acyanophilous in cotton blue 

and inamyloid in Melzer’s reagent. Similarly, Fuscoporia group has been 

distinguished by its soft corky basidiocraps, non crusted pileal surface, presence of 

encrusted hyphae and allantoid, thin walled basidiospores. Absence of hymenial 

setae, and presence of large, coloured basidiospores characterizes the group 



 187 

Fulvifomes. The epiphyllous nature of basidiocarps has been considered as the 

unique feature of the group Phylloporia (Fiasson & Niemelä 1984). 

The generic sub division was accepted by Jahn & Jahn (1986), Hansen & 

Knudsen (1997). However, it was rejected by Gilbertson & Ryvarden (1987), 

Parmasto (1988), Larsen & Cobb-Poulle (1990) mainly because the segregation was 

based solely on European species (Fischer 1996; Wagner & Fischer 2001). Detailed 

information on species complexes/groups of Phellinus has been provided in Fiasson 

& Niemelä (1984), Zhou et al. (2016a), Fischer (1995, 1996), Wagner & Fischer 

(2001) and Sell (2008).  

Economic importance 

 Phellinus is commonly known as Sang-Hwang (Korea), Song Gen or 

sanghuang (China) and Meshimakobu (Japan) (Wu et al. 2012). Phellinus igniarius 

is consumed as a tonic and laxative, and externally applied to stop bleeding 

(https://www.ukessays.com/essays/biology/identification-phellinus-sl-3129.php). 

Species of Phellinus possess medicinal properties and has been used in the folk 

medicine of different countries (Vaidya & Bhor 1990; Vaidya et al. 1991; Hobbs 

1995; Han et al. 1999; Vaidya & Lamrood 2001; Jeong et al. 2004; Ajith & 

Janardhanan 2007; Guo et al. 2010; Jaszek et al. 2014; Ajith & Janardhanan 2015; 

Rony et al. 2013; Dong et al. 2016; Yan et al. 2017; Sułkowska-Ziaja et al. 2017; 

Sunthudlakhar et al. 2018; Wang et al. 2018; Kim et al. 2019; Liu et al. 2019a). 

Phellinus is also used in many commercial ayurvedic preparations. In Indian folk 

medicine, many species of Phellinus are commercially available in the name 

‘Phansomba’ (Vaidya & Lamrood 2001; Vaidya et al. 2010; Sonawane et al. 2013). 

Because of the presence of lignolytic enzymes, species of Phellinus are also used in 

biodemediation processes such as clearing various industrial effluents, oil containing 

crop wastes and decolorization of artificial dyes (Peláez et al. 1995; Balan & 

Monteiro 2001; Hmd 2011; Sweety 2018).  

Species of Phellinus are serious pathogens causing heart rot disease and 

cankers on living trees (Dombrovská & Kostyshyn 1998; Hansen & Goheen 2000; 

Wagner & Fischer 2002; Miklašēvičs 2009; Ranadive et al. 2012). According to 
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Larsen & Cobb-Poulle (1990), Phellinus species cause more timber loss than other 

groups of wood destroying fungi, thereby causing a huge economic loss to wood 

industry. 

Distribution 

 Phellinus has a cosmopolitan distribution. AFRICA: Cameroon (Roberts & 

Ryvarden 2006), East Africa (Ryvarden & Johansen 1980). NORTH AMERICA 

(Gilbertson 1979, Gilbertson & Ryvarden 1987, Zhou et al. 2016), United States of 

America (Lindner et al. 2006; Brazee et al. 2012), Southern Florida (Vlasák et al. 

2011). SOUTH AMERICA: Brazil (Groposo & Loguercio-Leite 2005; Coelho et al. 

2009; Drechsler-Santos & Loguercio-Leite 2008; Westphalen & Borges Da Silveira 

2013; Nogueira-Melo et al. 2014; Salvador-Montoya et al. 2015), Guyana (Aime et 

al. 2003). ASIA: China (Dai & Yang 2008; Dai 2010; Dai 2012), Israel (Țura et al. 

2010), Japan (Núñez & Ryvarden 2000; Hattori 1999; Hattori 2005), Korea (Kim et 

al. 2009), Malaysia (Yamashita et al. 2009; Lee et al. 2012; Urbizu et al. 2014), 

Singapore (Corner 1991), Thailand (Choeyklin et al. 2011), Vietnam (Núñez & 

Ryvarden 2000). EUROPE (Fiasson & Niemela 1984, Fischer 1995), Fennoscandia 

(Niemelä 1974, 1975), Finland (Niemelä & Kotiranta 1982), Italy (Bernicchia 2001, 

Bernicchia et al. 2007).  

From India, P. acontextus Ryvarden, P. adamantinus (Berk.) Ryvarden,  

P. allardii (Bres.) S. Ahmad, P. aureobrunneus J.E. Wright & Blumenf., P. badius 

(Cooke) G. Cunn, P. carteri (Berk. ex Cooke) Ryvarden, P. caryophylli (Racib.) G. 

Cunn., cinchonensis (Murrill) Ryvarden, P. coffeatoporus Kotl. & Pouzar,  

P. crocatus (Fr.) Ryvarden, P. fastuosus (Lév.) S. Ahmad, P. ferrugineovelutinus 

(Henn.) Ryvarden, P. gilvus (Schwein.) Pat., P. grenadensis (Murrill) Ryvarden,  

P. griseoporus D.A. Reid, P. hoehnelii (Bres.) Ryvarden, P. igniarius (L.) Quél.,  

P. incrustaticeps Corner, P. laevigatus (P. Karst.) Bourdot & Galzin, P. luctuosus 

(Ces.) Ryvarden, P. melanodermus (Pat.) M. Fidalgo, P. minimus N. Walters,  

P. minutiporus Bondartseva & S. Herrera, P. nigricans (Fr.) P. Karst., nilgheriensis 

(Mont.) G. Cunn., P. pini (Brot.) Pilát, P. purpureogilvus (Petch) Ryvarden,  

P. ralunensis Adask., Gilb. & Blanchette, P. rechingeri (Bres.) Ryvarden,  
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P. resinaceus Kotl. & Pouzar, P. rickii Teixeira, P. rimosus (Berk.) Pilát, P. robiniae 

(Murrill) A. Ames, P. sancti-georgii (Pat.) Ryvarden, P. sanfordii (Lloyd) 

Ryvarden, P. setulosus (Lloyd) Imazeki, P. shaferi (Murrill) Ryvarden, P. sonorae 

Gilb., P. stratosus, P. swieteniae (Murrill) S. Herrera & Bondartseva, P. syringeus 

X.L. Zeng have been reported (Bose 1922; Bagchee et al. 1954; Bakshi 1971; Thind 

& Rattan 1971a, 1971b; Rattan 1977; Thind & Dhanda 1980, 1980a; Roy 1989; 

Rabba 1994; Sharma 1995; Natarajan & Kolandavelu 1998; Sharma 2000; 

Leelavathy & Ganesh 2000; Deshpande 2003; Lamrood 2004; Forutan 2006; 

Foroutan & Vaidya 2007; Hakimi 2008; Mohanan 2011; Prasher et al. 2012; 

Ranadive 2012; Ranadive et al. 2012; Prasher & Lalita 2013; Ranadive 2013; 

Ranadive et al. 2013; Lyngdoh & Dkhar 2014; Paul et al. 2014; Ranadive 2014). 

GENUS PHYLLOPORIA MURRILL  

 Phylloporia was introduced by Murrill (1904) and typified by P. parasitica 

Murrill, a resupinate polypore parasitic on leaves (Valenzuela et al. 2011; Zhou & 

Dai 2012a). The most remarkable character of this genus is their parasitism on 

growing leaves or branches (Ryvarden 1991). However, some species occur on litter 

or buried wood (Corner 1991; Ryvarden 1991; Ipulet & Ryvarden 2005; Wagner & 

Ryvarden 2002). The genus consisted of only a single resupinate species till 

Ryvarden (1972) elaborated the genus concept by adding some pileate forms 

(Valenzuela et al. 2011). Presence of a thick tomentum over pileus as an adaptation 

in species growing in drought sensitive areas, and a duplex context are also 

considered as distinguishing characters of the genus (Wagner & Ryvarden 2002; 

Valenzuela et al. 2011; Zhou & Dai 2012a). According to Valenzuela et al. (2011), 

Phylloporia is a morphologically heterogenous genus, since it includes species with 

either annual or perennial, resupinate or pileate, sessile or stipitate basidiomata, 

monomitic to dimitic hyphal system and varying nutritional modes (such as parasitic 

on living leaves and branches, saprophytic on dead wood or terrestrial associated 

with living or dead underground wood or root). The genus differs from related 

Inonotus P. Karst. by their thick tomentum, dark zone in the context, smaller 

basidiospores, and absence of setae (Ryvarden & Gilberstson 1994; Wagner & 
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Ryvarden 2002). Genus Fulvifomes Murrill is closely related with Phylloporia by 

the presence of ellipsoid, thick walled, yellow basidiospores, and absence of setae, 

but distinguished from the latter by having a crust on pileus instead of tomentum, 

and by larger basidiospores (Wagner & Ryvarden 2002). In addition, Fulvifomes 

species always produce dimitic hyphal system, while species of Phylloporia are 

monomitic, except P. pectinata (Klotzsch) Ryvarden (Wagner & Ryvarden 2002). 

However, the distinctions between these genera are not evident in the European 

species (Dai 2010). Phylloporia also shows similarity with Cyclomyces Kunze ex 

Fr., but in the latter genus, the dark zone in the context is thinner and they produce 

long and subulate setae and hyaline spores (Ryvarden & Johansen 1980; Wagner & 

Ryvarden 2002). Similarly, Phylloporia and related Inocutis species are 

differentiated based on mitism and texture of basidiomes (Wagner & Ryvarden 

2002).  

 Phylloporia formed a well supported monophyletic clade in the order 

Hymenochaetales, with Fulvifomes as the sister group, based on the phylogenetic 

studies (Wagner & Ryvarden 2002; Wagner & Fischer 2002; Zhou & Dai 2012a). 

Currently, the genus holds 60 species (Index Fungorum, accessed on 30 September 

2020).  

 Based on the current concept (Ryvarden & Johansen 1980; Ryvarden & 

Gilberstson 1994; Wagner & Ryvarden 2002; Dai 2010; Zhou & Dai 2012a; 

Gafforov et al. 2014), Phylloporia species are characterized by annual to perennial, 

resupinate, effused reflexed or pileate, sessile to stipitate basidiomata, distinct thick 

tomentum on pileus, usually duplex context with a darker line or zone below 

tomentum or sometimes homogenous monomitic to dimitic hyphal system, hyaline 

to rusty brown simple hyphae, absence of setae, and and ellipsoid, yellow colored, 

thickwalled basidiospores that are always less than 6 µm long, and inamyloid in 

Melzer’s reagent. Species are either saprobic or parasitic.  

Economic importance 

 The polysaccharides present in Phylloporia ribis (Schumach.) Ryvarden are 

known to have good anti oxidant activity (Zhiqing et al. 2017; Zhao et al. 2018). 
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Phylloporia fontanesiae L.W. Zhou & Y.C. Dai could be used in preparation of 

medicines, healthcare products, food, drink or tea against tumour, and for improving 

the immune system (https://patents.google.com/patent/WO2017152834A1/en). 

Polysaccharides from Phylloporia ribis (Schumach.) Ryvarden possesses 

nueroprotective properties (Yang et al. 2019).  

Phylloporia species are reported as serious forest pathogens having host 

specificity (Esquivel & Carranza-Morse 1996; Wagner & Ryvarden 2002; Dai 2010; 

Rajchenberg & Robledo 2013; Liu et al. 2015; Yombiyeni et al. 2015; Lopes et al. 

2016; Zhou 2016; Chen et al. 2017).  

Distribution 

 The genus has a tropical distribution (Ryvarden 1991). AFRICA: Cameroon 

(Roberts & Ryvarden 2006, Douanla-Meli et al. 2007), East Africa (Ryvarden & 

Johansen 1980), Guineo-congolia (Decock et al. 2015; Yombiyeni & Decock 2017; 

Jerusalem et al. 2019), Uganda (Ipulet & Ryvarden 2005). NORTH AMERICA: 

California (Berkeley 1856). SOUTH AMERICA: Argentina (Robledo & 

Rajchenberg 2007), Atlantic forest (Bittencourt et al. (2018), Guyana (Aime et al. 

2003), Brazil (Groposo & Loguercio-Leite 2005; Drechsler-Santos & Loguercio-

Leite 2008; Borges Da Silveira et al. 2008; Baltazar et al. 2012;  Salvador-Montoya 

et al. 2012; Westphalen & Borges Da Silveira 2013). ASIA: China (Dai et al. 2004; 

Dai et al. 2007; Li et al. 2007a; Cui et al. 2010a; Dai 2010; Dai et al. 2011; Dai 

2012; Chen et al. 2017; Ren & Wu 2017), Israel (Țura et al. 2010), Japan (Núñez & 

Ryvarden 1999; Qin et al. 2018), Malaysia (Yamashita et al. 2009; Lee et al. 2012), 

Uzbekistan (Gafforov et al. 2014, Armenia (Ghobad-Nejhad 2011). EUROPE: 

Cambridge (Corner 1991), Fennoscandia, Norway (Ryvarden & Gilberstson 1994), 

Italy (Bernicchia 2001), Thailand (Choeyklin et al. 2011), Turkey (Asan et al. 

2002). 

Phylloporia chrysites (Berk.) Ryvarden, P. pectinata (Klotzsch) Ryvarden, 

P. ribis (Schumach.) Ryvarden and P. weberiana (Bres. & Henn. ex Sacc.) 

Ryvarden have been reported from India (Leelavathy & Ganesh 2000; Farooq et al. 

2013a; Prasher & Lalita 2013; Ranadive 2013; Adarsh et al. 2019). 

https://patents.google.com/patent/WO2017152834A1/en
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GENUS TROPICOPORUS L.W. ZHOU, Y.C. DAI & SHENG H. WU 

 Tropicoporus was established by Zhou et al. (2015) with T. excentrodendri 

L.W. Zhou & Y.C. Dai as the type species. The genus was erected for 

accommodating some species belonging to Inonotus linteus complex, which was 

mainly distinguished in having annual to perennial, resupinate, effused reflexed to 

pileate basidiomata, homogeneous to duplex context, dimitic hyphal system, but 

monomitic in context, presence of hymenial setae and ellipsoid to subglobose, 

yellowish, slightly thick to thickwalled basidiospores (Salvador-Montoya et al. 

2018). As the name indicates, members of this genus occur exclusively in the 

tropical zones of the world (Zhou et al. 2015).  

 Tropicoporus shows similar with Sanghuangporus Sheng H. Wu, L.W. Zhou 

& Y.C. Dai, another genus segregated from the Inonotus linteus complex. 

Sanghuangporus differs from the former characterized by exclusively pileate species 

(Wu et al. 2015). These two genera settled in two different clades in the 

phylogenetic studies of Tropicoporus, and related genera by Wu et al. (2015) and 

Coelho et al. (2016). Currently, the genus contains 11 species (Index Fungorum, 

accessed on 30 September 2020). 

Economic importance 

Tropicoporus linteus is a popular medicinal mushroom with 

immunomodulatory and anti tumour effects and has been suggested as an alternative 

medicine in cancer therapy   (Sliva 2010). The Polysaccarides in T. linteus enhances 

the mitochondrial membrane potential and induces death of cancerous cells 

(Griensven & Verhoeven 2013). This species also have anti inflammatory, 

immunomodulatory, anti oxidative, and anti fungal, anti diabetic, hepatoprotective 

and neuroprotective properties and has been widely used as medicine in China, 

Japan and other Asian countries (Kim et al. 2004; Chen et al. 2019). Medicinal 

activity of this fungus is due to the presence of β-glucans, phenols and terpenes 

(Moradali et al. 2007; Rop et al. 2009).  
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Distribution 

Species of Tropicoporus occur in the tropical zones of the world. AFRICA: 

Niger, Tanzania (Patouillard 1907; Zhou et al. 2016): NORTH AMERICA: Cuba 

(Coelho et al. 2016); Northern Argentina (Salvador-Montoya et al. 2018). SOUTH 

AMERICA (Ryvarden & Meijer 2002, Drechsler-Santos et al. 2008, Rajchenberg & 

Robledo 2013), Brazil (Campos-Santana et al. 2015; Coelho et al. 2016), Caribbean 

(Tian et al. 2013). ASIA: China (Zhou et al. 2016; Zhou et al. 2016a), Thailand (Wu 

et al. 2015).  

Tropicoporus dependens (Murrill) L.W. Zhou, Y.C. Dai & Vlasák and T. 

linteus (Berk. & M.A. Curtis) L.W. Zhou & Y.C. Dai have been reported from India 

(as Phellinus dependens (Murrill) Ryvarden, and P. linteus (Berk. & M.A. Curtis) 

Teng, respectively) by Leelavathy & Ganesh (2000), (Ranadive et al. 2011), 

Uttarakand (Prasher & Lalitha 2013) and Ranadive (2013). 

2.1.5.1.2. Oxyporaceae Zmitr. & Malysheva 

Oxyporaceae is a family recently described in Hymenochaetales by 

Zmitrovich & Malysheva (2014a), with Oxyporus (Bourdot & Galzin) Donk as the 

type genus. The family is characterized by annual or perennial, resupinate to pileate 

basidiomata with tubular hymenium. Microscopically, the members possess 

monomitic to pseudodimitic hyphal system, thin to thick walled hyphae lacking 

clamp connections, presence or absence of pseudocystidia, if present, cylindrical, 

thick walled, with or without apical incrustations, presence of hyphoid to fusoid, 

leptocystidia, with apical encrustations, and subglobose to ovoid basidiospores, that 

are acyanophilous to cyanophilous in cotton blue. Members cause white rot on 

wood. 

According to Zmitrovich & Malysheva (2014a), Oxyporaceae shows 

similarity with Schizoporaceae in many morphological characters. However, 

basidiocarps with a trametoid habit, elongated pore tubes, and absence of clamp 

connections on hyphae distinguish Oxyporaceae from Schizoporaceae (Zmitrovich 
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& Malysheva 2014a). The family includes only a single genus, Oxyporus 

(Zmitrovich & Malysheva 2014a). 

GENUS OXYPORUS (BOURDOT & GALZIN) DONK 

Oxyporus was established by Bourdot & Galzin (1925), as a section of 

another polypore genus Coriolus Quél. Bourdot & Galzin (1925) recognized 

Polyporus connatus Weinm. as the type of Oxyporus. Donk (1933) elevated 

Oxyporus to genus rank, and defined the genus by members having homogenous 

context, stratified pore tubes, simple septate hyphae, ovoid to subglobose 

basidiospores and presence of encrusted cystidia (Zmitrovich & Malysheva 2014a). 

Donk (1974) recognized P. connatus as identical to Boletus populinus Schumach (P. 

populinus), and the latter was then treated as the type species of the genus 

(Ryvarden 1991; Ryvarden & Gilbertson 1994; Bondartseva 1998). Pouzar (1966) 

synonymised species of Oxyporus under genus Rigidoporus. Oxyporus (Bourdot & 

Galzin) Donk. showed high similarity with Rigidoporus in many microscopic 

characters, but was separated by the presence of soft, white to cream basidiocarps 

and absence of mammillate cystidioles (Westphalen & Borges Da Silveira 2012). 

According to Zmitrovich & Malysheva (2014a), Oxyporus produces fibrous 

coriaceous basidiocarps with interwoven hyphae that are usually monomitic, but 

sometimes weakly dimitic. Whereas, Rigidoporus species produces cheesy 

coriaceous to waxy basidiocarps and more or less distinctly dimitic hyphae system, 

with radially arranged skeletal hyphae in many pileate species. In addition, 

Oxyporus lacks the palisade like hymenioderm of pileus, and agglutinated 

dissepiments, which are common features of many Rigidoporus species (Zmitrovich 

& Malysheva 2014a). Wu et al. (2017a) treated Rigidoporus and Oxyporus as 

synonyms, because the type species of both the genera belonged to a single clade in 

Hymenochaetales in their study, and transferred most of Oxyporus species to 

Rigidoporus. 

Based on the molecular phylogenetic works (Wagner & Fischer 2002; 

Larsson et al. 2006; Miettinen et al. 2012), some species of Oxyporus nested under 

the order Hymenochaetales, and most species of Rigidoporus settled under the order 
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Polyporales. Larsson et al. (2006) treated Oxyporus under a separate clade 

“Oxyporus clade” in Hymenochaetales. Hibbett et al. (2014) also recognized the 

Oxyporus clade under Hymenochaetales, and opined that the extent of the genus, 

and its separation from related Rigidoporus was uncertain. Currently, the genus 

consists of 38 species (accessed on 30 September 2020). 

Based on the genus concept (Ryvarden & Johansen 1980; Ryvarden & 

Gilbertson 1994), Oxyporus is characterized by annual to perennial, pileate to 

resupinate, broadly attached basidiomata, poroid hymenium with white, cream to 

straw coloured pore surface, stratified or non stratified pore tubes, monomitic hyphal 

system, thin to thick walled hyphae, lacking clamp connections, presence of 

ventricose to tubular cystidia, that are either smooth or apically encrusted, and 

globose to broadly ellipsoid basidiospores. Members of the genus cause white rot on 

wood. 

Economic importance 

Oxyporus corticola (Fr.) Ryvarden is reported to possess medicinal 

properties (Wu et al. 2017a). An antifungal volatile compound isolated from the 

cultures of O. latemarginatus (Durieu & Mont.) Donk is known to possess in vitro 

antifungal activity in mycofumigation assays against some hyphomycetous fungi 

(e.g.’s Alternaria alternata, Colletotrichum gloeosporioides, Fusarium oxysporum), 

which are responsible for causing various diseases on crop plants (Lee et al. 2009a).  

Oxyporus populinus and O. sinensis X.L. Zeng are considered as serious 

forest pathogens on angiosperm trees (Dai et al. 2007; Rajchenberg & Robledo 

2013). Oxyporus corticola has been reported to cause lymphatic infections in dogs 

(Brockus et al. 2012; Miller et al. 2012). Recently, Oxyporus ginkgonis Y.C. Dai 

and O. latemarginatus has been reported as potential emerging human pathogens in 

chronic granulomatous disease patients (Wunschel et al. 2018).  

Distribution 

Oxyporus has worldwide distribution. AFRICA: Kenya, Tanzania, Uganda 

(Ryvarden & Johansen 1980), Morocco (Kotlaba & Pouzar 1988). NORTH 
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AMERICA: British Colombia (Montagni 1856), Costa Rica (Carranza-Morse 1992), 

Canada, Cuba, Dominica, Jamaica, Mexico (Lowe 1966), Canada, United States of 

America (Lindner et al. 2006; Gilbertson & Ryvarden 1987). SOUTH AMERICA: 

Argentina (Robledo & Rajchenberg 2007; Rajchenberg & Robledo 2013), Brazil 

(Góes-Neto 1999; Loguercio-Leite et al. 2008; Brazee et al. 2012; Westphalen et al. 

2010a; Westphalen & Borges Da Silveira 2013), Paraguay (Popoff & Wright 1998), 

Jamaica (Ryvarden 2000), ASIA: China (Dai 2000; Dai et al. 2011; Dai 2012), 

Japan, Thailand (Núñez & Ryvarden 1999, 2001; Hattori 2005), Iran (Hallenberg 

1981), Kazakhstan (Kotlaba 1984), Japan (Corner 1987), Malaysia (Lee et al. 2012), 

Pakistan (Kotlaba 1984), Siberia (Lowe 1966). EUROPE: Austria, Belarus, 

Belgium, Bulgaria, Croatia, the Czech Republic, England, Estonia, France, 

Germany, Italy, Latvia, Lithuania, the Netherlands, Poland, Portugal, Romania, 

Russia, Slovakia, Spain, Switzerland, Ukraine, Yugoslavia (Bernicchia 1990, 2001; 

Bernicchia et al. 2007; Bontea 1985; Järva & Parmasto 1980; Jülich 1984; Kotlaba 

1984, 1997; Kreisel 1987; Krieglsteiner 1991; Ryvarden & Gilbertson 1994; 

Vampola 1989, Piątek 2003), Norway (Ryvarden & Gilbertson 1994), St. Petersburg 

(Zmitrovich & Malysheva 2014). 

Oxyporus ravidus (Fr.) Bondartsev & Singer, O. corticola, O. 

latemarginatus, O. pellicula (Jungh.) Ryvarden, O. populinus, and O. spiculifer (G. 

Cunn.) P.K. Buchanan & Ryvarden have been reported from India (Bakshi 1971; 

Ranadive et al. 2011; Prasher & Lalita 2013; Ranadive 2013; Bala et al. 2020). 

2.1.5.1.3. Rickenellaceae Vizzini 

 This family comprises of species showing much variations in basidiocarp 

morphology and habitats, including moss associated agaricoid genera (e.g. 

Rickenella), stereoid (Cotylidia), clavarioid (Alloclavaria), poroid (Sidera), and 

many corticioid (Peniophorella, Resinicium) forms. All species possess inamyloid 

basidiospores (Vizzini 2010). Larsson et al. (2006) had previously recognized the 

group as “Rickenella clade’’. According to Larsson et al. (2006), there are no 

distinguishing characters common to all the species in the group. However, 

nutritional modes of the members of the group always include different types of 
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interactions like association with bryophytes, and green algae, and predation on 

nematodes (Larsson et al. 2006). In Larsson (2007a) and Miettinen & Larsson 

(2010), Rickenella clade was resolved as paraphyletic. According to Hibbett et al. 

(2014), clear multigene data sets are required for the proper resolution of this clade.  

GENUS COTYLIDIA P. KARSTEN 

Genus Cotylidia P. Karst. was erected by Karsten (1881), with Cotylidia 

undulata (Fr.) P. Karst as the type species. Ried (1965) in his monograph on stipitate 

stereoid fungi, treated Cotylidia in the family Podoscyphaceae because of its 

resemblances with stereoid genera Podoscypha Pat. and Stereopsis D.A. Reid. (Kout 

& Zíbarová 2013). Eriksson & Ryvarden (1975) also accepted this genus under 

Podoscyphaceae. Cotylidia species produces monomitic hyphal system with 

clampless hyphae, whereas, species of Podoscypha always possess dimitic hyphal 

system with clamped generative hyphae (Kout & Zíbarová 2013). Similarly, 

Cotylidia is distinguished from Stereopsis by having cystidia. According to 

Moncalvo et al. (2002), Cotylidia along with agaricoid genera such as 

Cantharellopsis Kuyper, Omphalina Quél and Rickenella Raithelh. were positioned 

in or near to the order Hymenochaetales. A bryophilous habitat was the common 

character connecting these morphologically different genera (Larsson et al. 2006; 

Redhead et al. 2002). Podoscypha was distantly related with Cotylidia (Kim & Jung 

2000) and was treated in the polyporoid sub clade of Polyporales (Hibbett & Thorn 

2001). Binder et al. (2005) also placed Cotylidia under Hymenochaetales. This 

placement was confirmed by Larsson et al. (2006). In the phylogenetic study of 

Sjökvist et al. (2012), Podoscypha and Stereopsis were found as unrelated to 

Cotylidia. Currently 13 species are recognized in the genus (Index Fungorum, 

accessed on 30 September 2020) of which, many species are red listed (Kout & 

Zíbarová 2013).  

 Major characteristics of the genus are pileate, spathulate to infundibuliform, 

centrally or laterally stipitate basidiomata, light coloured pileus, hymenium 

appearing smooth, setulose under a lens, pale coloured context, monomitic hyphal 

system without clamp connections, presence of pseudocystidia in the hymenium, 
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cylindrical with obtuse tips, presence of pileocystidia and caulocystidia and 

ellipsoid, smooth, thin walled basidiospores that are inamyloid in Melzer’s reagent, 

and white rot type of wood deacay. Species are terrestrial or associated with mosses 

(Eriksson & Ryvarden 1975; Larsson et al. 2006; Bernicchia & Gorjón 2010; Kout 

& Zíbarová 2013).   

Economic importance    

 Cotylidia aurantiaca (Pat.) A.L. Welden is recorded in the list of wild edible 

fungi (http://www.fao.org/3/y5489e/y5489e14.htm). This species is reported to have 

medicinal properties and used in the curing of conjunctivitis (Kamalebo et al. 2018). 

Laccase present in C. pannosa (Sowerby) D.A. Reid is known to have dye 

decolorizing ability (Sharma et al. 2015). 

Distribution 

 According to Kout & Zíbarová (2013), species of Cotylidia are predominant 

in the tropics AMERICA: Ryvarden (2010). EUROPE (Moreau et al. 2008), Britain 

(Evans et al. 2006), Czech Republic (Holec & Beran 2006), Denmark (Wind & Pihl 

2010), Finland (Rassi et al. 2010), Italy (Lonati 2000; Bernicchia 2001; Bernicchia 

& Gorjón 2010), North Europe (Eriksson & Ryvarden 1975), Norway (Bendiksen et 

al. 1998), Slovakia (Lizoň 2001), Switzerland (Senn-Irlet et al. 2007), Sweden 

(Vesterholt 2012).  

From India, Cotylidia pannosa has been reported by Sharma et al. (2015). 

2.1.5.1.4. Schizoporaceae Jülich 

 Schizoporaceae was established by Jülich (1982), with Schizopora Velen as 

the type species. This family contains most species of corticioid genera Hyphodontia 

(currently recognized under Xylodon (Pers.) Gray) and poroid Schizopora (Hibbett 

et al. 2014). Phylogeny of Schizopora was studied by Paulus et al. (2000). Larsson 

et al. (2006) included the genus Coltricia in this group and called it as the “Coltricia 

clade”. The clade is relatively homogenous based on micromorphology (Hibbett et 

al. 2014).  

http://www.fao.org/3/y5489e/y5489e14.htm
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GENUS LEUCOPHELLINUS BONDARTSEV & SINGER 

 Leucophellinus was established in 1941 by Bondartsew & Singer, but the 

name was invalidated because of the lack of a latin diagnosis. The name was later 

revalidated by Singer (1944) with L. irpicoides (Bondartsev ex Pilát) Bondartsev & 

Singer as the type species, under the sub family Fomitoideae, family Polyporaceae 

of Polyporales (Zmitrovich 2018). Later the genus was transferred to the family 

Rigidoporaceae of Polyporales (Bondartseva 1998). Leucophellinus is closely 

related with Oxyporus (Bourdot & Galzin) Donk in most microscopic characters 

(Parmasto 1983; Dai 1998; Núñez and Ryvarden 2001). However, the presence of 

thick walled and cyanophilous basidiospores distinguish Leucophellinus from 

Oxyporus and other closely related genera such as Rigidoporus Murrill and 

Physisporinus P. Karst (Wu et al. 2017a).   

 According to the molecular phylogenetic study of Wu et al. (2017a), 

Leucophellinus, and most of the Oxyporus species belonged to Hymenochaetales, 

while Rigidoporus and Physisporinus were nested under Polyporales. The study 

(Wu et al. 2017a) accepts Leucophellinus as an independant genus under 

Hymenochaetales. The genus consists of two species; Leucophellinus hobsonii 

(Berk. ex Cooke) Ryvarden & L. irpicoides (Bondartsev ex Pilát) Bondartsev & 

Singer (Index Fungorum, accessed on 30 September 2020). 

 Based on the concepts of Ryvarden & Gilbertson (1980), Corner (1987), Dai 

& Niemelä (1995), Bondartseva (1998) and Wu et al. (2017a), the genus is 

characterized by effused reflexed to pileate sessile basidiomata, highly tomentose to 

hispid, light coloured pileus which turns yellow brown to ochraceous on drying, 

often sulcate zonate, irregularly poroid to sub irpicoid hymenium which are 

concolourus with pileus, monomitic hyphal system with simple septate generative 

hyphae, presence of cylindrical to ventricose cystidia, that are either thin or thick 

walled, with or without encrustations, and mostly broadly ellipsoid to globose, 

hyaline, thick walled and cyanophilous basidiospores. Members of the genus cause 

white rot on wood. 
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Distribution 

 Species belonging to the genus occurs in tropical climatic conditions 

(Ryvarden 1991). AFRICA: Lang Nhôi (Parmasto 1983), Zambia, Zaire (Ryvarden 

& Johansen 1980). ASIA: Borneo (Corner 1987), China (Dai & Niemela 1995; Dai 

et al. 2011; Dai 2012; Malaysia (Lee et al. 2012), North East Asia, North Thailand, 

Taiwan, Vietnam (Núñez & Ryvarden 2001). EUROPE (Ryvarden & Gilbertson 

1993). 

Leucophellinus hobsonii has been reported from India (as Oxyporus 

mollissimus (Pat.) D.A. Reid) (Bakshi 1971; Leelavathy & Ganesh 2000; Sharma 

2000; Ranadive 2013). 

GENUS SCHIZOPORA VELENOVSKÝ 

 Schizopora. is a genus placed in Schizoporacae of Hymenochaetales by 

Velenovský (1922), with Schizopora laciniata Velen. (currently S. paradoxa 

(Schrad.) Donk) as the type species. According to Ryvarden & Johansen (1980), 

species of Hyphodontia J. Erikss. showed similarities with Schizopora in many 

microscopic characters, such as the slightly thickened generative hyphae with 

abundant clamp connections, and presence of cystidioles that are bottle shaped to 

ventricose, clavate, slightly  vermicular or hyphoid, with a globose head (Ryvarden 

& Johansen 1980). In the opinion of Ryvarden & Johansen (1980), Schizopora can 

be considered as one of the major connecting genera between families Corticiaceae 

and Polyporaceae in a broad sense. Schizopora in Europe was studied by Hallenberg 

(1983) and he revealed two incompatibility groups in S. paradoxa complex which 

were also morphologically dissimilar. The closeness of Schizopora and Hyphodontia 

has been mentioned in many works (Hassan & David 1983; Eriksson et al. 1984; 

Langer & Oberwinkler 1993). In the monograph on Hyphodontia by Langer (1994), 

three species of Schizopora clustered among the major clades of Hyphodontia. 

Because of the microscopic similarities, Schizopora and Hyphodontia were treated 

together, and the latter name was preferred for conservation against Schizopora by 

Langer (1994). In the molecular phylogenetic study by Langer (1998), the type of 

Schizopora settled under the Hyphodontia clade, which confirmed the previous 
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study (Langer 1994). According to Paulus et al. (2000), species of Schizopora 

published till that period was treated in the genus Hyphodontia. However, 

Schizopora resolved as a monophyletic group, distinct from both Hyophodontia and 

Xylodon by Fernández-López et al. (2015). The corticioid genus Xylodon (Pers.) 

Gray shows high similarity with Schizopora in many characters and these two 

genera could not be separated based on morphology as well as molecular data 

(Riebesehl & Langer 2017). Riebesehl & Langer (2017) placed species of both 

genera under a single name, Xylodon being the earliest. Currently, only two species 

are accepted in the genus (Index Fungorum, accessed on 30 September 2020). 

 The genus is characterized by annual, resupinate to effused reflexed 

basidiomata, usually  imbricate with decurrent pore layer, poroid or daedaleoid to 

irregularly hydnoid or irpicoid hymenium, cream to light buff hymenial surface that 

darkens with age, monomitic to dimitic, with clamped generative hyphae, often 

encrusted at the dissepiments, presence of cystidia or fusiform to capitate hyphal 

ends covered with resinous materials or crystals, ellipsoid to subglobose, hyaline 

basidiospores that are negative in Melzer' s reagent. Schizopora species cause white 

rot on angiosperm wood, sometimes on conifers (Ryvarden & Johansen 1980; 

Eriksson et al. 1984; Ryvarden & Gilbertson 1994).  

Economic importance 

 Schizopora paradoxa helps in bioremediation process by degrading heavy 

metals, polycyclic aeromatic hydrocarbons and decolourizing industrial dyes and 

other pollutants in waste waters (Pinedo-Rivilla et al. 2009; Lee et al. 2014; Min et 

al. 2015). Anti oxidant property is also reported in S. paradoxa (Colombo & Bianco 

2007; Lee et al. 2013). 

Distribution 

 Members of the genus have a worldwide distribution. AFRICA: Sierra 

Leone, Kenya, Tanzania (Ryvarden & Johansen 1980). NORTH AMERICA (Zhou 

et al. 2016). SOUTH AMERICA: Brazil (Drechsler-Santos & Loguercio-Leite 

2008). EUROPE (Hallenberg 1983; Eriksson et al. 1984; Ryvarden & Gilbertson 
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1994), Italy (Bernicchia 2001; Bernicchia et al. 2007), Japan (Hattori 2005), Korea 

(Kim et al. 2009), Malaysia (Lee et al. 2012), Malaysia (Urbizu et al. 2014). 

Schizopora paradoxa has been reported from India by Verma et al. (2008), 

Ranadive et al. (2011), Prasher & Lalita (2013), Ranadive et al. (2013).  

2.1.5.1.5. Family insertae sedis 

GENUS TRICHAPTUM MURRILL 

 Trichaptum was established by Murrill in 1904, with Trichaptum 

trichomallum (Berk. & Mont.) Murrill as the type species. According to Murrill 

(1904), although the type species of Trichaptum shows similarity with some species 

of genus Funalia (Polyporales), the former can be easily separated from the latter by 

their darker context and daedaleoid hymenium. Ryvarden & Johansen (1980) 

accepted Trichaptum for species in Hirschioporus Donk, a genus established by 

Donk (1933) based on Boletus abietinus Pers. ex J.F. Gmel. According to Traquiar 

& McKeen (1978) and Moore (1985), species in Trichaptum possess hyphae with 

imperforate dolipore septa, characteristic of the species in Hymenochaetaceae 

(Gilbertson & Ryvarden 1987; Ryvarden 1991; Ryvarden & Gilbertson 1994). 

Based on the study by Ko et al. (1997), Trichaptum species showed more similarity 

with Inonotus P. Karst. of Hymenochaetaceae than with members of  Polyporaceae 

(except T. abietinum) which formed many polyphyletic sub clades. However, T. 

abietinum and species of Hymenochaetaceae were reported as closely related taking 

to consideration the septal ultrastructure (imperforate paranthesomes) as a 

conservative character (Hibbett 1996; Hibbett & Donoghue 1995).  Based on recent 

molecular studies (Hibbett & Binder 2002; Larsson et al. 2006), Trichaptum settled 

in Hymenochaetales near to Hyphodontia J. Erikss. According to a recent study by 

Vlasák & Vlasák (2017), Trichaptum laricinum (P. Karst.) Ryvarden formed sister 

clade to Nigrofomes melanoporus (Mont.) Murrill, a species belonging to 

Nigrofomitaceae, Hymenochaetales. Nigrofomes resembles Trichaptum in having 

basidiocarps with blackish violet shades. However, the presence of distinct crust on 

the pileus and lack of clamp connection in Nigrofomes separates it from Trichaptum 
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(Vlasák & Vlasák 2017). The family level classification of the genus remains 

uncertain (Index Fungorum website, accessed on 05 August 2020). Currently, 34 

species are recognized in the genus (Index Fungorum, accessed on 30 September 

2020). 

 Trichaptum is characterized by annual, resupinate, effused to pileate 

basidiomata, usually imbricate with a decurrent pore layer, hispid to adpressed 

tomentose pileus surface, blackish, grey or dirty white, duplex context, irpicoid, 

lamellate to poroid hymenium, usually pale brownish to light violet in colour, 

brownish pore tubes, dimitic to trimitic hyphal system, with clamped generative 

hyphae, skeletal hyphae usually predominant, presence of cystidia that are thin to 

thick walled, subulate to clavate, smooth or apically encrusted and cylindrical, 

slightly bent, smooth, hyaline thin walled basidiospores that are inamyloid in 

Melzer’s reagent. Species cause white rot on conifers and hard wood. (Ryvarden & 

Johansen 1980; Gilbertson & Ryvarden 1987; Ryvarden & Gilbertson 1994). 

Economic importance 

 Being white rot fungi, Trichaptum species play a vital role in decomposing 

hard woods and coniferous woods in various habitats (Magasi 1976; Arora 1986; 

Jung 1991). Some species of Trichaptum are well known for their medicinal and 

nutraceutical values and are rarely edible (Choi et al. 1999; Saparrat et al. 2000; 

Ranadive et al. 2013a; Breuil 2008; Lee et al. 2013; Tetianec et al. 2014; Udu-Ibiam 

et al. 2014; Nowacka et al. 2015; Lawal et al. 2016; Bal et al. 2017; Mali et al. 

2017; Smith et al. 2017; Tamrakar et al. 2017; Upadhyaya et al. 2017; Adhikari et 

al. 2019). Trichaptum species also play a major role in biodegradation process by 

decolorizing various synthetic dyes (Machado et al. 2005; Eshghia et al. 2011; 

Singh 2017). 

Distribution 

 The genus has cosmopolitan distribution (Ryvarden 1991). AFRICA: 

Ethiopia, Liberia, Tanzania (Ryvarden & Johansen 1980). NORTH AMERICA 

(Gilbertson & Ryvarden 1987; Zhou et al. 2016; Ryvarden 2016), United States of 
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America (Lindner et al. 2006; Grand et al. 2009; Brazee et al. 2012). SOUTH 

AMERICA: Argentina (Robledo & Rajchenberg 2007), Brazil (Groposo & 

Loguercio-Leite 2005; Borges Da Silveira et al. 2008; Baltazar & Gibertoni 2009; 

Drechsler-Santos et al. 2009; Gomes-Silva & Gibertoni 2009; Gibertoni & 

Drechsler-Santos 2010; Gibertoni et al. 2011; Westphalen & Borges Da Silveira 

2013), Guyana (Aime et al. 2003), Venezuela (Ryvarden & Iturriaga 2003). ASIA: 

Borneo (Corner 1987), China (Dai et al. 2009; Dai et al. 2011; Dai 2012), Israel 

(Nogueira-Melo et al. 2014), Japan (Hattori 2005; Núñez & Ryvarden 2001), Korea 

(Kim et al. 2009), Malaysia (Corner 1987; Lee et al. 2012; Vlasák & Vlasák 2017). 

AUSTRALIA: New Zealand (Cunningham 1965). EUROPE: Finland (Ryvarden & 

Gilbertson 1994), Italy (Bernicchia 2001; Bernicchia et al. 2007), North Sweden 

(Josefsson & Spirin 2010). 

Trichaptum abietinum (Pers. ex J.F. Gmel.) Ryvarden, T. biforme (Fr.) 

Ryvarden, byssogenum (Jungh.) Ryvarden, T. fuscoviolaceum (Ehrenb.) Ryvarden, 

T. sector (Ehrenb.) Kreisel and T. versatile (Berk.) G. Cunn. have been reported 

from India (Bose 1937; Bakshi 1971; Leelavathy & Ganesh 2000; Ranadive et al. 

2011; Prasher & Lalita 2013; Ranadive 2013; Lyngdoh & Dkhar 2014). 
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3. MATERIALS AND METHODS 

 

3.1. Sᴛᴜᴅʏ ᴀʀᴇᴀ- Kᴇʀᴀʟᴀ  

Physiography 

 Kerala State lies in the south west coast of Indian Peninsula with area 

coordinates 8°18ʹ–12°48ʹ N 74°52ʹ–77°22ʹ E (Kumar et al. 2019). The total area of 

the state is 39,000 km2 and is bordered by the Arabian Sea of the Indian Ocean on 

the west and the mountains of Western Ghats on the east (Balasubramanian 2017). 

Kerala covers 1.18% of total land area of India (Thomas 2000). The state is 

comprised of three different geographical regions such as highlands (600-1800 m 

high), midlands (300-600 m high) and lowlands or coastal area (6-300 m high) 

(Aravindakshan & Manimohan 2015). Highlands, midlands and lowlands constitutes 

48%, 42% and 10% of the total land area of Kerala respectively (Shijitha et al. 

2020). The highlands extend as a slope from the Western Ghats and consist of 

numerous peaks, having dense evergreen forests cover. The midlands are composed 

of undulating hills and valleys (Thomas 2000). The lowlands or coastal area of 

Kerala stretch out to 590 kms with 44 rivers, 34 lakes and 11 backwaters (Joshi 

2012). Forests, marshes, mangroves, ponds, seashores and deltas are the five 

different geophysical areas of Kerala (Sreedharan 2004). Different types of soils are 

found in Kerala, such as coastal alluvium, acid saline, acid sulphate, laterite, red 

soil, hill soil, black cotton soil, and forest soil (Nayar 2010). 

Vegetation 

 Kerala has abundant forest cover stretching out to 11,125.59 km2, which 

encompasses 28.88% of its total geographic area (Aravindakshan & Manimohan 

2015). Of the total forest areas of the state, 51% forest cover occurs in southern 

districts and rest 49% is distributed in central and northern districts 

(Balasubramanian 2017). The peculiar physiographic conditions contribute to the 

increased biodiversity of Kerala (Mohanan 2011, Nayar 2010). Western Ghats, one 

of the biodiversity hotspots of the world, cover 72.08% (28,008 km2) of the total 
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geographical area of Kerala (Arisdason & Lakshminarasimhan 2014). The mountain 

ranges of Western Ghats averages a height of 900 mm (Thomas 2000) and the 

highest peak, Anamudi reaches to an elevation of 2694 m (Raj 2015). The main 

forest types of Kerala are evergreen, semi evergreen, moist deciduous, dry 

deciduous, Shola grassland complex, plantations, wetlands and sacred groves 

(Champion & Seth 1968; Chandrasekharan 1997; Kumar et al. 2019). About 25% of 

Indian plant species occur in Kerala, including many rare and endangered species 

(Raj 2015). According to Sasidharan (2012), 5094 flowering plant taxa belonging to 

1537 genera are found in the state. Of these, 344 taxa (175 genera) are endemic to 

the state (Reddy et al. 2007), and 1709 taxa are endemic to peninsular India 

(Arisdason & Lakshminarasimhan 2014). Some of the major tree species of the 

evergreen forests of Kerala are Actinodaphne hookeri, Aglaia barberi, Antiaris 

toxicaria, Aporusa lindleyana, Artocarpus heterophyllus, Artocarpus hirsutus, 

Bischofia javanica, Bombax ceiba, Cinnamomum zeylanicum, Cynometra 

travancorica, Dipterocarpus indicus, Elaeocarpus tuberculatus, Ficus nervosa, 

Hopea parviflora, Hydnocarpus macrocarpus, Litsea bourdillonii, Mallotus 

tetracoccus, Mangifera indica, Pterospermum reticulatum, Syzygium gardneri, 

Terminalia bellirica, Terminalia travancorensis and Vateria indica. Trees such as 

Strychnos nuxvomica, Tabernamontana haeyneana, Tectona grandis, Terminalia 

bellirica, Terminalia paniculata and Xylia xylocarpa occur in tropical moist 

deciduous forests. Actinodaphne bourdillonii, Cinnamomum sulphuratum, 

Elaeocarpus recurvatus, Euonymus indicus, Fagraea ceylanica, Mahonia 

leschenaultii, Michelia champaca, Pittosporum neelgherrense, Symplocos 

cochinchinensis and Syzygium densiflorum are some of the trees commonly 

observed in the Shola forests of Kerala (Sasidharan 2006). Many sacred groves in 

Kerala are well known for luxuriant flora and fauna (Balasubramanyan & 

Induchoodan 1996; Chandrashekara & Sankar 1998; Rajendraprasad et al. 2000). 

Sacred groves are small forest segments conserved in the name of religion and 

culture (Sing et al. 2017a). Sacred groves of Kerala are considered as the finest 

means of traditional conservatory system (Gadgil & Chandran 1992). Some of the 

trees commonly found in sacred groves of Kerala are Antiaris toxicaria, Artocarpus 
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hirsutus, Caryota urens, Celtis timorensis, Cinnamomum malabathrum, Ficus 

mysorensis, F. virens, Flocourtia montana, Garcinia gummi-gutta, Ixora brachiata, 

and Macaranga peltata (Chandrashekara & Sankar 1998). 

 As part of conservation of the biodiversity, there are two Biosphere Reserves 

(Nilgiri Biosphere Reserve, Agasthyamalai Biosphere Reserve), five National Parks 

(Anamudi Shola National Park, Eravikulam National Park, Silent Valley National 

Park, Mathikettan Shola National Park and Pampadum Shola National Park) and 17 

Wild life Sanctuaries (Aralam Wildlife Sanctuary, Chinnar Wildlife Sanctuary, 

Chimmony Wildlife Sanctuary, Choolannur Pea Fowl Sanctuary, Idukki Wildlife 

Sanctuary, Karimpuzha Wildlife Sanctuary, Kottiyoor Wildlife Sanctuary, 

Kurinjimala Sanctuary, Malabar Sanctuary, Mangalvanam Bird Sanctuary, Neyyar 

Wildlife Sanctuary, Parambikulam Wildlife Sanctuary, Peechi-Vazhani Wildlife 

Sanctuary, Peppara Wildlife Sanctuary, Periyar Wildlife Sanctuary, Shendurney 

Wildlife Sanctuary, Thattekkaad Bird Sanctuary and Wayanad Wildlife Sanctuary) 

and one Community Reserve  (Kadalundi-Vallikunnu Community Reserve) in 

Kerala(http://forest.kerala.gov.in/index.php?option=com_content&view= 

article&id= 205&Itemid, accessed on 09 September 2020). 

Climate 

The climate of Kerala is maritime and monsoonal. Southwest (June-August) 

and northeast (October-December) monsoons are the two principal rainy seasons 

during the year, that provides alternating dry and wet climatic conditions in Kerala 

(Kumar et al. 2019). Kerala receives about 65% of rainfall during the south west 

monsoon (Shirin & Thomas 2016). North east monsoon brings less rain in Kerala 

when compared to the south west monsoon (Leelavathy & Ganesh 2000). The 

annual rainfall of the state is 3000 mm (Adarsh et al. 2018). The average monthly 

temperature varies from 22‒33 0C (during December to January) to 24–39 0C 

(during rest months) (Kumar et al. 2019). Kerala State has high humidity with an 

average of 70 % (Sreedharan 2004).  

 

 

http://forest.kerala.gov.in/index.php?option=com_content&view=article&id=205&Itemid
http://forest.kerala.gov.in/index.php?option=com_content&view=article&id=205&Itemid
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3.2. Fɪᴇʟᴅ sᴛᴜᴅʏ ᴀɴᴅ sᴘᴇᴄɪᴍᴇɴ ᴄᴏʟʟᴇᴄᴛɪᴏɴ 

Polypore specimens for the study were collected during the years June 

2015‒June 2020 from different regions of Kerala. Major collections were made 

during the south west monsoons (June to September) and north east monsoon 

seasons (October to December) of these years. Collections of polypores were also 

obtained during the summer seasons. The collection areas included various forest 

and non forest areas, National Parks, sacred groves, botanical gardens and private 

owned lands. Peruvannamuzhy forest, Janaki forest and Kakkayam forest of 

Kozhikode district were the frequently visited areas for the field studies. Field 

collections were also carried out in sacred groves like Poyil kavu, Thurayil kavu and 

Vallikkattu kavu of Kozhikode district, Neeliyar Kottam and Poongottu kavu of 

Kannur district, Edayilakkad kavu, Mannampurath kavu of Kasaragod district, and 

Iringole kavu of Ernakulam district. Major collection areas are shown in Fɪɢᴜʀᴇ 1. 

Most fruit body collections were from either live trees or dead and decayed logs or 

branches, whereas some fruit bodies were obtained from soil, often attached to small 

roots and leaf litters of nearby trees or plants. In the field, fruit bodies of different 

stages were collected whenever possible. Care was taken to collect the fruit bodies 

from the base along with the supporting wood. The host trees were taxonomically 

identified from the field as far as possible. 

Herbaria of University of Calicut (CALI), Forest Research Institute (FRI) 

and Kerala Forest Research Institute (KFRI), were consulted for studying preserved 

polypore specimens previously collected and recorded from Kerala. 

3.3. Mᴏʀᴘʜᴏʟᴏɢɪᴄᴀʟ ᴄʜᴀʀᴀᴄᴛᴇʀɪᴢᴀᴛɪᴏɴ 

Colour photographs of fresh fruit bodies were taken from the field as far as 

possible. Macro photographs of fruit bodies were taken using SONY CYBERSHOT 

DSE-HX400V camera and mobile cameras of MICROMAX CANVAS NITRO 

E455 and REDMI YI. Field notes and collection data indicating habit, habitat, 

collection date, localities of collection, associated trees/plants and the type of rot on 

the host were prepared for each specimen. Macroscopic characters of the fruit bodies 

like size, shape, colour, colour changes on bruising, odour and surface features were 
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noted. A LABOMED CXM2 stereomicroscope was used to examine the 

macroscopic features of the basidiocarps. Features of the pileus surface of collected 

fruit bodies such as glabrous or hairy, type of hairs (hispid, pruinose, pubescent, 

velutinous, villose, hirsute, tomentose, strigose), presence or absence of concentric 

zonations, sulcations and protuberances or tubercles were recorded. Other characters 

of fruit bodies like texture and colour of context region, presence or absence of 

distinct zonations or melanoid bands in the context, colour changes on handling (if 

present), type of hymenium (smooth, poroid, daedaleoid, lamellate, meruloid), shape 

of pores (round, angular, radially elongated), colour of hymenium, length and colour 

of pore tubes were also noted. Macrochemical tests using 5% KOH and Melzer’s 

reagent were carried out on fresh fruit bodies and colour changes were recorded. 

Microscopic examination of the fruit bodies was done using fresh samples, 

whenever possible. When fresh specimens were not available, dried specimens were 

used. For microscopy, thin sections from different regions of the fruit bodies such as 

pileus, context and hymenium were taken using razor blades and placed on 

microscopic slides. The sections were stained using an aqueous mixture made of 1% 

phloxine and 1% congo red. Five percentage aqueous solution of KOH was used for 

removing excess stains on the tissues, and stained specimens were mounted in KOH. 

For noting characters like colour and surface features of cells and hyphae, these 

specimens were also mounted and observed in tap water. Reaction of the 

basidiospores on treatment with Melzer’s reagent, and 1% lactophenol cotton blue 

was noted. A caliberated LABOMED Lx400 compound light microscope was used 

for observing the microscopic preparations, and for taking measurements of the 

fungal structures. Arrangement of hyphae of pileus trama, hymenial trama, 

pileipellis, stipitipellis (for stipitate species), colour, size, wall features of hyphae 

and characters of sterile structures like cystidia, setae, setal hyphae or hyphidia 

(when present) were noted. Twenty basidiospores from each specimen were 

measured, and the spore range (minimum size to maximum size), spore quotient (Q, 

spore length divided by spore width), range of spore quotient and its mean value 

(Qm) were recorded for each species. Microscopic photographs of the observed fruit 

bodies were taken using AMSCOPE digital microscopic camera attached to the 
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compound microscope. Microscopic photographs were captured using TOUP VIEW 

3.7 software. Based on macroscopic and microscopic characterization, taxonomic 

description sheets were prepared for all taxa examined and the descriptions of 

multiple collections of each species were compiled. Photographic plates showing the 

macro photographs and images of major microscopic characters were prepared for 

each species using Adobe Photoshop CS3.  

All collections were dried in hot air oven at 650C and transferred to paper 

packets labelled with the species name and collection details. For preservation, these 

packets were then processed using vacuum seal method modified from Pradhan et 

al. (2015). For this, moderately thick polypropylene bags were taken, and their 

sealed bases were once more sealed using THEJUS plastic impulse hand sealer. One 

to five grams of silica crystals were put inside the plastic bag and sealed again 

leaving 1.5–2 cm open at either edge. Then packed specimens were transferred to 

the plastic bags and air was completely drawn out from the bags (for 10–15 minutes 

per bag) using EUROCLEAN vacuum cleaner. Finally, the bags were sealed using 

the hand sealer. All the specimens examined were packed by above method and 

deposited at the ZGC herbarium, with collection information recorded. A part of the 

collections were also deposited in the Central National Herbarium (CAL), Botanical 

Survey of India, Kolkata. 

3.4. Pᴜʀᴇ ᴄᴜʟᴛᴜʀᴇ ᴇsᴛᴀʙʟɪsʜᴍᴇɴᴛ 

Attempts were made to isolate pure cultures from basidiocarps of many 

polypore collections. Potato Dextrose Agar (PDA) Medium (composition: Potato-

200 g, Dextrose-18 g, Agar-20 g, Tap water-1 L) was used for developing cultures 

from the fruit bodies. For culturing, the medium was dispensed into sterile Petri 

plates under aseptic conditions. To avoid bacterial contamination, a pinch of 

antibiotic streptomycin or chloramphenicol was added to the medium, before 

pouring it into the Petri plates. The medium dispensed in the Petri plates was 

allowed to solidify. Then small pieces mainly from the hymenial region of the fresh 

fruit bodies of polypores were sliced using sterile blades. In some cases, tissues from 

the contextual region of fruit bodies were also taken for isolation of pure cultures. 
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These slices were placed in the sterile Petri plates containing the PDA media, and 

were allowed to grow. Mycelial growth from the tissues of fruit bodies was observed 

after 1–2 days. After getting proper mycelia growths in the Petri plates, they were 

sub cultured. For sub culturing, PDA media was allowed to solidify in a slanting 

manner in sterile test tubes and 1.5 ml Eppendorf tubes. Then, mycelia were 

transferred from the Petri plates to the test tubes or Eppendorf tubes containing the 

media. All culture works were carried out under aseptic conditions. The sub cultured 

tubes were labelled with collection numbers, and dates of sub culturing. These pure 

cultures growing on suitable growth media are maintained according to short-term 

low temperature storage method. Further sub culturing of obtained mycelia growths 

in all tubes were carried out at an interval of 2‒4 months. All the pure cultures 

obtained have been catalogued and maintained in refrigerator, in the Mycology 

laboratory of the Zamorin’s Guruvayurappan College. 

3.5. Tᴇʀᴍɪɴᴏʟᴏɢʏ, ᴄʟᴀssɪғɪᴄᴀᴛɪᴏɴ sʏsᴛᴇᴍs, ᴀɴᴅ ᴛᴀxᴏɴᴏᴍɪᴄ ᴄᴏɴᴄᴇᴘᴛs ғᴏʟʟᴏᴡᴇᴅ 

Several books on polyporoid fungi such as, “Polypores of Kerala” 

(Leelavathy & Ganesh 2000), “Genera of polypores, nomenclature and taxonomy” 

(Ryvarden 1991). East Asian polypores-Vol 1” (Núñez & Ryvarden 2000), Fungi 

Europaei, Polyporaceae s.l.” (Bernicchia 2005 and “Poroid fungi of Europe” 

(Ryvarden & Melo 2014) were were referred for getting the technical terms 

(basidiocarp, pileus, cuticle, cortex, pores, pore tubes, dissepiments, context, 

hyphae) and methodologies for describing macroscopic and microscopic structures 

of polyporoid fungi. This study follows the usage of the terms, monomitic, dimitic, 

trimitic to refer to the three types of hyphae seen in polypores. Those species which 

possess only generative hyphae are termed monomitic, with generative and skeletal 

hyphae are referred to as dimitic, and those with generative, skeletal, and skeleto 

ligative hyphae are considered as trimitic.  In the present work, identification of 

species was mainly done with the help of the taxonomic keys provided in the books 

“East Asian polypores-Vol 1” (Núñez & Ryvarden 2000), “Polyporaceae of India” 

(Roy & De 1996), “Indian polypores” (Sharma 2000), “East Asian polypores-Vol 2” 

(Núñez & Ryvarden 2001), “Fungi Europaei, Polyporaceae s.l.” (Bernicchia 2005), 
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and “Poroid fungi of Europe” (Ryvarden & Melo 2014). For current information on 

taxonomy and systematic position, the online resource Index Fungorum 

(www.indexfungorum.org). was followed. 

The higher level classification and taxonomic concept of polyporoid fungi 

adapted here is based on the recent work on Polyporales by Justo et al. (2017), and 

also based on the latest classification of Polyporaceae by Zmitrovich (2018). Along 

with the order Polyporales, order Hymenochaetales are also included in the present 

work on polyporoid fungi because Hymenochaetales contains a large number of 

poroid species and also they represents a major part of collected specimens during 

the study period. The concept of order Hymenochaetales followed here is essentially 

that of Leelavathy & Ganesh (2000), Núñez & Ryvarden (2000) and Dai (2010). 

Thus, polyporoid fungi described in this study are represented by two orders, 

Polyporales and Hymenochaetales. 

Major books, floras and monographs referred here for the identification of 

species are: The polypores (Pegler 1973a), The genus Lentinus-A world monograph 

(Pegler 1983), Genera of Polypores, nomenclature and taxonomy (Ryvarden 1991), 

Polyporaceae of India (Roy & De 1996), A Nomenclatural study of the 

Ganodermataceae Donk (Moncalvo & Ryvarden 1997), East Asian polypores-Vol 1 

(Núñez & Ryvarden 2000), East Asian polypores-Vol 2 (Núñez & Ryvarden 2001), 

Polypores of Kerala (Leelavathy & Ganesh 2000), Indian polypores (Sharma 2000), 

Fungi Europaei, Polyporaceae s.l. (Bernicchia 2005), Stereoid fungi of America 

(Ryvarden 2010), Macrofungi of Kerala (Mohanan 2011), Poroid fungi of Europe 

(Ryvarden & Melo 2014), Wood-rotting non-gilled Agaricomycetes of Himalayas 

(Prasher 2015). Apart from these, many international, national and regional papers 

on polypores were also referred for getting data on distribution of polyporoid fungi 

and identification of the studied specimens.  

3.6. Mᴏʟᴇᴄᴜʟᴀʀ ᴄʜᴀʀᴀᴄᴛᴇʀɪᴢᴀᴛɪᴏɴ 

Molecular characterization was done for all species of Ganoderma collected 

and identified (10 species) during the present study, and some other selected taxa 

(17 species) which could not be properly identified to species level due to taxonomic 

http://www.indexfungorum.org/
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confusions. For DNA extraction, small tissues from the hymenial region of the fruit 

bodies were taken. NucleoSpin® Plant II kit (Macherey-Nagel 2014) and 

CHROMOUS bacterial genomic DNA isolation kit (www.chromous.com) were used 

for DNA extraction from the tissues of fruit bodies. For some collections, DNA was 

extracted according to the protocol described in Izumitsu et al. (2012). For this, 

small pieces taken from the fruit bodies were transferred to a 1.5 ml microfuge tube, 

containing 100 µl TE buffer. The tubes containing the tissues were microwaved for 

1 min at 600W. Then the tubes were stored at room temperature for 30 seconds. This 

was again microwaved for another 1 min at 600W. After that, the tubes were cooled 

at -200C for 10 minutes. Finally, the tubes were centrifuged at 10,000 rpm for 5 

minutes, and the supernatants were used for PCR. 

Three gene regions such as ITS, LSU, and RPB2 of selected specimens were 

amplified using GeneAmp PCR System. PCR amplification of the ITS gene region 

was carried out using the primers ITS1F (5' TCCGTAGGTGAACCTGCGG 3') and 

ITS4R (5' TCCTCCGCTTATTGATATGC 3') (Gardes & Bruns 1993; White et al. 

1990), LSU gene region using the primers LROR (5' ACCCGCTGAACTTAAGC 

3') and LR5 (5' TCCTGAGGGAAACTTCG 3') (Binder & Hibbett 2003), and RPB2 

gene region using the primers fRPB2-5F (GAYGAYMGWGATCAYTTYGG) and 

bRPB2-7R2 (ACYTGRTTRTGRTCNGGRAANGG) (Matheny 2006). PCR 

amplification profile of ITS and LSU regions consisted of 30 sec at 98 °C; 40 times 

cycle of 5 sec at 98 °C, 10 sec at 60 °C, 50 sec at 72 °C, and a final extension step of 

60 sec at 72 °C. PCR amplification profile of RPB2 consisted of 5 min at 95 oC, 

followed by 35 cycles of 30 sec at 94 oC, 30 sec at 52 oC, 2 min at 72 oC, and 7 min 

at 72 oC. Sequencing was done using BigDye Terminator v3.1 Cycle sequencing Kit 

(Applied Biosystems, USA), in ABI 3500 Genetic Analyzer. The primers used for 

PCR amplification was also used for sequencing. The sequencing PCR temperature 

profile of ITS and LSU regions consisted of 2 minutes at 96 oC, followed by 30 

cycles of 30 sec at 96 oC, 40 sec of 50 oC, 4 minutes of 60 oC. The sequencing 

temperature profile of RPB2 consisted of  5 min at 96 oC, 35 times cycle of 30 sec at 

96 °C, 30 sec at 50 °C, 45 sec at 60 oC. DNA amplification and sequencing were 

done from the DNA sequencing service centres, Rajiv Gandhi Centre for 
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Biotechnology (RGCB), Thiruvanathapuram, Kerala, AgriGenome Labs., 

Ernakulam, Kerala, and CHROMOUS BIOTECH PVT. LTD., Bangalore. Quality 

of the obtained DNA sequences were checked using Sequence Scanner Software v1 

(Applied Biosystems). Alignment and editing of obtained DNA sequences were 

carried out using Geneious Pro v5.1 (Drummond et al. 2010) and BioEdit Sequence 

Alignment Editor. The newly generated sequences were deposited in the GenBank 

database (www.ncbi.nlm.nih.gov) and EMBL-EBI database (www.ebi.ac.uk), and 

accession numbers were obtained (Tᴀʙʟᴇ 7). Sequence similarity assessments were 

conducted using BLAST search in NCBI’s GenBank nucleotide database 

(https://blast.ncbi.nlm.nih.gov/). BLAST search results with an identity of ≥90 %, 

with Zero Error value were considered for the phylogenetic analysis. 

3.7. Pʜʏʟᴏɢᴇɴᴇᴛɪᴄ ᴀɴᴀʟʏsᴇs 

3.7.1. Pʜʏʟᴏɢᴇɴᴇᴛɪᴄ ᴀɴᴀʟʏsɪs ᴏғ Gᴀɴᴏᴅᴇʀᴍᴀ sᴘᴇᴄɪᴇs ᴏғ Kᴇʀᴀʟᴀ 

The newly generated sequences of Ganoderma species of Kerala and those 

retrieved from GenBank (Tᴀʙʟᴇ 3) were aligned using MEGA X64 (Kumar et al. 

2018). The dataset consisted of 185 taxa. Sequences of the laccate Ganoderma 

species in the datasets were selected from Hapuarachchi et al. (2015), Xing et al. 

(2018), Luangharn et al. (2019), Sun et al. (2020) and selection of the non laccate 

Ganoderma taxa included in the analyses follows Moncalvo & Buchanan (2008). 

Trametes trogii Berk. was selected as the outgroup taxon. Selection of the outgroup 

follows Hapuarachchi et al. (2018). Maximum Likelihood (ML) analysis was 

conducted using MEGA X 64 using Tamura-Nei model (Tamura & Nei 1993). 

Phylogeny tests were carried out using boot bootstrap method and the number of 

bootstrap replicates was set to 1000 for each test. All sites were given uniform rates 

and gaps were treated as missing data. The aligned sequence data matrices have 

been deposited in TreeBase software (Submission ID: 26790). In the phylogenetic 

tree, bootstrap support values above 50% alone are shown (Fɪɢᴜʀᴇ 133). 

http://www.ncbi.nlm.nih.gov/
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3.7.2. Pʜʏʟᴏɢᴇɴᴇᴛɪᴄ ᴀɴᴀʟʏsɪs ᴏғ Gᴀɴᴏᴅᴇʀᴍᴀ sᴘᴇᴄɪᴇs ᴀssᴏᴄɪᴀᴛᴇᴅ ᴡɪᴛʜ sᴛᴇᴍ ʀᴏᴛ 

ᴅɪsᴇᴀsᴇ ᴏғ ᴄᴏᴄᴏɴᴜᴛ ɪɴ Kᴇʀᴀʟᴀ 

The newly generated ITS, LSU, and RPB2 sequences, and those retrieved 

from GenBank (Tᴀʙʟᴇ 3) were aligned using MEGA X64 (Kumar et al. 2018). A 

combined dataset alignment contained 120 taxa. Sequences of the laccate species in 

the datasets were selected from Hapuarachchi et al. (2015), Xing et al. (2018), 

Luangharn et al. (2019), Sun et al. (2020) and selection of the non laccate 

Ganoderma taxa  included in the analyses follows Moncalvo & Buchanan (2008). 

Trametes trogii Berk. was selected as the outgroup taxon. Selection of the outgroup 

follows Hapuarachchi et al. (2018). Phylogenetic analyses were conducted using 

Maximum Parsimony (MP) method in PAUP 4.0d90 (Swofford 2002), Maximum 

Likelihood (ML) method using MEGA X64 and Bayesian analysis (Ronquist & 

Huelsenbeck 2003) with MrBayes 3.1.2. MP analyses were performed with 

parameters as described in Kumar et al. (2007). ML analyses were done using 

Tamura-Nei model (Tamura & Nei 1993). Phylogeny test was carried out using 

bootstrap method and the number of bootstrap replicates was set to 1000. All sites 

were given uniform rates and gaps were treated as missing data. Bayesian 

phylogenetic inference was done with a Kimura 2-parameter (K2) model, including 

a fraction of invariable sites and discrete gamma distributed substitution rates at the 

remaining sites. The best-fit likelihood model of evolution was estimated using 

MEGA X64. Two independent analyses were run from random starting trees for 1.5 

M generations, with trees saved every 100 generations, using four chains and a 

burnin fraction of 0.25. Posterior probability values above or equal to 0.95 were 

considered significant. The aligned sequence data matrices have been deposited in 

TreeBase (Submission ID: 26386). In the phylogenetic tree, bootstrap support values 

above 50% alone are shown (Fɪɢᴜʀᴇ 134).  
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Tᴀʙʟᴇ 3: List of Ganoderma species, voucher numbers, locality and 

GenBank/EMBL accession numbers of sequences (ITS, LSU and RPB2) used in the 

phylogenetic analysis. Sequence accessions generated during this study are 

highlighted in bold. 

Taxa 
Voucher 

numbers 
Locality 

DNA sequence accession numbers 

ITS LSU RPB2 

G. adspersum SFC20141001-

22 

South Korea KY364252 - KY393271 

G. adspersum KM 44264 United 

Kingdom 

AJ006685 - - 

G. adspersum  CBS351.74 Belgium X78742/ 

X78763 

- - 

G. angustisporum BJFCCui 13817 China NR158431 - - 

G. angustisporum Cui 13817  China MG279170 - MG367507 

G. angustisporum Cui 14578  China MG279171  - - 

G. angustisporum Cui 16340  China MG279172  - - 

G. annulare KCTC16803 Korea JQ520160 - - 

G. applanatum UOCBIBMB 13 Sri Lanka KR867655 - - 

G. applanatum SFC20150930-

02 

South Korea KY364258 - KY393274 

G. applanatum 7411 China MG279158 - MG367493 

G. applanatum  HMAS60686 China AF255191/AF

255192 

- - 

G. applanatum  CBS187.31 Germany AF255093 - - 

G. applanatum  K(M)120829 Britain AY884179 - - 

G. applanatum  GYONGYI0150 Hungary AF255092 - - 

G. applanatum NIAST824 South Korea AF255114 - - 

G. applanatum- 

australe complex 

CAL1547 India MF072395 - - 

G. applanatum 

complex 

JM97/3 United States 

of America 

AF255094 - - 

G. applanatum 

complex 

JM98/2 South Africa AF255149 - - 

G. applanatum 

complex  

JM98/233 China AF255116 - - 

G. applanatum 

complex 

MUCL40412 Ecuador AF255140 - - 

G. applanatum 

complex 

JM97/2 United States 

of America 

AF255095 -  - 

G. applanatum 

complex 

JMCR.41 Costa Rica AF255135 - - 

G. aridicola Dai 12588  South Africa  KU572491  - - 

G. australe DHCR411  Australia MF436675 MF436672 - 

G. australe Moncalvo0705 United States 

of America 

- X78780 AY218485 

G. australe K(M)120828 Britain AY884183 - - 

G. australe RSH1206 Taiwan AF255106/7 
  

G. australe 30-2 Malaysia  LC084748 - - 

G. australe FA-CNn1 Malaysia AF255143 - - 

https://www.ncbi.nlm.nih.gov/nuccore/NR_158431.1
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G. australe  VN85 India MT364483 - - 

G. australe 

complex  

PKB96/346 Australia AF255157 - - 

G. australe 

complex  

JFMA414 Chile AF255174/ 

AF255175 

- - 

G. australe 

complex 

MUCL41812 Cambodia AF255118 - - 

G. australe 

complex 

PKB96/332 Japan AF255104 - - 

G. australe 

complex 

CP333 Papua New 

Guinea 

AF255128 

 

- - 

G. australe 

complex  

PKB96/270 Singapore AF255123/AF

255124 

- - 

G. australe 

complex   

PKB93/035 Taiwan AF255108/ 

AF255109 

  

- - 

G. australe 

complex  

PKB96/303 Japan AF255102/AF

255103 

- - 

G. australe 

complex 

JM95/6 Thailand AF255121 - - 

G. austroafricanum CMW41454 South Africa  KM507324 - - 

G. boninense WD 2028  Japan KJ143905 KU220015 KJ143964 

G. boninense WD 2085  Japan  KJ143906  - - 

G. brownii 365739 United States 

of America 

MK883702 - - 

G. carocalcareum DMC 322 Cameroon EU089969 - - 

G. casuarinicola HKAS 104639  Thailand MK817650 MK817654 MK840868  

G. casuarinicola Dai 16336  China MG279173  - MG367508 

G. casuarinicola Dai 16337  China  MG279174 - MG367509 

G. casuarinicola Dai 16338  China  MG279175 - MG367510 

G. casuarinicola Dai 16339  China  MG279176 - MG367511  

G. chalceum URM80457 Brazil JX310812 - - 

G. cupreum GanoTK7 Cameroon JN105702 - - 

G. curtisii CBS 100131  

 

United States 

of America 

JQ781848 - KJ143966 

G. curtisii CBS 100132  United States 

of America  

JQ781849  - KJ143967  

G. destructans CBS 139793 South Africa  NR132919  NG058157 - 

G. destructans Dai 16431  South Africa MG279177 - MG367512 

G. destructans CMW 43670  South Africa  KR183856  - - 

G. dunense CMW42150 South Africa MG020249 - - 

G. dunense CMW42157 South Africa MG020255 - - 

G. dunense CMW42149 South Africa  MG020248 - - 

G. ecuadoriense PMC126 Ecuador KU128525  - - 

G. eickeri CMW49692 South Africa MH571690 - - 

G. ellipsoideum JFL 14080968 China MH106868 - - 

G. enigmaticum CBS 139792 South Africa  NR132918  - - 

G. enigmaticum Dai 15970  South Africa KU572486 - MG367513 

G. enigmaticum Dai 15971  South Africa  KU572487  - MG367514  

G. enigmaticum  VN731 India MT364486 - - 
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G. enigmaticum  VN73 India MT364487 - - 

G. flexipes MFLU 19-2198 China MN398340 - - 

G. formosanum  0109 Taiwan X78752/X787

73 

- - 

G. gibossum ACCC5.151 China X78741/ 

X78762 

- - 

G. gibbosum SFC20150630-

23 

South Korea KY364264 - KY393276 

G. hoehnelianum Dai 11995  China  KU219988 - MG367497 

G. hoehnelianum Yuan 6337  China MG279160 - MG367498  

G. hoehnelianum Cui 13982  China  MG279178 - MG367515  

Ganoderma 

keralense sp. nov. 

CAL1543 India  MT449082 MT449228 - 

Ganodermakerale

nse  sp. nov. 

ZGCVN733 India - - PRJEB36109 

G. knysnamense CMW 47755 South Africa NR1655231 - - 

G. leucocontextum GDGM44303 China KJ027607 - - 

G. leucocontextum GDGM 44489  China  KM396271  - - 

G. leucocontextum GDGM 44490  China  KM396272  - - 

G. leucocontextum  Dai 15601  China  KU572485  - MG367516  

G. lipsiensis NOR_53-1143/2 Finland EF060005 - - 

G. lingzhi Cui 14342  China MG279179 - MG367517 

G. lingzhi Wu 1006-38  China  JQ781858  - JX029980  

G. lingzhi Cui 14375  China  MG279180 - MG367518  

G. lingzhi  HKAS 76642 China  KC222318 
  

G. lobatum 

 

JV 1008/32 United States 

of America 

KF605670 - MG367500 

G. lobatum JV 1008/31 United States 

of America 

KF605671  - MG367499 

G. lobatum BAFC651 Argentina AH008100 - - 

G. lobatum  CBS222.48 United States 

of America 

X78740/ 

X78761 

- - 

G. lobatum  JV 1008/39 United States 

of America  

KF605672 - - 

G. lucidum  K 175217  

 

United 

Kingdom 

KJ143911 - KJ143971 

G. lucidum  RYV 33217 

 

Norway Z37096/ 

Z37073 

- - 

G. lucidum  HMAS86597 England AY884176 - - 

G. lucidum  Cui 14404  China  MG279181 - MG367519  

G. lucidum Cui 14405   China  MG279182 - MG367520  

G. lucidum  HKAS71088 China KC222321 - - 

G. lucidum   FRI816 India X87351/ 

X87361 

- - 

G.  lucidum  BCRC36123 India EU021459 - -  
G. martinicense LIP SW-Mart08-

44  

Martinica  KF963257  - - 

G.  martinicense LIP SW-Mart08-

55  

Martinica  KF963256  - - 

G. martinicense He 2240  United States MG279163  - MG367503  
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of America 

G. mbrekobenum MIN 850481 Ghana NR147647 - - 

G. meredithae UMNFL50 United States 

of America 

MG654103 - - 

G. mexicanum XAL D.Jarvio Mexico MK531823 
  

G. miniatocinctum 337036 Malaysia MN490056 - - 

G. mizoramense  UMN-MZ5 India KY643751 - - 

G. mizoramense  UMN-MZ4 India KY643750 - - 

G. multicornum VN308 India MT772000 - - 

G. multipileum CWN 04670  China KJ143913 - KJ143972 

G. multipileum Dai 9447  China  KJ143914  - KJ143973  

G. multipileum Cui 14373  China  MG279184 - MG367521  

G. multipileum G82 China KX055556 - - 

G. multipileum Dai9521 China JQ781874 - - 

G. multipileum  LQ China MG739453 - - 

G. multipileum TWS31Auf-a Taiwan MN533795 - - 

G. multipileum SSP:4 India KY865255 - - 

G. multipileum VN402 India MT765061 - - 

G. multipileum VN481 India MT765065 - - 

G. multipileum  VN534 India MT765063 - - 

G. multiplicatum  SPC9  Brazil  KU569553  - - 

G. multiplicatum 60119011  Brazil  MG279185  - - 

G. multiplicatum URM 83346  Brazil  JX310823  - - 

G. multiplicatum  VN529 India MT396669 - - 

G. mutabile  CLZhao 982 China MG231527 - - 

G. mutabile  Yuan2289 China JN383977 - - 

G. nasalanense LPDR17060212 Laos MK345442 - - 

G. neojaponicum ASI 7032 Korea JQ520193 - - 

G. oerstedii GO138 China DQ425011 - - 

G. orbiforme Cui 13918  China MG279186 - MG367522 

G. orbiforme Cui 13880  China  MG279187 - MG367523  

G. orbiforme BCC22325 Malaysia KX421867 - - 

G. orbiforme  BCC22324 Malaysia JX997990 - - 

G. orbiforme VN577 India - - - 

G. oregonense JZB2114013 China MH294309 - - 

G. oregonense CBS 265.88 United States 

of America 

JQ781875 - - 

G. parvulum CRGF:719 Cuba MK554782 - - 

G. pfeifferi K(M)120818 England AY884185 - - 

G. philippii Cui 14443  China MG279188 - MG367524 

G. philippii Cui 14444  China  MG279189 - MG367525  

G. philippii LXT.6 Vietnam AF255189 - - 

G. podocarpense QCAM6422 Ecuador MF796661 - - 

G. resinaceum  Rivoire 4150 France KJ143915 - - 

G. resinaceum  CBS 194.76  Netherlands KJ143916  - - 

G. resinaceum  HMAS86599  Britain AY884177 - JF915435  

G. ryvardenii HKAS 58053  Cameroon HM138671 - - 

G. ryvardenii HKAS 58054  Cameroon HM138672  - - 
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G. ryvardenii HKAS 58055  Cameroon HM138670  - - 

G. sandunense GACP 18012501 China NR164049 - - 

G. sessile MUCL38061 United States 

of America  

MK554778 - - 

G. sessiliforme BAFC2580 Brazil AH008108 - - 

G. shandongense Dai 15785  China  MG279190 - MG367526  

G. shandongense Dai 15787  China  MG279191 - MG367527  

G. shandongense Dai 15791  China  MG279192 MG367582 MG367528  

G. sinense Wei 5327  China KF494998 KF495008 MG367529 

G. sinense Cui 13835  China  MG279193  - MG367530  

Ganoderma species BAFC2531 Chile AF255176 - - 

Ganoderma species MUCL27886 India AF255190 - - 

Ganoderma species GPS 047 Iran MK050593 - - 

G. stipitatum  THC 16 Colombia KC884264 - - 

G. subfornicatum BRFM 1024 French 

Guiana 

JX082352 - - 

G. subresinosum MFLU 19-2218 Thailand MN398322 - - 

G. subresinosum HNCM004 China MH537850 - - 

G. subresinosum  VN826  India MT364489 - - 

G. steyaertanum MEL238273 Australia  KP012964 - - 

G. steyaertanum  36-11-58 Indonesia KJ654424 - - 

G. steyaertanum 8-1-115 Indonesia  KJ654419 - - 

G. steyaertanum II-121-1 Indonesia  KJ654427 - - 

G. steyaertanum  6-WN-14(M)-A Indonesia KJ654458 - - 

G. thailandicum HKAS 104641a Thailand MK848682 - - 

G. tornatum URM82776 Brazil JQ514110 - - 

G. tornatum  BAFC1172 Argentina AH008096 - - 

G. tropicum Yuan 3490  China JQ781880 - - 

G. tropicum Dai 16434  China MG279194  - MG367532 

G.tropicum  He 1232  China KF495000  - MG367531  

G. tropicum  VN429 India MT364499 - - 

G. tropicum  VN873 India MT364498 - - 

G. tsugae AFTOL ID 771 United States 

of America 

DQ206985 AY684163 - 

G. tsugae Dai 12751b  United States 

of America 

KJ143919  - KJ143977 

G. tsugae  Cui 14110  China  MG279195  - MG367533  

G. tsugae Cui 14112  China  MG279196 - MG367534  

G. valesiacum CBS 428.84 Korea JQ520218 - - 

G. weberianum  CBS 219.36  Philippines  JQ520219  - - 

G. williamsianum Wei 5032  Thailand KU219994 KU220024  - 

G. williamsianum  Dai 16809  Thailand  MG279183 - MG367535 

G. wiiroense MIN 938704 Ghana NR158480 - - 

G. zonatum FL-02  United States 

of America  

KJ143921 - KJ143979 

G. zonatum FL-03  United States 

of America 

KJ143922  KJ143942  KJ143980  

Trametes trogii  RLG4286sp United States 

of America 

JN164993 - JN164867 
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3.7.3. Pʜʏʟᴏɢᴇɴᴇᴛɪᴄ ᴀɴᴀʟʏsɪs ᴏғ NᴇᴏFᴏᴍɪᴛᴇʟʟᴀ ɢᴜᴀɴɢxɪᴇɴsɪs, Sᴇʙɪᴘᴏʀᴀ ᴀǫᴜᴏsᴀ ᴀɴᴅ 

ʀᴇʟᴀᴛᴇᴅ ᴛᴀxᴀ  

The newly generated sequences and those taken from GenBank (Tᴀʙʟᴇ 4) 

were aligned using MEGA X64 (Kumar et al. 2018). Sequences used in the dataset 

were selected from Miettinen & Rajchenberg (2012), Cui et al. (2019) and Ji et al. 

(2019). The dataset included 74 taxa. Laetiporus sulphureus (Bull.) Murrill was 

selected as the outgroup taxon for the dataset. Maximum Likelihood (ML) analysis 

was conducted with MEGA X64 using Tamura-Nei model (Tamura & Nei 1993). 

Phylogeny test was carried out using boot bootstrap method, based on 1000 

bootstrap replicates. The aligned sequence data matrix was deposited in TreeBase 

(Submission ID: 26538). In the phylogenetic tree, bootstrap support values above 

50% alone are shown (Fɪɢᴜʀᴇ 135). 

 Tᴀʙʟᴇ 4- List of some selected species in the order Polyporales, voucher numbers, 

locality and GenBank accession numbers for ITS sequences used in the study. 

Sequence accessions generated during this study are highlighted in bold. 

Taxa Voucher numbers Locality 
DNA sequence accession 

numbers 

Cereporiopsis subvermispora  Juha Kinnunen 1052 Finland HQ659225 

C. subvermispora Yu-Cheng Dai 3120 

(H) 

China HQ659226 

C. subvermispora  Tuomo Niemela 

5978 (H) 

Poland HQ659227 

Cinereomyces linbaldii FBCC 117 China HQ659223 

Coriolopsis dendriformis Yuan 6316 China KC867409 

C. retropicta Dai 13074 China KX832055 

Daedaleopsis confragosa Cui 6892 China KU892428 

D. purpurea Dai 8060 Japan KU892442 

D. tricolor  Dai 8349 China KU892432 

Datronia mollis  Dai 11456 China JX559253 

Datroniella melanocarpa Cui 10646 China KC415186 

D. scutellata Cui 7265 China JX559263 

D. subtropica Dai 12883 China KC415184 

Dichomitus squalens Cui 9725 China JQ780408 

D. kirkii Yuan 1237 China JQ780406 

Earliella scabrosa Cui 6236 China KC867366 

Echinochaete ruficeps BJFC007373 China KX832052 

E. russiceps BJFC017598 China KX832051 
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Favolus acervatus  Dai 10749b China KX548979 

F. grammocephalus  Cui 10926 China KU189776 

Fomes fomentarius Cui 8020 China JX290073 

Fomitopsis hemitephra NZFS 2774 New 

Zealand 

MN007024 

F. palustris  Dollinger 782 Florida KY264029 

Funalia cystidiata Dai 12093 China KC867394 

F. subgallica  Dai 10814 China KC867382 

Hexagonia glabra Dai 12993 China KX900637 

Lignosus hainanensis Dai 10670  China GU580883 

Megasporia cystidiolophora Cui2688 China JQ780389 

M. ellipsoidea Cui 5222 China JQ314367 

Megasporoporia bannaensis Cui 13967 China MG847212 

M. setulosa Dai 13673 China KX900655 

Megasporoporiella 

pseudocavernulosa 

Yuan 1270 China JQ314360 

Microporus affinis Cui 7714  China JX569739 

M. subaffinis Dai 11712 China KX880616 

Neodatronia gaoligongensis Cui 8055 China JX559269 

N. sinensis Dai 11921 China JX559272 

N. mikawai Dai 12361 China KX548975 

Neofomitella australiensis Cui 16542 Australia MK192438 

N. australiensis Cui 16558 Australia MK192440 

N. fumosipora Dai 10777  China JX569735 

N. fumosipora Cui 16759 Australia MK192433 

N. fumosipora Cui 8816 China JX569734 

N. guanxiensis Cui 14029 China MK192437 

N. guangxiensis Cui 13968 China MK192434 

N. guangxiensis ZGCVN689 India MT365177 

N. polyzonata Dai 10816 China KX900665 

N. polyzonata Dai 10419 China JX569738 

N. polyzonata Dai 10420 China JX569736 

N. rhodophaea TFRI 414 Taiwan EU232216 

Obba rivulosa FBCC 938 Finland HQ659233 

O. rivulosa Otto Miettinen X59 Finland HQ659234 

O. valdiviana FF503 (CIEFAP) Australia HQ659235 

Perenniporia martia Cui 4055 China KX900641 

P. medulla-panis MUCL 43250 Norway FJ411087 

Picipes badius Cui10501 China KC572015 

P. subtropicus Cui 2662 China KU189759 

Polyporus umbellatus Pen 13513 China KU189772 

Pyrofomes demidoffii  MUCL 41034 Russia FJ411105 

Sebipora aquosa  Otto Miettinen 8680 Indonesia HQ659240 

S. aquosa Otto Miettinen 

12032 

Indonesia HQ659241 

S. aquosa Otto Miettinen 8868 Indonesia HQ659242 

S. aquosa  Otto Miettinen 9265 Indonesia HQ659243 

S. aquosa Dai 13592 China KU376422 
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3.7.4. Pʜʏʟᴏɢᴇɴᴇᴛɪᴄ ᴀɴᴀʟʏsɪs ᴏғ Hʏᴍᴇɴᴏᴄʜᴀᴇᴛᴇ ʙᴏᴅᴅɪɴɢɪɪ  

Sequence similarity assessments were conducted using BLAST search in 

NCBI’s GenBank nucleotide database. The newly generated ITS sequence was 

deposited in the GenBank database. The newly generated ITS sequence and those 

downloaded from GenBank (Tᴀʙʟᴇ 5) were aligned using MEGA X (Kumar et al. 

2018). Selection of taxa was based on Nie et al. (2017). A total of 48 taxa were 

aligned. Fomitiporia punctata (P. Karst.) Murrill was selected as the outgroup taxon 

for the dataset. Maximum Likelihood (ML) analysis was conducted using MEGA X 

using Tamura-Nei model (Tamura & Nei 1993). Phylogeny test was carried out 

using boot bootstrap method and the number of bootstrap replicates was set to 1000. 

All sites were given uniform rates and gaps were treated as missing data. The 

aligned sequence data matrix was deposited in TreeBase (Submission ID: 26790). In 

the phylogenetic tree, bootstrap support values above 50% alone are shown (Fɪɢᴜʀᴇ 

136). 

Tᴀʙʟᴇ 5- List of Hymenochaete species, voucher numbers, locality and GenBank 

accession numbers for ITS sequences used in the study. Sequence accessions 

generated during this study are highlighted in bold. 

Taxa Voucher numbers Locality GenBank numbers 

Hymenochaete adusta He207 China JQ279523 

H. anomala He135 China JQ279567 

H. attenuata He15 China JQ279525 

H. boddingii MEH-69996 India MN030341 

H. boddingii MEH-66068 India MN030343 

H. boddingii MEH-66150 India MN030344 

H. boddingii VN869 India MT361095 

S. aquosa  Dai 13268 China KX161648 

S. aquosa  ZGCVN775 India MT649883 

Trametes apiaria Cui 6447 China KC867362 

Trametes cotonea  CBS 352.80 India MH861271 

Trametes elegans Dai 9546 China KC848265 

Trametes gibbosa Cui 7390 China KC848302 

Truncospora fuscopurpureus Cui 10950 China KC456254 

Truncospora macrospora Cui 8106 China JX941573 

Truncospora mollissima Cui 6257 China JX141451 

Yuchengia narymica Dai 7050 China JN048776 

Laetiporus sulphureus Cui 12388 China KR187105 
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H. corrugata He761 China JQ279606 

H. damicornis URM 84261 Brazil KC348466 

H. denticulata He1271 China KF438171 

H. duportii AFTOL-ID 666 United States of America DQ404386 

H. epichlora He525 China JQ279549 

H. floridea  He529 China JQ279598 

H. fuliginosa  He785 China JQ279545 

H. fulva He640 China JQ279565 

H. hydnoides He245 China JQ279590 

H. huangshanensis  He432 China JQ279533 

H. innexa  He446 China JQ279585 

H. intricata  He412 China JQ279608 

H. legeri He 960 China KU975469 

H. longispora  He101 China JQ279536 

H. luteobadia He8 China JQ279569 

H. megaspora  He302 China JQ279553 

H. minuscula  He253 China JQ279546 

H. minor He933 China JQ279555 

H. murina He569 China JQ716406 

H. muroiana He405 China JQ279542 

H. nanospora  He475 China JQ279531 

H. ochromarginata  Cui8197 China JQ279578 

H. quercicola  He 373 China KU975474 

H. rheicolor  Cui8317 China JQ279529 

H. rhododendricola  He389 China JQ279577 

H. rigidula  He343 China JQ279612 

H. rubiginosa  He458 China JQ279580 

H. rufomarginata  He1489 China KU975477 

H. separabilis  He267 China JQ279573 

H. spathulata  He685 China JQ279591 

H. sharmae  KD-2017a-66088 India MK588753 

H. subferruginea  CLZhao 3325 China MK269013 

H. tasmanica  He449 China JQ279582 

H. tropica  He98 China JQ279586 

H. ulmicola  He864 China JQ780065 

H. unicolor  He450 China JQ279552 

H. verruculosa  Dai17052 China MF370594 

H. villosa  He537 China JQ279528 

H. xerantica  CLZhao 8356 China MK404369 

H. yasudai  He273 China JQ279614 

Fomitiporia punctata MUCL 47629 Japan GU461950 

 

4. RESULTS 
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4.1. Taxonomy 

4.1.1. Tᴀxᴏɴᴏᴍɪᴄ ᴋᴇʏs ᴛᴏ ᴛʜᴇ ᴘᴏʟʏᴘᴏʀᴏɪᴅ ғᴜɴɢɪ ᴏғ Kᴇʀᴀʟᴀ 

Key to the orders 

1a.  Basidiocarps not showing xanthochroic reaction in KOH; setae or setal hyphae 

absent ................................................................................................... Polyporales 

1b. Basidiocarps generally showing xanthochroic reaction in KOH; setae or setal 

hyphae present in most species .................................................. Hymenochaetales 

 

Key to the families of Polyporales 

1a. Hyphal system monomitic, rarely pseudodimitic .................................................. 2 

1b. Hyphal system dimitic to trimitic .......................................................................... 3 

2a. Generative hyphae with clamp connections .......................................................... 4      

2b. Generative hyphae without clamp connections ..................................................... 5 

3a. Metuloids or skeleto cystidia present in hymenium or context ............................. 6 

3b. Metuloids or skeleto cystidia absent in hymeniuim or context ............................. 7 

4a. Members causing white rot on wood ..................................................................... 8 

4b. Members causing brown rot on wood ........................................... Dacryobolaceae 

5a. Hymenophore hydnoid to irpicoid ........................................................... Irpicaceae 

5b. Hymenophore smooth to poroid ............................................................................ 9 

6a. Basidiomata pileate to stipitate, hymenium smooth, poroid to lamellate ............ 10 

6b. Basidiomata effused to effused reflexed, never stipitate, hymenium poroid . ......... 

. .......................................................................................................Steccherinaceae  

7a. Hyphal system dimitic, rarely monomitic, but never trimitic; tips of generative 

hyphae spinulose at pore mouths, with encrustation .............................. ................. 

. .........................................................  Incrustoporiaceae (Tyromyces leucomallus) 

7b. Basidiomata dimitic to trimitic, tips of generative hyphae not spinulose at pore 

mouths.................................................................................................................. 11 
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8a. Basidiomata with a waxy appearance when dry, cystidia often present ..................  

  ............................................................................................................. Meruliaceae 

8b. Basidiomata without a waxy appearance when dry, cystidia absent ........... ............  

. ........................................................................ Gelatoporiaceae (Sebipora aquosa) 

9a. Basidiospores globose, subglobose to ovoid, poroid species ................................  .  

. .................................................................................... Meripilaceae (Rigidoporus) 

9b. Basidiospores cylindrical to cylindrical ellipsoid, mostly corticioid species ..........   

. .................................................................................................. Phanerochaetaceae 

10a. Hymenium lamellate .................................................................. Panaceae (Panus) 

10b. Hymenium smooth....................................................................... Podoscyphaceae 

11a. Members causing white rot on wood, annual to perennial, species do not 

develop crust on pileus with age ......................................................... Polyporaceae 

11b. Members causing brown rot on wood, mostly perennial, species usually 

develops crust on pileus with age ................................................. Fomitopsidaceae 

 

Key to the genera of Dacrybolaceae 

1a. Basidiomata solitary, hyphae metachromatic in cresyl blue, basidiospores 1‒2 

µm wide .............................................................................. Postia (P. tephroleuca) 

1b. Basidiomata in imbricate clusters, hyphae non metachromatic in cresyl blue, 

basidiospores 2‒3 µm wide ........................................ Spongiporus (S. floriformis)  

 

Key to the genera of Irpicaceae 

1a. Pileus and hymenophore bright sulphurous yellow, basidiospores broadly 

ellipsoid; 5–6 × 3–4 µm ........................................................ Flavodon (F. flavus) 

1b. Pileus and hymenophore ochraceous brown to brown, basidiospores 

subcylindrical to cylindrical; 5–7 × 2–3 µm ............................... Irpex (I. lacteus) 
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Key to the genera of Steccherinaceae 

1a. Basidiomata resupinate, skeletal hyphae hyaline ................. Butyrea (B. luteoalba) 

1b. Basidiomata pileate, skeletal hyphae fuliginous brown ........................ Nigroporus 

 

Key to the species of Nigroporus 

1a. Pores 10‒11 per mm, basidiospores cylindrical ...................................... N. vinosus 

1b. Pores 7‒8 per mm, basidiospores ellipsoid................................................ N. durus 

 

Key to the genera of Meruliaceae 

1a. Basidiomata pileate, cystidia absent .......................................... Pappia (P. fissilis) 

1b. Basidiomata resupinate to effused reflexed, cystidia often present, encrusted at 

apex .............................................................................................................. Phlebia 

 

Key to the species of Phlebia 

1a. Basidiomata bright yellow when fresh .................................................................. 2 

1b. Basidiomata white when fresh .................................................................... P. unica 

2a. Hymenophore with white mycelia near to the attachment region, cystidia 

smooth, basidiospores 3‒4 µm long ........................................................ P. acerina 

2b. Hymenophore lacking white mycelia, cystidia encrusted, basidiospores 4‒6 µm 

long ................................................................................................... P. ludoviciana 

 

Meripilaceae 

Key to the species of Rigidoporus 

1a. Basidiomata resupinate and widely effused, at some part slightly reflexed ............   

.. ................................................................................................................ R.vinctus 

1b. Basidiomata mostly pileate, sometimes with effused part ...................... R. lineatus 
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Key to the genera of Phanerochaetaceae 

1a. Blue coloured dendrohyphidia present ................................... Terana (T. coerulea) 

1b. Blue coloured dendrohyphidia absent ................................................................... 2 

2a. Subiculum with parallely arranged agglutinated hyphae .... Phlebiopsis (P. crassa) 

2b. Subiculum interwoven, agglutinated hyphae absent………....................... ....... ...3 

3a. Pore surface and pore tubes brownish black, cystidia absent ..................................   

  .......................................................................................... Bjerkandera (B. adusta) 

3b. Pore surface and pore tubes cream to ochraceous, cystidia present ...................... ..  

. ................................................................................... Oxychaete (O. cervinogilva) 

 

Panaceae 

Key to the species of Panus 

1a. Gloeocystidia present ................................................................. Panus bambusinus 

1b. Gloeocystidia absent .............................................................................................. 2 

2a. Basidiomata arising from a pseudosclerotium, pileus surface with radial 

striations .................................................................................................... P. similis 

2b. Basidiomata not arising from a pseudosclerotium, pileus surface without radial 

striations ................................................................................................................. 3 

3a. Pileus surface azonate, skeletocystidia present, with wall thickness 4‒6 µm, 

metuloids absent .............................................................................. P. neostrigosus 

3b. Pileus surface with concentric zonations, skeletocystidia absent, metuloids 

present, with wall thickness of 1‒1.5 µm .............................................................. 4 

4a. Basidiospores 4–6 × 2–3 μm ............................................................ P. hookerianus 

4b. Basidiospores 7–9 × 3–5 μm ................................................................ P. velutinus 

 

Key to the genera of Podoscyphaceae 

1a. Hymenophore smooth ........................................................................... Podoscypha 

1b. Hymenophore poroid to daedaleoid .................................. Abortiporus (A. biennis) 
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Key to species of Podoscypha 

1a. Metuloid cystidia present ....................................................................................... 2 

1b. Metuloid cystidia absent .......................................................................... P. thozetii 

2a. Skeletocystidia present ......................................................................... P. venustula 

2b. Skeletocystidia absent ............................................................................................ 3 

3a. Basidiomata stipitate .............................................................................................. 4 

3b. Basidiomata sessile ................................................................................. P. involuta 

4a. Basidiospores 4‒6 × 2‒3.5 µm ........................................................... P. petaloides 

4b. Basidiospores 2‒3.7 × 1.6‒2 µm ........................................................... P. mellissii 

 

Key to the genera of Polyporaceae 

1a. Hymenium gilled ....................................................................................... Lentinus 

1b. Hymenium poroid to daedaleoid ........................................................................... 2 

2a. Basidiospores double walled with ornamented inner endosporium covered by 

smooth outer exosporium, thick walled, with inter wall pillars ......................... 3 

2b. Basidiospores simple walled, walls thin to thick, without inter wall pillars ......... 4 

3a. Basidiospores oblong to ellipsoid, apex truncate .................................. Ganoderma 

3b. Basidiospores subglobose to globose, apex non truncate ...................................... 5 

4a. Basidiomata laterally to centrally stipitate ............................................................. 6 

4b. Basidiomata resupinate, effused reflexed to pileate .............................................. 7 

5a. Pore surface turning blood red in colour on bruising ..............................................   

. .............................................................................. Sanguinoderma (S. rugosum) 

5b. Pore surface not turning blood red in colour on bruising ........................................   

. ............................................................................. Amauroderma (A. fuscoporia) 

6a. Stipe arising from underground sclerotium ...................... Lignosus (L. rhinocerus) 

6b. Stipe not arising from underground sclerotium ..................................................... 8 

7a. Basidiomata completely resupinate ....................................................... Theleporus 

7b. Basidiomata effused reflexed to pileate ................................................................. 9 
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8a. Setoid elements present on pileus surface, hymenium or dissepiments edges ........  

  ................................................................................... Echinochaete (E. ruficeps) 

8b. Setoid elements absent ......................................................................................... 10 

9a. Basidiospores variably dextrinoid in Melzer’s reagent ....................................... 11 

9b. Basidiospores inamyloid in Melzer’s reagent ...................................................... 12 

10a. Skeletal hyphae always present, dextrinoid in Melzer’s reagent, hymenial 

cystidia present .............................................................................. Microporellus 

10b. Skeletal hyphae present or absent, if present, not dextrinoid in Melzer’s 

reagent, hymenial cystidia absent ..................................................................... 13 

11a. Basidiospores truncate ...................................................................... Perenniporia 

11b. Basidiospores not truncate ............................................ Navisporus (N. floccosus) 

12a. Hymenophore turning black in KOH; pores hexagonal ........................................   

  ..................................................................................... Pseudofavolus (P. tenuis) 

12b. Hymenophore not turning black in KOH; pores round, angular to daedaleoid .....   

  .......................................................................................................................... 14 

13a. Coralloid dichophytic elements present along dissepiments .............. Microporus 

13b. Coralloid dichophytic elements absent along dissepiments .............................. 15 

14a. Pileus and hymenophore orange red to cinnabar red .......................... Pycnoporus 

14b. Pileus and hymenophore white, cream to straw coloured or light to dark brown .   

  .......................................................................................................................... 16 

15a. Pileus surface glabrous, with membraneous and wrinkled cuticle, generative 

hyphae inflated ....................................................................... Bresadolia (B. uda) 

15b. Pileus surface hairy or with scales, without membraneous cuticle, generative 

hyphae not inflated ........................................................................................... 17 

16a. Hymenium tubular to daedaleoid ...................................... Cellulariella (C. acuta) 

16b. Hymenium poroid, or becoming dentate with age ............................................. 18 

17a. Pileus spathulate to dimidiate; surface with small hairs ........................... Favolus  

17b. Pileus circular to semi circular; surface squamulose or glabrous .......... Polyporus 

18a. Reddish or purplish cuticle present on pileus ................... Earliella (E. scabrosa) 
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18b. Reddish or purplish cuticle absent on pileus ..................................................... 19 

19a. Skeletal hyphae subhyaline, ochraceous yellow, yellowish brown to deep 

golden brown ...................................................................................... Coriolopsis 

19b. Skeletal hyphae hyaline .............................................. Pilatotrama (P. ljubarskyi) 

20b. Hyphal system trimitic ....................................................................................... 21 

21a. Pileus surface developing an agglutinated crust with age ................. Neofomitella 

21b. Pileus surface not developing an agglutinated crust with age ........................... 22 

22a. Brown resinous material present in the lumen of skeletal hyphae at pileipellis, 

parietal crystals absent in the context and hymenium ..........................................  

  ................................................................................... Leiotrametes (L. menziesii) 

22b. Brown resinous material absent in the lumen of skeletal hyphae at pileipellis, 

parietal crystals present or absent in the context and hymenium .......... Trametes 

 

Key to the species of Lentinus 

1a. Hymenophore poroid ............................................................................................. 2 

1b. Hymenophore lamellate ......................................................................................... 3 

2a. Pores large, 1‒2 per mm, radially elongated ....................................... L. arcularius  

2b. Pores small, 4‒6 per mm, angular ..................................................... L. tricholoma 

3a. Lamellae dichotomously branched ........................................................................ 4 

3b. Lamellae not dichotomously branched .................................................................. 5 

4a. Metuloid cystidia present .......................................................................... L. badius 

4b. Metuloid cystidia absent ............................................................ L. dicholamellatus 

5a. Pileus surface without erect squamules, basidiospores 5–7.5 × 2–2.5 μm ..............   

. .............................................................................................................. L. sajor-caju 

5a. Pileus surface squamose-squarrose ........................................................................ 6 

6a. Basidiomata pale yellowish brown to greyish, basidiospores 7‒9 × 2‒3 µm ..........   

. .......................................................................................................... L. polychrous 

6b. Basidiomata white, basidiospores subcylindrical, 4.5‒6.5 × 1.5‒3 µm ..................   

. ....................................................................................................... L. squarrosulus 
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Key to the species of Ganoderma  

1a. Pileus surface laccate ............................................................................................. 2 

1b. Pileus surface non laccate ...................................................................................... 3 

2a. Context cream ............................................................................... G. subresinosum 

2b. Context brown, dark brown or umber brown ........................................................ 4 

3a. Basidiospores 6‒9 µm long ............... Species of G. applanatum-australe complex 

3b. Basidiospores 9‒11 µm long ................................................................. G. australe 

4a. Pileal end cells branched, antler shaped ......................................... G. multicornum 

4b. Pileal end cells branched or unbranched, when branched not antler shaped ......... 5 

5a. Pileal end cells regular without lobes and protuberances ...................................... 6 

5b. Pileal end cells irregular with lobes and protuberances ......................................... 7 

6a. Encrustations present on pileus end cells......................................... G. multipileum 

6b. Encrustations absent on pileus end cells ......................................... G. enigmaticum 

7a. Basidiomata substipitate to stipitate, context without melanoid bands ................. 8 

7b. Basidiomata sessile to dimidiate, context with melanoid band .......... G. orbiforme 

8a. Encrustations present on pileus end cells................................ G. keralense sp. nov. 

8b. Encrustations absent on pileus end cells ................................................................ 9 

9a. Pileal end cells almost regularly clavate, with infrequent lobes or branches ..........   

. ............................................................................................................. G. tropicum 

9b. Pileal end cells versiform, with many lobes and protuberances ..............................   

. ..................................................................................................... G. multiplicatum 

Key to the species of Theleporus 

1a. Dendrohyphidia present, basidiospores subglobose to broadly ellipsoid, 3.5–4 × 

2–3 µm ............................................................................................... T. minisporus 

1b. Dendrohyphidia absent, basidiospores cylindrical, 2.5‒4 × 1‒1.5 µm ....................   

  ......................................................................................................... T. venezuelicus 
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Key to the species of Microporellus 

1a. Basidiomata violaceous grey, with alternating greyish brown to brownish black 

concentric zones; encrusted cystidia present ..................... M. violaceocinerascens 

1b. Basidiomata cream to butter yellow, with greyish brown to black concentric 

zones; cystidia absent .......................................................................... M. obovatus 

 

Key to the species of Perenniporia 

1a. Basidiomata usually resupinate to sometimes effused reflexed ... P. medulla-panis 

1b. Basidiomata pileate ................................................................................................ 2 

2a. Basidiospores large, 10‒16 × 5‒8 µm ............................................... P. ochroleuca 

2b. Basidiospores comparatively small, 3‒4.5 × 1.5‒3 µm ....................... P. decurrata 

Key to the species of Microporus 

1a. Basidiomata infundibuliform; basidiospores 5‒7 × 1.5‒2 µm .......... M. xanthopus 

1b. Basidiomata flabelliform; basidiospores 3‒5 × 1.5‒2 µm ........................ M. affinis 

Key to the species of Pycnoporus 

1a. Basidiomata bright orange red, basidiospores 4–5 × 2–2.5 µm......... P. sanguineus 

1b. Basidiomata cinnabar yellow to apricot orange, basidiospores 5–7.5 × 2–3 µm ....  

 .............................................................................................................. P. cinnabarinus 

Key to the species of Favolus 

1a. Basidiocarps white, soft and delicate; basidiospores 7‒11 × 2‒2.5 µm ..................  

  ............................................................................................................ F. tenuiculus 

1b. Basidiocarps ochraceous yellow to orange; basidiospores 6‒8 × 2‒3 µm ............. .  

. ................................................................................................ F. grammocephalus 

Key to the species of Polyporus  

1a. Pileus reddish brown to brownish black; pores 8‒11 per mm ............. P. dictyopus 

1b. Pileus ochraceous yellow, black towards attachment part; pores 4‒6 per mm .......   
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 .. ............................................................................................................ P. leprieurii 

Key to the species of Coriolopsis 

1a. Basidiomata cinnamon brown to dark brown; context with distinct black line 

below tomentum; dendroid hyphae present ........................................ C. caperata 

1b. Basidiomata ochraceous; context without black line below tomentum, dendroid 

hyphae absent ....................................................................................................... 2 

2a.  Skeletal hyphae hyaline ........................................................................... C. telfarii 

2b.  Skeletal hyphae brown ................................................................... C. occidentalis 

Key to the species of Neofomitella 

1a. Basidiomata soft and coriaceous when fresh, pileus surface creamish white ..........   

. ....................................................................................................... N. guangxiensis 

1a. Basidiomata hard and woody when fresh, pileus surface yellowish brown to 

brown ..................................................................................................................... 2 

2a. Basidiospores 2.5‒3 × 1.5‒2 µm, ovoid to broadly ellipsoid ........... N. fumosipora 

2b. Basidiospores 3.5‒5 × 2‒3 µm, ellipsoid ........................................ N. rhodophaea  

Key to the species of Trametes 

1a. Pores hexagonal ....................................................................................... T. apiaria 

1b. Pores round to angular ........................................................................................... 2 

2a. Basidiomata centrally to laterally stipitate or substipitate ..................................... 3 

2b. Basidiomata sessile to dimidiate ............................................................................ 4 

3a. Pores angular to radially elongated ......................................................... T. gibbosa 

3b. Pores round .......................................................................................... T. vernicipes 

4a. Context and pore surface yellowish ...................................................... T. ochracea 

4b. Context and pore surface white to cream .............................................................. 5 

5a. Pileus glabrous ....................................................................................................... 6 

5b. Pileus pubescent to hirsute, villose or tomentose .................................................. 7 

6a. Hymenium daedaleoid .............................................................................. T. flavida 

6b. Hymenium poroid .................................................................................................. 8 
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7a. Pores large, 2‒4 per mm ........................................................................................ 9 

7b. Pores small, 5‒7 per mm ..................................................................................... 10 

8a. Basidiospores ellipsoid, 4.5‒5.5 × 2.5‒3 µm; pores 5‒8 per mm ............ T. varians 

8b. Basidiospores cylindrical to subcylindrical, 3.5‒6 × 2‒2.5 µm, pores 3‒4 per mm  

. ............................................................................................................ T. marianna 

9a. Basidiospores cylindrical, 1.5‒2 µm wide ........................................... T. pubescens 

9b. Basidiospores ovoid-ellipsoid, 2‒4 µm wide .......................................... T. meyenii 

10a. Pileus surface white to cream, basidiospores broadly ellipsoid to ellipsoid ..........   

. ................................................................................................................. T. villosa 

10b. Pileus surface golden yellow to yellow brown, basidiospores cylindrical ............   

  .................................................................................................................. T. hirsuta 

 

Key to the genera of Fomitopsidaceae 

1a. Hymenophore irregular, partly poroid, sinuous, labyrinthine to daedaleoid ......... 2 

1b. Hymenophore regular, poroid ................................................................................ 3 

2a. Context brown ........................................................................................... Daedalea 

2b. Context rose, lilac, pinkish brown .................................. Rhodofomitopsis (R. feei) 

3a. Sclerified generative hyphae present ......................... Pilatoporus (P. ostreiformis) 

3b. Sclerified generative hyphae absent ...................................................................... 4 

4a. Context purplish brown, greyish brown to dark brownRubellofomes (R. cystidiatus) 

4b. Context white, cream, straw coloured to pale brown ............................................ 5 

5a. Basidia with basal clamp connections ................................................... Fomitopsis 

5b. Basidia without basal clamp connections .............................................................. 6 

6a. Skeletal hyphae weakly to strongly metachromatic in cresyl blue, cystidioles 

absent ....................................................................................... Antrodia (A. albida) 

6b. Skeletal hyphae non metachromatic in cresyl blue, cystidioles often present, with 

apical encrustation ........................................................... Neoantrodia (N. serialis) 
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Key to the species of Daedalea  

1a. Pileus with distinct crust, surface glabrous ................................ Daedalea dochmia 

2a. Pileus without crust, surface hispid to hirsute ............................. Daedalea radiata 

Key to the species of Fomitopsis 

1a. Pores 2‒4 per mm, hyphal system trimitic ............................................. F. palustris 

1b. Pores 7‒10 per mm, hyphal system dimitic ........................................ F. caribensis 

 

Key to the families of Hymenochaetales 

1a.  Basidiocarps turning black in KOH; setae present in many species; cystidia 

absent ....................................................................................... Hymenochaetaceae 

1b.  Basidiocarps not turning black in KOH; setae absent; cystidia present or absent .  

  .............................................................................................................................. 2 

2a.  Basidiocarps growing on ground, basidiospores thin walled ..............................  ..  

. ...................................................................... Rickenellaceae (Cotylidia pannosa) 

2b. Basidiocarps growing on wood, basidiospores thin to thick walled .................... 16 

3a. Species with trametoid habit, generative hyphae without clamp connections .........   

. ...................................................................................... Oxyporaceae (O. ravidus) 

3b. Species effused reflexed, not trametoid, generative hyphae with clamp 

connections .................................................................................... Schizoporaceae  

 

Key to the genera of Hymenochaetaceae 

1a. Hymenium smooth ................................................................................................. 2 

1b. Hymenium poroid .................................................................................................. 3 

2a. Hymenial setae encrusted .............................................. Hydnoporia (H. tabacina) 

2b. Hymenial setae not encrusted .......................................................... Hymenochaete 

3a. Hyphal system monomitic ..................................................................................... 4 

3b. Hyphal system dimitic ........................................................................................... 5 
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4a. Basidiocarps centrally stipitate, growing mostly on soil ........................... Coltricia 

4b. Basidiocarps pileate to effused reflexed, growing on live trees or dead wood ..... 6  

5a. Pileus covered with crust, basidiospores fairly thick walled, setae present or  

       absent, when present, arising from subhymenium ................................................ 7 

5b. Pileus not covered with crust, basidiospores thin walled, setae present, arising  

      from tramal hyphae .................................................. Fuscoporia (F. rhabarbarina) 

6a. Setae and setal hyphae absent, context with a distinct black line, occur mostly on  

      live trees. ............................................................................................... Phylloporia 

6b. Setae or setal hyphae present, context without distinct black line, occur on both  

      live trees and dead woods ...................................................................................... 8 

7a. Hymenial setae absent .......................................................... Fulvifomes (F. cesatii) 

7b. Hymenial setae present .......................................................................................... 9 

8a. Basidiomata always pileate; context possesses distinct black zone; basidiospores  

      less than 4 µm long ........................................................ Cyclomyces (C. setiporus) 

8b. Basidiomata resupinate to pileate; context without black zones; basidiospores up  

      to 12 µm long ............................................................................................. Inonotus  

9a. Hymenial setae 5‒8 µm wide, basidiospores subglobose to ellipsoid, hyaline to  

      yellowish brown ........................................................................................ Phellinus 

9b. Hymenial setae 4‒5 µm wide, basidiospores globose, yellowish to light brown ....  

 ......................................................................................... Tropicoporus (T. dependens) 

Key to the species of Hymenochaete 

1a. Basidiomata stipitate; hymenial setae 30–72 long...............................H. boddingii 

1b. Basidiomata effused reflexed; hymenial setae 20–56 long.......H. ochromarginata 

Key to the species of Coltricia 

1a. Pileus 15‒45 mm diameter, up to 3 mm thick, velutinate, shiny, basidiospores 

5‒8 × 4‒5 µm ................................................................................. C. cinnamomea) 

1b. Pileus 40‒70 mm diameter, up to 1 cm thick, weakly pubescent, not shiny, 

basidiospores 5‒6 × 3‒4 µm ................................................................ C. pyrophila 

Key to the species of Phylloporia 

1a. Basidiocarps solitary ........................................................................... P. weberiana 
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1b. Basidiocarps usually in imbricate clusters ............................................................. 2 

2a. Basidiomata perennial; many pilei get fused to form compound fruit bodies .........   

. ............................................................................................................. P. pectinata 

2b. Basidiomata annual; pilei not fused to form compound fruit bodies ..................... 3 

3a. Pileus often flabelliform, attached with a discoid base, basidiospores 3‒4.5 × 

2‒2.5 µm, ellipsoid to ovoid .............................................................. P. gabonensis  

3b. Pileus mostly semicircular, laterally attached with a distinct region, but not with 

discoid base, basidiospores 2.5‒3 × 2‒2.5 µm, subglobose .................. P. chrysites  

Key to the species of Inonotus  

1a. Species with setal hyphae ...................................................................................... 2 

1b. Species without setal hyphae ................................................................................. 3 

2a. Basidiomata perennial, large and robust ......................................... I. pachyphloeus 

2b. Basidiomata annual, medium sized .................................................. I. patouillardii 

3a. Basidiospores yellowish brown ............................................................................. 4  

3b. Basidiospores hyaline ........................................................................... I. tabacinus  

4a. Pileus surface glabrous .................................................................. I. luteoumbrinus 

4b. Pileus surface with tuft of fasciculate hairs ....................................... I. subhispidus 

Key to the species of Phellinus 

1a. Basidiomata resupinate to effused reflexed ........................................................... 2 

1b. Basidiomata pileate ................................................................................................ 3 

2a. Hymenial setae present ....................................................... P. ferrugineo-velutinus 

2b. Hymenial setae absent ........................................................................................... 4 

3a. Pileus covered with distinct crust .......................................................................... 5 

3b. Pileus without crust................................................................................................ 6 

4a. Basidiospores 5‒6.5 × 4‒5 µm, weakly dextrinoid ................................. P. allardii 

4b. Basidiospores 3‒4 × 2.5‒3 µm, inamyloid......................................P. caryophylli 

5a. Pores small, 7‒11 per mm...............................................................................7 

5b. Pores comparatively large, 4‒6 per mm ................................................. P. rimosus 
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6a. Hymenial setae present .............................................................................. P. gilvus 

6b. Hymenial setae absent .......................................................................... P. fastuosus 

7a. Setal hyphae present ............................................................................. P. hoehnelii 

8a. Setal hyphae absent ......................................................................... P. nilgheriensis 

 

Key to the genera of Schizoporaceae 

1a. Generative hyphae possesses clamp connections; basidiospores thin walled .........  

 . ....................................................................................... Schizopora (S. paradoxa) 

1b. Generative hyphae lacking clamp connections; basidiospores thick walled ...........  

 . .................................................................................. Leucophellinus (L. hobsonii) 

Family- Insertae sedis 

Key to the species of Trichaptum  

1a. Basidiospores cylindrical to weakly allantoid ......................................... T. biforme 

1b. Basidiospores ellipsoid to broadly ellipsoid .................................... T. byssogenum 

4.2. Tᴀxᴏɴᴏᴍɪᴄ ᴅᴇsᴄʀɪᴘᴛɪᴏɴs  

Postia Fr. 

Basidiomata annual, mostly soft to corky, pileate. Hymenophore poroid, 

pores angular to oblique. Hyphal system monomitic to dimitic, generative hyphae 

hyaline, metachromatic or non metachromatic in cresyl blue, thin to thick walled, 

with clamp connections. Basidia clavate, 4 sterigmate. Basidiospores ellipsoid or 

allantoid to cylindrical, inamyloid to weakly amyloid in Melzer’s reagent. Genus 

produces brown rot on wood. 

Postia tephroleuca (Fr.) Jülich, Persoonia 11 (4): 424 (1982) 

Basionym: Polyporus tephroleucus Fr., Syst. mycol. (Lundae) 1: 360 (1821) 
Synonyms: 

Boletus tephroleucus (Fr.) Spreng., Syst. veg., Edn 16 4 (1): 278 (1827) 

Polyporus elatinus Berk., Hooker's J. Bot. Kew Gard. Misc. 6: 140 (1854) 

Bjerkandera tephroleuca (Fr.) P. Karst., Bidr. Känn. Finl. Nat. Folk 37: 35 (1882) 
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Leptoporus tephroleucus (Fr.) Quél., Enchir. fung. (Paris): 176 (1886) 

Bjerkandera melina P. Karst., Meddn Soc. Fauna Flora fenn. 14: 80 (1887) 

Polyporus tokyoensis Lloyd [as 'tokyvensis'], Mycol. Writ. 4 (Syn. Apus): 302 (1915) 

Polyporus tephroleucus var. scruposus Lloyd, Mycol. Writ. 6 (Letter 61): 885 (1919) 

Polyporus linearisporus Velen., České Houby 4-5: 654 (1922) 

Piptoporus elatinus (Berk.) Teng, Chung-kuo Ti Chen-chun, [Fungi of China]: 762 (1963) 

Tyromyces elatinus (Berk.) S. Ahmad, Basidiomyc. W. Pakist.: 97 (1972) 

Spongiporus tephroleucus (Fr.) A. David, Bull. mens. Soc. linn. Lyon 49 (1): 37 (1980) 

Oligoporus tephroleucus (Fr.) Gilb. & Ryvarden, Mycotaxon 22 (2): 365 (1985) 

      

Fɪɢᴜʀᴇ 2 

Basidiomata annual, small sized, soft when fresh, light in weight, slightly 

hard and brittle on drying, pileate. Pileus 25‒35 mm long, 45‒80 mm thick, sessile, 

weakly convex, semicircular to circular, zonations absent, fibrillar hairs present, 

mainly towards the attachment porion, surface dull white when fresh, pale brown to 

grayish brown on bruising. Hymenophore poroid. Pores 3‒5 per mm, angular, 

mostly oblique, lacerate, surface dull white, pore tube 4‒5 mm long, non stratified, 

grayish white. Context 1‒2 mm thick, white, homogenous. Odour not distinctive. 

Spore print not observed.   

Basidiospores 4–5 × 1–2 µm, Q=2.3–5.3, Qm=3.4, allantoid, hyaline, 

guttulate, usually with two large guttules at either ends, thin walled, smooth, 

inamyloid in Melzer’s reagent. Basidia 10–14 × 4–5 µm, clavate, 4 sterigmate, with 

basal clamp connections. Cystidia absent. Hymenial trama interwoven and 

monomitic. Generative hyphae 2–4 µm wide, hyaline, branched, thin to mostly thick 

walled (1–2 µm),  nodose-septate at some regions, with frequent clamp connections, 

weakly metachromatic in cresyl blue. Skeletal hyphae and skeleto ligative hyphae 

not observed. Pileal trama interwoven and monomitic. Generative hyphae 2–5 µm 

wide, hyaline, branched, thin to mostly thick walled (1–2 µm), weakly 

metachromatic in cresyl blue. Skeletal hyphae and skeleto ligative hyphae not 

observed. Pileipellis loosely interwoven and agglutinated made of thin walled, 

hyaline hyphae which are 2–4 µm wide.  

Specimen examined: India. Kerala State: Idukki district, Munnar, on dead branch 

(unidentified), 26 October 2015, Vinjusha N., ZGCVN252, ZGCVN253; Wayanad 
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district, Chembra Peak, on fallen tree log (Cinnamomum verum), 16 November 

2018, Vinjusha N., ZGCVN756. 

Comments: Postia is a genus closely related to Oligoporus and Tyromyces. The 

metachromatic reaction of hyphae in cresyl blue separate it from Oligoporus and 

Tyromyces (Pildain & Rajchenberg 2013). Generative hyphae of present collections 

are weakly metachromatic.  

As per the description given by Núñez & Ryvarden (2001), P. tephroleuca 

(treated as Oligoporus tephroleucus (Fr.) Gilb. & Ryvarden) produce annual, sessile 

or effused reflexed fruit bodies with lacerate to finely lacerate, angular pores. The 

present specimen also produces annual, sessile fruit bodies, and the pores appear 

lacerate in most regions. According to Núñez & Ryvarden (2001), hyphal system of 

P. tephroleuca is monomitic, with thin to moderately thick walled generative hyphae 

having abundant nodose septa. Some thin walled hyphae of the species are brightly 

stained in phloxine. Present collections also have monomitic hyphal system with 

nodose septate generative hyphae and as in the description, some hyphae were 

brightly stained in phloxine. Thus all these features correctly place the species 

within the available descriptions of P. tephroleuca. The specimen shows some 

similarities with Tyromyces chioneus. According to Ryvarden & Johansen (1980), T. 

chioneus possess a dimitic hyphal system with unbranched skeletal hyphae. 

However, in the present specimen, hyphal system is monomitic.  

Postia tephroleuca has occurrence in Asia and Europe (Ryvarden & 

Gilbertson 1994; Núñez & Ryvarden 2001). This species has not been reported from 

Kerala so far. 

Spongiporus Murrill 

Basidiomata annual, mostly imbricate, coriaceous to hard, effused reflexed to 

pileate. Pileus sessile to dimidiate, semicircular or flabellifom, zonations present or 

absent, cream, tan, ochraceous to brown. Hymenophore poroid. Context white, 

cream to light brown. Hyphal system monomitic, generative hyphae hyaline, thin to 

thick walled, with clamp connections. Cystidia absent. Basidiospores cylindrical to 
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allantoid, hyaline, smooth, thin walled, inamyloid or rarely amyloid in Melzer’s 

reagent. Members cause brown rot on wood.  

Spongiporus floriformis (Quél.) Zmitr., Folia Cryptogamica Petropolitana (Sankt-

Peterburg) 6: 90 (2018) 

Basionym: Polyporus floriformis Quél., in Bresadola, Fung. trident. 1 (1): 61 (1884) 

Synonyms: 

Bjerkandera subsericella P. Karst., Meddn Soc. Fauna Flora fenn. 11: 136 (1884) 

Polyporus subsericellus (P. Karst.) Sacc., Syll. fung. (Abellini) 6: 122 (1888) 

Coriolus floriformis (Quél.) Quél., Fl. mycol. France (Paris): 390 (1888) 

Tyromyces cinchonensis Murrill, Mycologia 2 (4): 192 (1910) 

Polyporus cinchonensis (Murrill) Sacc. & Trotter, Syll. fung. (Abellini) 21: 281 (1912) 

Polystictus floriformis (Quél.) Bigeard & H. Guill., Fl. Champ. Supér. France (Chalon-sur-Saône) 2: 

369 (1913) 

Cladomeris floriformis (Quél.) Lázaro Ibiza, Revta R. Acad. Cienc. exact. fis. nat. Madr. 14 (12): 862 

(1916) 

Polyporus tabulosus Velen., České Houby 4-5: 650 (1922) 

Leptoporus albellus subsp. floriformis (Quél.) Bourdot & Galzin, Bull. trimest. Soc. mycol. Fr. 41 

(1): 127 (1925) 

Agaricus floriformis (Quél.) E.H.L. Krause, Basidiomycetum Rostochiensium, Suppl. 5: 164 (1933) 

Leptoporus floriformis f. subterranea Pilát, in Kavina & Pilát, Atlas Champ. l'Europe, III, 

Polyporaceae (Praha) 1: 209 (1938) 

Tyromyces floriformis (Quél.) Bondartsev & Singer, Annls mycol. 39 (1): 52 (1941) 

Tyromyces zonatulus (Lloyd) Imazeki, Mycol. Fl. Japan, Basidiomycetes 2 (4): 280 (1955) 

Postia floriformis (Quél.) Jülich, Persoonia 11 (4): 423 (1982) 

Oligoporus floriformis (Quél.) Gilb. & Ryvarden, Mycotaxon 22 (2): 365 (1985) 

                 

Fɪɢᴜʀᴇ 3 

Basidiomata annual, small to medium, found in clusters, slightly coriaceous 

and spongy when fresh, becoming hard on drying, pileate. Pileus 15–30 mm long, 

3–6 mm thick, laterally attached with a distinct region of attachment, few fruit 

bodies sessile, applanate, semicircular to flabelliform, incurved on drying, many 

fruit bodies fused at the attachment part, glabrous, minutely pubescent at some 

region, creamish white with pale brown zones when fresh, more brownish when 

mature, surface appear as concentrically zoned due to the colour patterns, margin 

even to slightly wavy. Hymenophore poroid, pores minute, 6–8 per mm, absent 

near margin, angular to irregular, creamish white, pale brown on bruising, pore tubes 

2–3 mm long, non stratified, white when fresh, cream on bruising. Context 1–2 mm 

thick, white, homogenous. Odour not distinctive. Spore print not observed.   
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Basidiospores 3–4 × 2–2.5 µm, Q=1.5–1.6, Qm=1.83, ellipsoid to broadly 

ellipsoid, hyaline, guttulate, usually with one or two large guttules, thin walled, 

smooth, inamyloid in Melzer’s reagent. Basidia 12–30 × 4–5 µm, clavate, four 

sterigmate, with basal clamp connections. Cystidia and other sterile structures 

absent. Hymenial trama loosly intertwined and monomitic. Generative hyphae 2–4 

µm wide, hyaline, branched, thin to mostly thick walled (1–2 µm), with frequent 

clamp connections. Skeletal hyphae and skeleto ligative hyphae not observed. Pileal 

trama interwoven and monomitic. Generative hyphae 2–5 µm wide, hyaline, 

branched, thin to mostly thick walled (1–2 µm), with clamp connections. Skeletal 

hyphae and skeleto ligative hyphae not observed. Pileipellis an irregular cutis with 

scattered short erect agglutinated hyphal patches that are hyaline, up to 20 µm long, 

each hyphae 2‒5 µm wide, hyaline, thin to thick walled .  

Specimen examined: India. Kerala State: Kottayam district, Vagamon, Pine valley, 

on rotten wood of Pinus species, 25 October 15, Vinjusha N, ZGCVN258. 

Comments: Present specimen shows some resemblances with Postia tephroleuca 

(Fr.) Jülich in morphology. Fruit bodies of P. tephroleuca are always sessile or 

effused reflexed (Núñez & Ryvarden 2001). However, fruit bodies of present 

collection have a distinct point of attachment. Moreover, basidiospores of P. 

tephroleuca are longer and narrower (4.5‒6 × 1‒1.5 µm) than that of our collection 

(3–4 × 2‒2.5 µm). According to the description from the isotype (Lowe 1975), S. 

floriformis produces conchate to often spathulate pileus with a central stem like 

point of attachment. Ryvarden & Melo (2014) describes the species as petal like, 

sessile or effused reflexed. According to Lowe (1975), trama of the fruit body 

contains some gloeopherous hyphae, however such hyphae were not observed in the 

present collection.   

The species has distribution in Asia, Northern to Southern Europe, 

circumpolar in the boreal conifer zone. So far, there are no reports of this species 

from India. 
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Flavodon Ryvarden 

Basidiomata annual, often foung in clusters, effused reflexed to pileate. 

Pileus sessile, semicircular, concentrically zonate, adpressed tomentose, yellowish to 

ochraceous-grey, brown in KOH. Hymenophore poroid to hydnoid or irpicoid, pores 

mostly angular, surface bright sulphurous yellow, pore tube concolorous with pore 

surface. Context cream, homogenous. Hyphal system dimitic, generative hyphae 

hyaline, thin walled, without clamp connections. Skeletal hyphae hyaline to 

yellowish, thick walled. Cystidia present, arising from ends of skeletal hyphae, 

narrowly to broadly cylindrical, hyaline to pale coloured, thick walled, encrusted at 

the tip. Basidia narrowly clavate, 2‒4 sterigmate. Basidiospores broadly ellipsoid, 

hyaline, smooth, inamyloid in Melzer’s reagent. The genus cause white rot on wood. 

Flavodon flavus (Klotzsch) Ryvarden, Norw. Jl Bot. 20 (1): 3 (1973) 

Basionym: Irpex flavus Klotzsch, Linnaea 8 (4): 488 (1833) 

Synonyms: 

Xylodon flavus (Klotzsch) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 541 (1898) 

Polyporus crenatoporus Rostr., Bot. Tidsskr. 24: 360 (1902) 

Coriolopsis melleoflava Murrill, Bull. Torrey bot. Club 35: 393 (1908) 

Polystictus melleoflavus (Murrill) Sacc. & Trotter, Syll. fung. (Abellini) 21: 324 (1912) 

Daedalea rhodesica Van der Byl, S. Afr. J. Sci. 22: 167 (1925) 

Hirschioporus flavus (Klotzsch) Teng, Chung-kuo Ti Chen-chun, [Fungi of China]: 761 (1963) 

 

Fɪɢᴜʀᴇ 4 

Basidiomata annual, medium sized coriaceous, becoming harder on drying, 

light in weight, initially appressed on the substratum, then turning effused reflexed, 

to distintly pileate. Pileus 15‒35 mm wide, 3‒7 mm thick, sessile, applanate, 

semicircular, greyish brown near the attachment region, greyish to sulphur yellow 

towards the margin, brown in KOH, with sulcate concentric rings, velvety to touch, 

velutinous, highly tomentose at the region of attachment and near sulcations, 

decreases towards margin, margin even, thick, with small irregular yellowish 

outgrowths. Hymenophore poroid to irpicoid. Pores when present large, initially 

0.3‒1 mm wide, later becoming irpicoid, less toothed towards margin, surface 

sulphur yellow, yellow colour fades and turns brownish on drying, dark brown in 

KOH, pore tubes 1‒3 mm long, concolourous with pore surface, homogenous. 
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Context 2‒6 mm, cream to light brown, turning darker on bruising. Odour not 

distinctive. Spore print not observed.   

Basidiospores 5–6 × 3–4 µm, Q=1.5–1.6, Qm=1.2, ellipsoid, smooth, thin 

walled, with guttulate contents, inamyloid in Melzer’s reagent. Basidia 25–35 × 4‒5 

µm, narrowly clavate, 2–4 sterigmate. Cystidia present in the hymenophore, 20‒70 

× 4‒6 µm, elongated, cylindical to flexuous, hyaline, encrusted at the tip, thick 

walled (1‒1.5 µm). Hymenial trama highly interwoven. Generative hyphae 2‒4 

µm, hyaline, smooth, thin to slightly thick walled (up to 1 µm), highly branched, 

without clamp connections. Skeletal hyphae 2‒5 µm wide, mostly light sulphur 

yellow, some hyaline, thick walled (1 µm), branched, septations not observed. 

Skeleto ligative hyphae not observed. Pileal trama interwoven. Generative hyphae 

2‒4 µm, hyaline, thin to slightly thick walled, highly branched, without clamp 

connections. Skeletal hyphae 2‒5 µm wide, sulphur yellow to hyaline, thick walled 

(1 µm), branched, septations not observed. Skeleto ligative hyphae not observed. 

Pileipellis composed of hyphae that are interwoven at the base and aggregating to 

short erect trichodermial patches with obtuse apex, hyphae 2‒4 µm wide, hyaline to 

yellow, slightly thick walled (up to 1 µm).  

Specimens examined: India. Kerala State: Kozhikode district, Eranjipalam, on dead 

wood stump (unidentified), 20 July 2015, Vinjusha N., ZGCVN61; Chelapram, 15 

September 2015, on Erythrina variegata, Vinjusha N., ZGCVN184; Pokkunnu, 

ZGC campus, on dead branches of Ficus religiosa, 27 september 2019, Vinjusha N., 

ZGCVN907; Palakkad district, Pattambi, on dead branch of Anacardium 

occidentale, 01 October 2018, Vinjusha N., ZGCVN730.  

Comments: Morphological characters of the present collection properly match with 

the descriptions of Flavodon flavus such as Ryvarden & Johansen (1980), Ryvarden 

& Gilbertson (1993) and Núñez & Ryvarden (2001). The bright sulphur yellow 

coloured hymenium is a peculiar character of this species. The specimen resembles 

Irpex lacteus (Fr.) Fr., in having irpicoid hymenium, and encrusted cystidia. 

However, hymenial surface of Irpex lacteus is white cream or tan, and never 

yellowish (Ryvarden & Gilbertson 1993; Bernicchia & Gorjón 2010). Moreover, I. 
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lacteus produces oblong to cylindrical basidiospores (Ryvarden & Gilbertson 1993), 

whereas, present collection produces ellipsoid basidiospores. The dried collections 

of the specimen also show similarity with Oxychaete cervinogilva (Jungh.) 

Miettinen. However, the latter species produces monomitic hyphal system. 

Flavodon flavus has a distribution in Australia, tropical Africa, India, 

Philippines, New Zealand and Pakistan (Leelavathy & Ganesh 2000). From Kerala, 

this species has been documented by Sankaran & Florence (1995), Florence & 

Yesodharan (1997, 2000), Leelavathy & Ganesh (2000) and Mohanan (2011).  

Irpex Fr. 

Basidiomata annual, coriaceous to hard, resupinate, effused-reflexed to 

pileate. Pileus when present, sessile, semicircular to flabelliform, applanate, 

concentrically zonate, tomentose to hirsute, ochre to light brown. Hymenophore 

poroid to hydnoid, mostly irpicoid, surface light coloured. Hyphal system dimitic, 

generative hyphae hyaline, thin to slightly thick walled, without clamp connections. 

Skeletal hyphae hyaline, thick walled. Cystidia present, clavate to cylindrical, 

hyaline, thick walled, smooth to encrusted. Basidiospores cylindrical, hyaline, thin 

walled, inamyloid in Melzer’s reagent. Members cause white rot on wood. 

Irpex lacteus (Fr.) Fr., Elench. fung. (Greifswald) 1: 142 (1828) 

Basionym: Sistotrema lacteum Fr., Observ. mycol. (Havniae) 2: 266 (1818) 

Synonyms: 

Boletus cinerascens Schwein., Schr. naturf. Ges. Leipzig 1: 99 [73 of repr.] (1822) 

Hydnum lacteum (Fr.) Fr., Syst. mycol. (Lundae) 2 (2): 412 (1823) 

Irpex cinerascens (Schwein.) Schwein., Trans. Am. phil. Soc., New Series 4 (2): 164 (1832) 

Irpex hirsutus Kalchbr., Értek. termész. Köréb. Magy. tudom. Akad. 8: 17 (1878) 

Irpex bresadolae Schulzer, Hedwigia 24 (4): 146 (1885) 

Polystictus cinerascens (Schwein.) Cooke, Grevillea 14 (no. 71): 86 (1886)  

Poria cincinnati Berk. ex Cooke, Grevillea 15 (no. 73): 27 (1886) 

Polystictus bresadolae (Schulzer) Sacc., Syll. fung. (Abellini) 6: 257 (1888) 

Daedalea diabolica Speg., Boln Acad. nac. Cienc. Córdoba 11 (4): 441 (1889) 

Xylodon hirsutus (Kalchbr.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 541 (1898) 

Xylodon lacteus (Fr.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 541 (1898) 

Xylodon bresadolae (Schulzer) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 541 (1898) 

Coriolus lacteus (Fr.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 94 (1900) 

Irpiciporus lacteus (Fr.) Murrill, N. Amer. Fl. (New York) 9 (1): 15 (1907) 

Irpex diabolicus (Speg.) Bres., in Spegazzini, Boln Acad. nac. Cienc. Córdoba 23 (3-4): 428 (1918) 

Trametes lactea (Fr.) Pilát, Atlas Champ. l'Europe, III, Polyporaceae (Praha) 1: 322 (1940) 

Steccherinum lacteum (Fr.) Krieglst., Beitr. Kenntn. Pilze Mitteleur. 12: 45 (1999) 

 

     Fɪɢᴜʀᴇ 5 
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Basidiomata annual, medium sized, coriaceous when fresh, hard on drying, 

most part appressed on the substratum, forming small to large patches up to 110 mm 

long and 2‒4 mm thick, but edges of the fruit body slightly extending outwards as 

flaps from the region of attachment forming small pilei. Pileus sessile, semicircular, 

concentrically zontate, applanate, adpressed velutinous to villose, lesser towards 

margin, ochraceous to brown, margin sharp, even to slightly wavy, incurved on 

drying. Hymenophore irpicoid, less toothed towards margin, where it is replaced by 

minute hairs, light yellowish brown to brown, margin paler. Context light yellow, 

thin, up to 1 mm, homogenous. Odour not distinctive. Spore prints not observed.  

Basidiospores 5–7 × 2–3 µm, Q=2–3, Qm=2.5, cylindrical to subcylindrical, 

hyaline, smooth, thin walled, with guttulate contents, inamyloid in Melzer’s reagent. 

Basidia 25–30 × 4–5 µm, narrowly clavate, 2–4 sterigmate. Cystidia 28‒84 × 4‒6 

µm, elongtaed, cylindical to flexuous, hyaline, thick walled (1‒1.5 µm), encrusted at 

the tip. Hymenial trama highly interwoven and dimitic. Generative hyphae 2‒4 

µm, hyaline, smooth, thin to thick walled (up to 1 µm), highly branched, without 

clamp connections. Skeletal hyphae 2‒5 µm wide, hyaline, smooth, thick walled 

(1µm), branched. Skeleto ligative hyphae not observed. Pileal trama interwoven. 

Generative hyphae 2‒4 µm, hyaline, smooth, thin to thick walled (up to 1 µm), 

highly branched, without clamp connections. Skeletal hyphae 2‒5 µm wide, hyaline, 

smooth, thick walled (1µm), branched. Skeleto ligative hyphae not observed. 

Pileipellis composed of hyphae that are interwoven at the base and aggregating to 

short trichodermal patches, each hyphae 2‒5 µm wide, slightly thick to thick walled, 

with obtuse apex.  

Specimen examined: India. Kerala State: Kozhikode district, location unknown, on 

dead branch, collecter and collection date unknown, ZGCVN2; Pokkunnu, on dead 

branch of Polyalthia longifolia, 06 April 2015, Arun Kumar T. K., ZGCVN319; 

Kannur district, Aralam, on dead branch (unidentified), 09 January 2016, Vijisha P., 

ZGCVN293; Neeliyarkottam, on dead branch  (unidentified), Vinjusha N., 15 July 

2016, ZGCVN365; Malappuram district, Nilambur, KRFI campus, on dead branch 

(unidentified), 17 November 2016, Vinjusha N., ZGCVN478. 



 249 

Comments: Morphology of the present collections agrees well with the descriptions 

of I. lacteus by Ryvarden & Gilbertson (1993), Núñez & Ryvarden (2001), and 

Bernicchia & Gorjón (2010). The collections show resemblance with species of 

Steccherinum Gray by having irpicoid to hydnoid hymenium and encrusted cystidia. 

However, species of Steccherinum are separated from the present collection in 

having clamp connections on hyphae (according to the description by Maas 

Geesteranus 1974). 

The species has a cosmopolitan distribution, and occurs on dead woods of 

different hardwood genera (Ryvarden & Gilbertson 1993). Irpex lacteus has been 

reported from Kerala by Leelavathy & Ganesh (2000) and Mohanan (2011). 

Butyrea Miettinen 

Basidiocarps annual, resupinate, adpressed on the substratum, cream to pale 

orange, pileus and context not distinct. Hymenophore poroid, pores angular, pore 

surface creamish white to pinkisk cream. Hyphal system dimitic, generative hyphae 

hyaline, thin walled, with clamp connections. Skeletal hyphae hyaline, thick walled. 

Cystidia present, clavate to ventricose, hyaline, thick walled, encrusted, 

encrustations easily dissolved in KOH. Gloeocystidia present, of various shapes like 

narrowly clavate, flexuose, cylindrical elongated, narrowly utriform to catenulate 

like, hyaline, smooth, thin walled. Basidia broadly clavate to clavate, 4 sterigmate. 

Basidiospores cylindrical, hyaline, smooth, thin walled, inamyloid in Melzer’s 

reagent. Genus causes white rot on wood.  

Butyrea luteoalba (P. Karst.) Miettinen, in Miettinen & Ryvarden, Ann. bot. fenn. 

53 (3-4): 161 (2016) 

Basionym: Physisporus luteoalbus P. Karst., Revue mycol., Toulouse 9 (no. 33): 10 (1887) 

Synonyms: 

Poria luteoalba (P. Karst.) Sacc., Syll. fung. (Abellini) 6: 299 (1888) 

Poria calcea f. luteoalba (P. Karst.) Bourdot & Galzin, Bull. trimest. Soc. mycol. Fr. 41 (2): 233 

(1925) 

Chaetoporellus luteoalbus (P. Karst.) Bondartsev [as 'luteo-albus'], Trut. Grib Evrop. Chasti SSSR 

Kavkaza [Bracket Fungi Europ. U.S.S.R. Caucasus] (Moscow-Leningrad): 37 (1953) 

Chaetoporus luteoalbus (P. Karst.) M.P. Christ., Dansk bot. Ark. 19 (no. 2): 353 (1960) 

Junghuhnia luteoalba (P. Karst.) Ryvarden, Persoonia 7 (1): 18 (1972) 

Steccherinum luteoalbum (P. Karst.) Vesterh., in Knudsen & Hansen, Nordic Jl Bot. 16 (2): 216 

(1996) 

Irpex luteoalbus (P. Karst.) Kotir. & Saaren., Polish Bot. J. 47 (2): 105 (2002) 

Fɪɢᴜʀᴇ 6 
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Basidiomata annual, resupinate, initially as small irregular patches on the 

host, getting coalesced and becoming larger basidiomata, up to 120 mm long, 2 mm 

thick, margin irregular. Hymenophore poroid. Pores 7‒9 per mm, angular, 

irregular, not prominent along the margin, surface creamish white when fresh, later 

turning very pale pinkish cream, drying to light brown. Context indistinct. Odour 

not distinctive. Spore print not observed.   

Basidiospores 4–5 × 1.5‒2 μm, Q=2.5‒2.6, Qm=2.55, cylindrical, hyaline, 

smooth, thin walled, inamyloid in Melzer’s reagent. Basidia 15‒23 × 7‒11 µm, 

broadly clavate to clavate, 4-sterigmate. Hymenial cystidia 25‒42 × 5‒8 µm, 

clavate to ventricose, hyaline, thick walled, weakly encrusted, encrustations easily 

dissolved in KOH. Gloeocystidia abundant in hymenial trama; 24‒144 × 6‒17 µm, 

of various shapes; narrowly clavate, flexous, cylindrical elongated, narrowly 

utriform to catenulate like, hyaline, smooth, thin walled. Hymenial trama 

interwoven and dimitic. Generative hyphae 2‒5 µm, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeletal hyphae 2‒7 µm wide, hyaline, smooth, 

thick walled (1‒2 µm), branched, septations not observed. Skeleto ligative hyphae 

not observed. 

Specimen examined: India. Kerala State: Kozhikode district, Pokkunnu, on 

Polyalthia longifolia, 01 July 2015, Vinjusha N., ZGCVN5. 

Comments: Genus Butyrea consists of only two species, B. japonica Núñez & 

Ryvarden and B. luteoalba. According to Núñez & Ryvarden (2001), B. japonica is 

differentiated from B. luteoalba by the presence of gloeocystidia. However, 

presence of gloeocystidia was reported in B. luteoalba later, by Vampola (2009) and 

Miettinen & Ryvarden (2016).  Based on Miettinen & Ryvarden (2016), the only 

available character for separating both species is the width of basidiospores. 

Basidiospores of B. luteoalba are always less than or up to 2 µm wide, whereas, 

those of B. japonica are greater than 2 µm (Núñez & Ryvarden 2001; Miettinen & 

Ryvarden 2016). Therefore, the present specimen is placed as B. luteoalba. 

However, according to the above descriptions, B. luteoalba usually occurs on 

conifers and has not been reported from angiosperms. Whereas, the present 
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collection was obtained from trunk of Polyalthia longifolia. Hence, present study 

forms the first report of the species on an angiosperm tree. 

 Butyrea luteoalba has been documented from China, Japan, and Korea 

(Núñez & Ryvarden 2001), India (Ranadive 2013), Finland (Miettinen & Ryvarden 

2016). This species has not been reported from Kerala till date. 

Nigroporus Murrill 

Basidiomata annual to perennial, coriaceous to hard and woody, resupinate, 

effused reflexed to pileate. Pileus semicircular to flabelliform, with or without 

zonations, scrupose to glabrous, vinaceous brown to pink or violet. Hymenophore 

poroid, pores round to angular, pore surface vinaceous vinaceous brown to brown, 

pore tubes concolorous with pore surface. Context pink or purple coloured. Hyphal 

system dimitic, generative hyphae hyaline, thin to thick walled, with clamp 

connections. Skeletal hyphae fuliginous brown, thick walled. Cystidia absent. 

Basidiospores broadly ellipsoid to allantoid, hyaline, smooth, thin walled, inamyloid 

in Melzer’s reagent. Nigroporus species cause white rot on wood.  

Nigroporus vinosus (Berk.) Murrill, Bull. Torrey bot. Club 32 (7): 361 (1905) 

Basionym: Polyporus vinosus Berk., Ann. Mag. nat. Hist., Ser. 2 9: 195 (1852) 

Synonyms: 

Polyporus tristis Lév., Annls Sci. Nat., Bot., sér. 3 5: 126 (1846) 

Polyporus xerophyllaceus Berk., Hooker's J. Bot. Kew Gard. Misc. 8: 200 (1856) 

Polystictus xerophyllaceus (Berk.) Cooke, Grevillea 14 (no. 71): 86 (1886) 

Polystictus vinosus (Berk.) Sacc., Syll. fung. (Abellini) 6: 273 (1888) 

Trametes tristis Sacc., Syll. fung. (Abellini) 6: 336 (1888) 

Polystictus nigrescens Cooke, Grevillea 20 (no. 95): 90 (1892) 

Microporus vinosus (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Microporus xerophyllaceus (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Microporus nigrescens (Cooke) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 

Coriolus vinosus (Berk.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 94 (1900) 

Coriolus tristis Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 94 (1900) 

Fomes xerophyllaceus (Berk.) Sacc., Boln Acad. nac. Cienc. Córdoba 19: 360 (1926) 

Fomes sclerophyllaceus Speg., Boln Soc. Cienc. Córdoba 28: 360 (1926) 

Fomitopsis vinosa (Berk.) Imazeki, Bull. Gov. Forest Exp. Stn Tokyo 57: 111 (1952) 

Fɪɢᴜʀᴇ 7 

Basidiomata annual, medium sized, usually found in clusters, almost 

coriaceous when fresh, hard when mature, light in weight, pileate. Pileus 20–80 mm 

long, 2‒3 mm thick, broadly attached to dimidiate, imbricate, applanate, 
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semicircular, concentrically zonate, zonations closely arranged, almost glabrous, 

slightly hispid at some regions, vinaceous grey to purplish brown or brown, white 

along margin, margin even.  Hymenophore poroid. Pores 10‒11 per mm, round to 

angular, absent along margin, pale vinaceous brown to brown, pore tubes 1 mm 

long, concolorous with pore surface, non stratified. Context up to 2 mm thick, pale 

purplish brown. Odour not distinctive. Spore print not observed.   

Basidiospores 3–4 × 1–2 µm, Q=1.5–2.6, Qm=2.17, cylindrical, smooth, thin 

walled, inamyloid in Melzer’s reagent. Basidia not observed. Cystidia absent. 

Hymenial trama interwoven and dimitic. Generative hyphae 2–4 µm wide, hyaline, 

smooth, thin to slightly thick walled (up to 1 µm), branched, with clamp 

connections. Skeletal hyphae 2–6 µm wide, hyaline, thick walled (1) µm, weakly 

branched, septations not observed. Skeleto ligative hyphae not observed. Pileal 

trama interwoven. Generative hyphae 2–4 µm wide, hyaline, smooth, thin to 

slightly thick walled (up to 1µm), branched, clamp connections frequent. Skeletal 

hyphae 2–5 µm wide, hyaline, thick walled (1 µm), unbranched to very weakly 

branched, Skeleto ligative hyphae not observed. Pileipellis interwoven at the base to 

form irregularly arranged, agglutinated trichodermal patches which are 10–18 long, 

with obtuse tips.   

Specimens examined: India. Kerala State: Kozhikode district, Peruvannamuzhy 

forest, on dead branch (unidentified), 11 August 2016, Vinjusha N., ZGCVN433; 

Kuttyadi, Janaki forest, on dead branch (unidentified), Vinjusha N., ZGCVN589; 

Ernakulam district, Iringole Kavu, on dead log (unidentified), 08 July 2017, 

Vinjusha N., ZGCVN558; Kottayam district, Vagamon, Pine Valley, on base of 

Pinus species, 24 October 2015, Vinjusha N, ZGCVN247; Wayanad district, Kuruva 

Island, on fallen Swietenia mahagoni, Vinjusha N., ZGCVN784. 

Comments: Vinaceous brown pileus, fuliginous brown skeletal hyphae, and small 

basidiospores, easily distinguishes N. vinosus from other polypores. Nigroporus 

ussuriensis (Bondartsev & Ljub.) Y.C. Dai & Niemelä has a rosy brown basidiomata 

and similar hyphae as in N. vinosus, but is separated by wider spores (2‒2.5 µm; as 

per the description of Núñez & Ryvarden 2001). 
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 Nigroporus vinosus has a pantropical distribution (Ryvarden & Johansen 

1980). From Kerala, this species has been reported by Leelavathy & Ganesh (2000), 

Mohanan (2011) and Iqbal et al. (2016). 

Nigroporus durus (Jungh.) Murrill, Bull. Torrey bot. Club 34: 471 (1907) 

Basionym: Polyporus durus Jungh., Verh. Batav. Genootsch. Kunst. Wet. 17 (2): 62 (1838) 

Synonyms: 

Polyporus cartilagineus Berk. & Broome, J. Linn. Soc., Bot. 14 (no. 73): 49 (1873) 

Polyporus testudo Berk. & Broome, Trans. Linn. Soc. London, Bot. 2 (3): 59 (1883) 

Fomes durus (Jungh.) G. Cunn., Proc. Linn. Soc. N.S.W. 75 (3‒4): 224 (1950) 

Rigidoporus durus (Jungh.) Imazeki, Bull. Gov. Forest Exp. Stn Tokyo 57: 117 (1952) 

Osmoporus durus (Jungh.) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 164: 245 (1965) 

Trichaptum durum (Jungh.) Corner, Beih. Nova Hedwigia 86: 219 (1987) 

Rigidoporus cartilagineus (Berk. & Broome) Ginns, Can. J. Bot. 58 (14): 1589 (1980) 

   

Fɪɢᴜʀᴇ 8 

Basidiomata perennial, small to medium sized, solitary or imbricate, hard 

and woody, light in weight, pileate. Pileus 40–140 mm long, 2‒10 mm thick, sessile, 

broadly attached, solitary or imbricate, semicircular, applanate, sometimes weakly 

convex, young specimens azonate, weakly zonate in mature and large fruit bodies, 

slightly hispid in young fruit bodies, becoming glabrous, pale brown to dirty grey, 

often turning greyish black when mature, margin remaining creamish white, then to 

light brown, often radially ridged, sometimes with minute tubercles, margin, even to 

undulate or lobed. Hymenophore poroid. Pores 7‒10 per mm, angular, absent along 

margin, pore tubes 2‒4 mm long, no stratified, brown to brownish black, often with 

a violet tint. Context 2‒8 mm thick, vinaceous brown, lighter than pore surface. 

Odour not distinctive. Spore print not observed.   

Basidiospores 4–4.5 × 2–3 µm, Q=1.5‒2.5–4, Qm=2.15, ellipsoid, smooth, 

thin walled, eguttulate, inamyloid in Melzer’s reagent. Basidia not observed. 

Cystidia absent. Hymenial trama interwoven and dimitic. Generative hyphae 2–3 

µm wide, hyaline, smooth, thin walled, branched, clamp connections frequent, some 

with multiple clamp connections. Skeletal hyphae 3–7 µm wide, fuliginous brown, 

thick walled (1‒2 µm), unbranched, septations not observed. Skeleto ligative hyphae 

not observed. Pileal trama interwoven. Generative hyphae 2–3.5 µm wide, hyaline, 

smooth, thin walled, branched, with clamp connections. Skeletal hyphae 3–7 µm 
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wide, fuliginous brown, but paler than those present in hymenium, some hyphae 

hyaline, thick walled (1‒2 µm), unbranched, septations not observed. Skeleto 

ligative hyphae not observed. Pileipellis a cutis made of hyaline to pale brown 

hyphae, that are 2-5 µm wide, mostly brownish, slightly thick walled (less than 1 

µm).  

Specimens examined: India. Kerala State: Kozhikode district, Peruvannamuzhy 

forest, on Swietenia mahagoni, 11 Ausust 2016, Vinjusha N., ZGCVN415, 

ZGCVN422; Chelavoor, Thurayil Kavu, on live Diospyros paniculata, 11 August 

2018, Vinjusha N., ZGCVN702; Kuttyadi, Janaki forest, on fallen tree 

(unidentified), 02 October 2018, Vinjusha N., ZGCVN722; Thrissur district, Peechi, 

on Terminalia paniculata, 20 September 2017, Vinjusha N, ZGCVN640; Kannur 

district, Poongottu Kavu, on live tree (unidentified), 02 July 2019, Vinjusha N., 

ZGCVN833; Idukki district, Vattavada, on dead wood, 28 July 2019, Vinjusha N., 

ZGCVN893. 

Comments: Characters of the present collections match well with the taxonomic 

descriptions of N. durus by Ryvarden & Johansen (1980) and Mohanan (2011). 

However, present Kerala collection of N. durus produces much large fruit bodies 

than those collections described by Ryvarden & Johansen (1980) and Mohanan 

(2011). The specimen resembles Melanoporia nigra (Berk.) Murrill in having a 

purplish black to black hymenophore and fuliginous skeletal hyphae. However, the 

latter produces only resupinate basidiocarps and are never pileate (Berkeley 1845; 

Lowe 1966). BLAST search using the ITS sequences generated from the present 

collection showed 98% similarity with N. dursus (GenBank number: LC327032). 

BLAST result showed 93% identity Trichaptum sector (Ehrenb.) Kreisel 

(KP859296). However, presence of thin basidiomata (as per the description of 

Alexander et al. 1989), large, angular labyrinthiform to more or less irpicoid 

hymenium, and subclavate to subventricose cystidia (according to the description by 

Corner 1987) easily distinguish T. sector from the present collection.  
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Nigroporus durus has distribution in paleotropical regions (Asia, Africa and 

Oceania) of the world (Ryvarden & Johansen 1980). From Kerala, this species has 

been reported by Mohanan (2011).   

Tyromyces P. Karst. 

Basidiomata annual, often found in clusters, usually sappy when fresh, 

shrinking when dry, resupinate to pileate.  Pileus sessile, tomentose to smooth, often 

white or brightly coloured. Hymenophore poroid, with round to angular pores, pore 

surface white to cream or pale brown. Context white to light brown, soft in 

consistency when fresh, hard on drying. Hyphal system monomitic to dimitic, 

generative hyphae hyaline, thin to thick walled, with clamp connections. sometimes 

with few skeleto ligative hyphae. Cystidia present or absent. Basidiospores 

cylindrical to ellipsoid, hyaline, smooth, thin walled, inamyloid to weakly amyloid 

in Melzer’s reagent. Some species posseses gloeopherous hyphae. Members cause 

white rot on wood. 

Tyromyces leucomallus (Berk. & M.A. Curtis) Murrill, N. Amer. Fl. (New York) 9 

(1): 36 (1907) 

Basionym: Polyporus leucomallus Berk. & M.A. Curtis 1868 

Fɪɢᴜʀᴇ 9 

Basidiomata, annual, small to medium to sized, found in clusters, soft and 

coriaceous when fresh, hard on drying, pileate. Pileus 15‒65 mm long, up to 2 mm 

thick, sessile or attached with a distinct region of attachment, semicircular,  

applanate, weakly concentrically zonate, sulcations absent, pubescent, lesser towards 

margin, cream, bruising to pale brown, margin slightly wavy, rolled and incurved on 

drying. Hymenophore poroid. Pores 8‒12 per mm, round to ovoid, absent near 

margin, cream, slightly glancing, pore tubes less than 1 mm long, non stratified, 

concolourous with pore surface. Context 1 mm thick, creamish white, homogenous. 

Odour not distinctive. Spore print not observed.   
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Basidiospores 3–4 × 1–1.5 µm, Q=1.2–2, Qm=3.26, allantoid, easily 

detached from basidia and free floating, hyaline, some spores minutely guttulate, 

thin walled, smooth, inamyloid in Melzer’s reagent. Basidia 7–15 × 2–3 µm, 

clavate, 4 sterigmate. Cystidia absent. Gloeopherous hyphae present in hymenial 

trama, mostly with a zig-zag appearance, 1.5‒3 µm wide, with hyaline to pale 

yellowish contents, thin walled, septate, branched. Hymenial trama interwoven and 

monomitic. Generative hyphae 2–4 µm wide, hyaline, thin to mostly thick walled 

(1–2 µm), branched, with clamp connections. Skeletal hyphae and skeleto ligative 

hyphae not observed. Pileal trama interwoven and monomitic. Generative hyphae 

2–5 µm wide, hyaline, thin to mostly thick walled (1–2 µm), branched, with clamp 

connections. Skeletal hyphae and skeleto ligative hyphae not observed. Pileipellis an 

irregular cutis with scattered short erect agglutinated trichodermial patches, up to 20 

µm long, made of hyphae 2‒4 µm wide, hyaline, thin to thick walled, with obtuse 

ends.   

Specimen examined: India. Kerala State: Kannur district, Aralam, on dead branch 

(unidentified), 09 January 2016, Vijisha P., ZGCVN300; Kozhikode, 

Peruvannamuzhy forest, on dead wood of Mallotus repandus, 22 November 2018, 

Vinjusha N., ZGCVN766. 

Comments: This species is easily recognized by the presence of gloeopherous 

hyphae and short allantoid basidiospores (Núñez & Ryvarden 2001). Postia 

tephroleuca is the closely related species, however, distinguished from the present 

collection by absence of gloeopherous hyphae, and presence of larger basidiospores 

(according to the description by Ryvarden & Gilbertson 1994).  

 Tyromyces leucomallus has subtropical distribution (Núñez & Ryvarden 

2001). So far, this species has not been recorded from Kerala. 

Pappia (Berk. & M.A. Curtis) Zmitr. 

Badidiomata annual, large, hard and woody, pileate.  Pileus sessile or with a 

distinct region of attachment, glabrous, cream to brown coloured. Hymeophore 

poroid, pores angular, pore surface cream to brown, pore tubes honey brown to 
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umber brown. Context soft, fibrous context, white when fresh, cream, pinkish to 

light umber brown when dry. Hyphal system monomitic, generative hyphae hyaline, 

thin walled in trama and nearly thick in upper context, with clamp connections. 

Cystidia absent. Basidia clavate, 4 sterigmate. Basidiospores ellipsoid to subglobose, 

hyaline, thin walled, inamyloid in Melzer’s reagent. Chalmydospores present or 

absent. Members cause white rot on wood. 

Pappia fissilis (Berk. & M.A. Curtis) Zmitr., Folia Cryptogamica Petropolitana 

(Sankt-Peterburg) 6: 101 (2018) 

Basionym: Polyporus fissilis Berk. & M.A. Curtis, Hooker's J. Bot. Kew Gard. Misc. 1: 234 (1849) 

Synonyms: 

Spongipellis fissilis (Berk. & M.A. Curtis) Murrill, N. Amer. Fl. (New York) 9 (1): 39 (1907) 

Polyporus albosordescens Romell, Svensk bot. Tidskr. 6: 637 (1912) 

Polyporus cavernosus Velen., České Houby 4-5: 640 (1922) 

Polyporus fuscomutans Lloyd, Mycol. Writ. 7 (Letter 67): 1158 (1922) 

Polyporus pomaceus Velen., České Houby 4-5: 645 (1922) 

Phaeolus albosordescens (Romell) Bourdot & Galzin, Bull. trimest. Soc. mycol. Fr. 41 (1): 135 

(1925) 

Leptoporus albosordescens (Romell) Pilát, Bull. trimest. Soc. mycol. Fr. 48 (1): 8 (1932) 

Tyromyces fissilis (Berk. & M.A. Curtis) Donk, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 9: 153 

(1933) 

Leptoporus fissilis (Berk. & M.A. Curtis) Pilát, in Kavina & Pilát, Atlas Champ. l'Europe, III, 

Polyporaceae (Praha) 1: 227 (1938) 

Aurantiporus fissilis (Berk. & M.A. Curtis) H. Jahn, Westfälische Pilzbriefe 9: 134 (1973) 
 

Fɪɢᴜʀᴇ 10 

Basidiomata annual, medium to large sized, solitary or in clusters, soft and 

fleshy when fresh, bone hard and brittle on drying, light in weight, pileate. Pileus up 

to 185 mm long, 40 mm thick, sessile, centrally or laterally attached with a distinct 

region, applanate to convex, semicircular to irregularly circular, uneven with minute 

depressions and projections, concentric zonations absent, glabrous, cream, (surface 

turned greyish black on exposure to heavy rains and attack of many conidia forming 

fungi) margin undulate, obtuse, slightly incurved on drying. Hymenophore poroid. 

Pores 2‒5 per mm, angular, oblique towards margin, yellowish cream, greyish to 

pale brown on exposure, pore tube 3‒7 mm long, non stratified, cream. Context 

7‒25 mm thick, pale pinkish cream, homogenous. Odour not distinctive. Spore 

print not observed.   
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Basidiospores 3–5 × 2–3 µm, Q=2–2.5, Qm=1.85, subcylindrical to 

ellipsoid, many curved at one end, hyaline, eguttulate, thin walled, smooth, 

inamyloid in Melzer’s reagent. Basidia 9–12 × 4–5 µm, clavate, 4 sterigmate, with 

basal clamp connections. Cystidia absent. Hymenial trama interwoven and 

monomitic. Generative hyphae 2–4 µm wide, smooth, hyaline, metachromatic in 

cresyl blue, thin to slightly thick walled (less than 1 µm), branched, with frequent 

clamp connections. Skeletal hyphae and skeleto ligative hyphae not observed. Pileal 

trama interwoven and monomitic, wider than those in hymenium (2‒9 µm), 

hyaline, metachromatic in cresyl blue, thin to slightly thick walled (less than 1 µm), 

branched, with frequent clamp connections. Pileipellis an irregular and agglutinated 

cutis made of hypahe that are 2–4 µm wide, hyaline and thin walled.  

Specimens examined: India. Kerala State: Kannur district, Aralam, dead wood 

(unidentified), 08 April 2016, Vijisha P., ZGCVN322. 

Comments: The large size and overall morphology of the present collection has an 

appearance of species of genus Albatrellus Gray, (Russulales Kreisel ex P.M. Kirk, 

P.F. Cannon & J.C. David), however, the latter differs by having distinctly stipitate 

basidiocarps. Present Kerala collection also resembles Osteina obducta (Berk.) 

Donk in morphology. However, the latter produces laterally to centrally stipitate or 

substipitate basidiomata, and cylindrical basidiospores, that are slightly longer 

(5.5‒6.3 µm long, Niemelä 1985; 5‒6.5 µm long, Ryvarden & Gilbertson 1994) than 

those of present collection. 

According to the descriptions (Ryvarden & Gilbertson 1994; Núñez & 

Ryvarden 2001), Pappia fissilis (treated as Tyromyces fissilis in above studies) 

produces sappy and partly waxy basidiospores in fresh condition and later shrinks on 

drying. This feature was not noticed in the present collection, since it was collected 

in an extremely dried form. As per the description (Ryvarden & Gilbertson 1994), 

Pappia fissilis possesses chlamydospores in the context region, whereas 

chlamydospores were not observed in the present collection. 
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 Pappia fissilis is circumpolar in the temperate zones of the world (Núñez & 

Ryvarden 2001). In East Asia, this species has been reported from China. There are 

no records of P. fissilis from India so far. 

Phlebia Fr. 

Basidiocarps annual, resupinate, effused reflexed, exceptionally pileate, 

having subceraceous to subgelatinous texture when fresh, membranaceous to 

coriaceous or with a waxy appearance when dry. Hymenophore smooth, tuberculate, 

phlebioid, odontioid, merulioid or poroid. Hyphal system monomitic, rarely dimitic, 

Generative hyphae hyaline, thin to thick walled, with or without clamp connections. 

Cystidia present or absent, when present, with or without encrustations. Basidia 

narrowly cylindrical to narrowly clavate, 4 sterigmate. Basidiospores ellipsoid to 

allantoid, hyaline, smooth, thin walled, inamyloid in Melzer’s reagent. Members 

cause white rot on wood. 

 

Phlebia unica (H.S. Jacks. & Dearden) Ginns, Mycotaxon 21: 329 (1984) 

Basionym: Peniophora unica H.S. Jacks. & Dearden, Canadian Journal of Research, Section C 27: 

148 (1949) 

Synonyms: 

Metulodontia cremeoalutacea Parmasto, Consp. System. Corticiac. (Tartu): 216 (1968) 

Metulodontia cremeoalutacea f. crassa Parmasto, Consp. System. Corticiac. (Tartu): 217 (1968) 

Metulodontia cremeoalutacea var. pulchra Parmasto, Consp. System. Corticiac. (Tartu): 217 (1968) 

Hyphoderma cremeoalutaceum (Parmasto) Jülich, Persoonia 8 (1): 80 (1974) 

Phlebia cremeoalutacea (Parmasto) K.H. Larss. & Hjortstam, Mycotaxon 5 (2): 478 (1977) 

   Fɪɢᴜʀᴇ 11 

Basidiomata annual, entirely resupinate, adnate, hard and tough, forming 

large patchy growth, margin irregular. Pileus absent. Hymenophore smooth, 

tuberculate to uneven, with many ridges and depressions, white when fresh, turning 

greyish white to light brown on drying. Context indistinct. Odour not distinct. 

Spore print not observed. 

Basidiospores 3.5‒4 × 2‒3 µm, Q=1.3–2, Qm=1.65, subglobose to ovoid, 

hyaline, smooth, thin walled, eguttulate, inamyloid in Melzer’s reagent. Basidia 

17‒22 × 3‒4.5 µm, clavate to cylindrical, 4 sterigmate. Cystidia frequent; 23‒65 × 



 260 

8‒15 µm, of various shapes such as, lageniform, utriform, obclavate, with golden 

yellow to brown wall, thick walled (up to 1 µm), smooth, slightly encrusted at apex. 

Hymenium interwoven and monomitic. Generative hyphae 1.5‒2.5 µm wide, 

hyaline, smooth, thin to thick walled (1 µm), some hyphae solid, moderately 

branched to highly bifurcate and arboriform, septations not observed, with 

infrequent clamp connections.  

Specimens examined: India. Kerala State: Kozhikode district, Palazhi, Bhayankavu, 

on Ficus species, 26 June 2016, Vinjusha N., ZGCVN338. 

Comments: The ceraceous basidiomata with small pores and large cystidia and 

easily makes P. unica unique among other species in the genus (Jackson & Dearden 

1949).  

Phlebia unica has been recorded from British Colombia (Jackson & Dearden 

1949) and South Korea (Kim et al. 2015). There are no reports of this species from 

India so far.  

Phlebia acerina Peck, Ann. Rep. N.Y. St. Mus. 42: 123 (1889) 

Synonyms: 

Merulius acerinus (Peck) Spirin & Zmitr., Nov. sist. Niz. Rast. 37: 181 (2004) 

Phlebia vassilkovii Parmasto, Notul. syst. Sect. cryptog. Inst. bot. Acad. Sci. U.S.S.R. 15: 130 (1962) 

Phlebia radiata var. vassilkovii (Parmasto) Parmasto, Eesti NSV Tead. Akad. Toim., Biol. seer 16 

(4): 393 (1967) 

Fɪɢᴜʀᴇ 12 

 Basidiomata annual, effused, adnate, forming small to medium sized 

patches, waxy, central area with raised foldings, with a callus like appearance, 

margin irregular, 20‒42 mm long, 2‒3 mm thick. Hymenophore uneven, irregularly 

folded, foldings broad and coarse, bright yellow, with whitish mycelia frequent at 

the central region, lesser towards margin, margin even, easly detached. Context up 

to 2.5 mm thick, pale cream to creamish yellow, upper layer thinner, and more 

concolorous with the hymenium. Odour not distinct. Spore print not observed. 

Basidiospores 3‒4 × 2‒3 µm, Q=1.5–2, Qm=1.7, subcylindrical to ellipsoid, 

hyaline, smooth, thin walled, guttulate, inamyloid in Melzer’s reagent. Basidia 
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42‒72 × 6‒7 µm, cylindrical to clavate, 4 sterigmate. Hymenium consist of closely 

packed cystidia and basidia. Cystidia 45‒73 × 7‒10 µm, cylindrical to clavate, 

hyaline, thin to slightly thick walled (up to 1 µm), smooth. Contextual trama 

monomitic, interwoven in marginal region; 3‒7 µm wide, hyaline, smooth, thin to 

thick walled (1 µm), branched, with clamp connections. Hyphae towards central 

region parallelly arranged, thick walled (3 µm), more branched than in marginal 

region. 

Specimens examined: India. Kerala State: Idukki district, Vattavada, on dead wood 

(unidentified), 28 July 2019, Anjitha Thomas., ZGCVN886.  

Comments: Present collection shows similarity with Phlebia rufa (Pers.) M.P. 

Christ., in having irregularly folded hymenium, and similar basidiospores. However, 

P. rufa produces reddish brown coloured hymenium, that turn more darker in KOH 

(Nakasone & sytsma 1993). According to Nakasone & Sytsma (1993), P. rufa often 

produces narrowly folded hymenium with distinct circular pits. Present specimen 

possesses a coarsely folded hymenium and lacks circular pits. Nakasone & sytsma 

(1993), also opines that the hymenum interepted by white, felty to woolly mycelia is 

a typical character of P. acerina, and is absent in P. rufa. In the present specimen, 

white mycelia were clearly visible on the hymenial surface. P. rufa possesses 

fibrillose margin, whereas basidiocarps of present collection have entire margin. In 

addition, P. rufa lacks parallelly arranged hyphae, however, present specimen 

posseses parallel arranged hyphae in the context in the middle portion, which 

according to Nakasone & sytsma (1993), is a characteristic feature of P. acerina. 

Moreover, distribution of P. rufa is limited to Europe and the Pacific Northwest 

region of the United States. Present specimen also resembles Phlebia radiata Fr. in 

morphology, however the latter possesses radially folded hymenium with an 

orangish red to violaceous red colour, and narrower suballantoid basidiospores 

(1.5‒2 µm) (Erikkson et al. 1981).   

 BLAST search using the newly generated ITS sequence resulted in 100% 

similarity with P. acerina (GenBank numbers: MK404455, MK404448, 

MK404444) and P. rufa (Pers.) M.P. Christ. (AY787679, KC414253). 
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 Phlebia acerina has distribution in Asia, North America and Europe 

(Erikkson et al. 1981). According to Nakasone & sytsma (1993), this species has 

occurrence in all the continents except Antarctica. Recently, Phlebia acerina has 

been reported from India by Kumar et al. (2018a). There are no reports of this 

species from Kerala so far.  

Phlebia ludoviciana (Burt) Nakasone & Burds., in Nakasone, Burdsall & Noll, 

Mycotaxon 14 (1): 3 (1982) 

Basionym: Peniophora ludoviciana Burt, Ann. Mo. bot. Gdn 12: 244 (1926) 

Synonym: 

Hyphoderma ludovicianum (Burt) K.J. Martin & Gilb., Mycotaxon 6 (1): 62 (1977) 

Fɪɢᴜʀᴇ 13 

Basidiomata annual, entirely resupinate, adnate, thin, forming small to large 

patches, margin irregular, 220 mm long, 1 mm thick. Pileus absent. Hymenophore 

mostly tuberculate with projecting irregular outgrowths, smooth towards margin, 

bright yellow when fresh, dull white towards margin, turning greyish brown to 

brown on drying. Context indistinct. Odour not distinct. Spore print not observed. 

Basidiospores 4‒6 × 2‒3 µm, Q=1.6–2.5, Qm=2,  subcylindrical to ellipsoid, 

hyaline, smooth, thin walled, guttulate, inamyloid in Melzer’s reagent. Basidia 

18‒38 × 3‒5 µm, cylindrical to narrowly clavate, 4 sterigmate. Cystidia 26‒42 × 

5‒5.5 µm, broadly cylindrical to clavate, hyaline, thin to thick walled (1 µm), highly 

encrusted towards apex, dissolved in KOH. Hymenium interwoven and monomitic. 

Generative hyphae 2‒3 µm wide, hyaline, smooth, thin to thick walled (1 µm), with 

frequent clamp connections.   

Specimens examined: India. Kerala State: Kozhikode district, Chelavoor, Thurayil 

Kotta, on dead branch (unidentified), 20 June 2019, Vinjusha N., ZGCVN809.  

Comments: Nakasone et al. (1982) describes the presence of two kinds of cystidia 

in Phlebia ludoviciana; 1) cylindrical, thick walled, highly encrusted and (2) 

narrowly obclavate or ventricose, thin walled and smooth. But only one type of 

cystidia, that are clavate to broadly cylindrical, thin to thick walled and encrusted, 

was observed in the present collection. However, encrustations on most of the 

http://www.mycobank.org/BioloMICS.aspx?TableKey=14682616000000061&Rec=356&Fields=All
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cystidia were dissolved in KOH, making the surface smooth. Punugu et al. (1980) 

describes cystidia of the species as either encrusted or non encrusted. However, 

present collection produces smaller cystidia (26‒42 µm long), when compared to 

above descriptions (30‒70 µm long). Phlebia subochracea (Alb. & Schwein.) J. 

Erikss. & Ryvarden shares similar microscopic features as P. ludoviciana, however, 

are separated by cream to greyish ochraceous basidiomata, and slightly larger 

basidiospores (6‒8 × 2.5‒3.5 µm) (Eriksson et al. 1981; Bernicchia & Gorjón 2010). 

 Phlebia ludoviciana has been mostly recorded from North America (Burt 

1925; Punugu et al. 1980; Nakasone & Sytsma 1993). The species also occurs in 

India (Ranadive 2013). There are no reports of this species from Kerala so far.  

Sebipora Miettinen 

Basidiomata annual, mostly soft and water soaked, with a rubber like 

consistency, resupinate to pileate. Pileus sessile, azonate, glabrous, pileus, white 

when fresh, cream, grey to brownish when dry. Hymenophore poroid with round to 

angular pores, surface white to pale brown. Context homogenous and white in 

colour. Hyphal system monomitic with hyaline, thin to thick walled generative 

hyphae, with clamp connections, with or without encrustations. Basidia clavate, 4 

sterigmate. Basidiospores cylindrical, slightly bent, hyaline, usually guttulate, thin 

walled, namyloid in Melzer’s reagent. 

Sebipora aquosa Miettinen, in Miettinen & Rajchenberg, Mycol. Progr. 11 (1): 144 

(2012) 

Fɪɢᴜʀᴇ 14 

Basidiomata annual, small sized, found in large clusters and imbricate, soft, 

membraneous and coriaceous when fresh, almost hard on drying, light in weight, 

effused reflexed. Pileus 6‒50 mm long, 2‒3 mm thick, sessile, applanate to uneven, 

semicircular, concentric zonations absent, glabrous to hispid, white, pale brown on 

bruising, margin thin, undulate, lacerate, incurved on drying. Hymenophore poroid. 

Pores 4‒5 per mm, angular, absent along margin, white, pale brown on bruising, 
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pore tube 1‒2 mm long, non stratified, concolourous with pore surface. Context 1 

mm thick, white, homogenous. Odour not distinctive. Spore print not observed.   

Basidiospores 5–7 × 2–3 µm, Q=2–3, Qm=2.37, cylindrical, usually curved 

at one end, hyaline, often monoguttulate, thin walled, smooth, inamyloid in Melzer’s 

reagent. Basidia 15–21 × 4–5 µm, clavate, 4 sterigmate, with basal clamp 

connections. Cystidia absent. Hymenial trama subparallel and monomitic. 

Generative hyphae 2–5 µm wide, hyaline, smooth, thin to slightly (up to 1 µm) thick 

walled, with frequent clamp connections. Skeletal hyphae and skeleto ligative 

hyphae not observed. Pileal trama subparallel. Generative hyphae 2–6 µm wide, 

hyaline, smooth, thin to slightly (up to 1 µm) thick walled, with frequent clamp 

connections. Pileipellis a regular cutis made of hyphae that are 2–3 µm wide, 

hyaline, thin to slightly thick walled.  

Specimens examined: India. Kerala State: Palakkad district, Dhoni, on dead wood 

stump (unidentified), 26 November 2018, Vinjusha N., ZGCVN775. 

Comments: This specimen resembles Ceriporiopsis subvermispora (Pilát) Gilb. & 

Ryvarden in some morphological characters. According to the descriptions (Lowe 

1966; Niemelä 1985; Ryvarden & Gilbertson 1993), C. subvermispora always 

produces resupinate fruit bodies. However, the present collection produces effused 

reflexed basidiocarps. Microscopically, C. subvermispora produces allantoid 

basidiospores with a width of 1‒1.2 µm, whereas our collection produces cylindrical 

basidiospores, that are 2‒3 µm wide. In addition, C. subvermispora do not have oil 

droplets inside spores, whereas those of present collection are usually 

monoguttulate. C. subvermispora produces hyphae that swell in KOH (Miettinen & 

Rajchenberg 2012), whereas present collection shows no hyphal swellings in KOH. 

Sebiporia aquosa is a tropical species, whereas, C. subvermispora is typically a 

North American species (Miettinen & Rajchenberg 2012). According to Miettinen & 

Rajchenberg (2012), C. subvermispora collections from China and Thailand are that 

of another species.  

BLAST search using the ITS sequence generated from the fruit body shows 

100% similarity with the sequences of Sebipora aquosa, including that from the type 
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material (GenBank number: KJ654615, HQ659243). Blast search also showed 99% 

similarity with sequence of Ceriporiopsis subvermispora (JN116698). However, this 

species can be separated morphologically.  In the phylogene tree (Figure 136), 

Kerala collection of S. aquosa claded together with the four accessions of 

Indonesian S. aquosa (including the holotype), with 98% bootstrap support, in the 

Cinereomyces clade. 

According to Miettinen & Rajchenberg (2012), substrates of S. aquosa were 

always a fallen angiosperm tree trunk. Zhao et al. (2017) also recorded the species 

from fallen angiosperm trunk. But, Glen et al. (2014) reported the species on root of 

Acacia mangium. From India, an ITS sequence of S. aquosa has been deposited in 

the GenBank database (GenBank number: JQ746682) by Abraham et al. (2012), 

however the data remains unpublished. The reliability of the sequence which they 

identify as “S. aquosa” is also doubted. In India, S. aquosa has been isolated from 

corneal scrapings of keratitis patients (Nithya & Bhaskar 2013). However the paper 

(Nithya & Bhaskar 2013) does not provide a systematic account of the species, and 

neither the voucher material nor its molecular data has been deposited or made 

available. Hence, the present study forms the first systematic record of S. aquosa 

from India based on a voucher deposit and molecular sequence. 

Rigidoporus Murrill 

Basidiomata annual to perennial, solitary or in clusters, hard and woody, 

resupinate, effused reflexed to pileate. Pileus semicircular, concentrically zonate, 

tomentose to glabrous, reddish orange to pinkish or pale ochraceous. Hymenophore 

poroid, pores small and isodiametric. Context white, cream to ochraceous. Hyphal 

system monomitic to pseudodimitic, generative hyphae hyaline, thin walled, without 

clamp connections. Cystidia present or absent, when present mostly mammilliform, 

thick walled and encrusted at tip. Basidiospores ellipsoid to globose basidiospores, 

hyaline, smooth, thin walled, inamyloid in Melzer’s reagent. Members cause white 

rot on wood.  
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Rigidoporus vinctus (Berk.) Ryvarden, Norw. Jl Bot. 19 (2): 143 (1972) 

Basionym: Polyporus vinctus Berk., Ann. Mag. nat. Hist., Ser. 2 9: 196 (1852) 

Synonyms: 

Polyporus acupunctatus Berk. & Broome, J. Linn. Soc., Bot. 14 (no. 73): 52 (1873) 

Fomes acupunctatus (Berk. & Broome) Cooke, Grevillea 14 (no. 69): 21 (1885) 

Poria vincta (Berk.) Cooke, Grevillea 14 (no. 72): 110 (1886) 

Poria carneopallens f. cinerea Bres., Bull. Soc. mycol. Fr. 6 (1): XXXIV (1890) 

Poria fulvobadia Pat. [as 'fulvo-badia'], J. Bot., Paris 11: 340 (1897)  

Scindalma acupunctatum (Berk. & Broome) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 518 (1898) 

Scindalma bistratosum (Berk. & Cooke) Kuntze, Revis. gen. pl. (Leipzig) 3(3): 518 (1898) 

Trametes vincta (Berk.) Pat., in Duss, Enum. Champ. Guadeloupe (Lons-le-Saunier): 30 (1903) 

Physisporinus vinctus (Berk.) Murrill, Mycologia 34 (5): 595 (1942) 

Chaetoporus vinctus (Berk.) J.E. Wright, Mycologia 56 (5): 786 (1964) 

Poria vincta var. cinerea (Bres.) Setliff, Mycologia 64 (4): 695 (1972) 

Rigidoporus albostygius (Berk. & M.A. Curtis) Rajchenb., Revta Investnes agrop., Sér. 5 19 (1): 72 

(1984) 

Junghuhnia vincta (Berk.) I.A. Hood & M.A. Dick, N.Z. Jl Bot. 26 (1): 114 (1988) 

Poria fumosa Bres. & Pat., Mycol. Writ. 1: 49 (1901) 

Poria porphyrophaea Bres., Hedwigia 56 (4, 5): 296 (1915) 

Polyporus porphyrophaea Bres., Hedwigia 56 (4, 5): 296 (1915) 

    Fɪɢᴜʀᴇ 15 

Basidiomata annual, resupinate, spread as adpressed long patches on the 

host, some portion slightly effused reflexed, tough when fresh, becoming harder and 

woody on drying. Pileus when present, small, up to 15 mm long, 9 mm thick, 

semicircular, applanate, concentrically zonate, glabrous, cream with a shade of 

orange, margin even to wavy, round. Hymenophore poroid. Pores 7‒9 per mm, 

round, pale ochre, sometimes slightly cracked when dry. Context up to 3 mm thick, 

ochre, turning darker on handling. Odour not distinctive. Spore print not observed.  

Basidiospores 4‒6 × 3.5‒5 µm, Q=1–1.2, Qm=1.05, subglobose to globose, 

hyaline, smooth, thin walled, with guttulate contents, inamyloid in Melzer’s reagent. 

Basidia not observed. Cystidia frequent, 30‒92 × 6‒14 µm, cylindric to clavate, 

thick walled (wall thickness up to 4 µm), heavily encrusted at the tip. Hymenial 

trama monomitic and highly interwoven. Generative hyphae 3‒7 µm wide, hyaline, 

thick walled (1‒2 µm), sparsely septate, branched, clamp connections absent. 

Skeletal hyphae and Skeleto ligative hyphae not observed.  

Specimens examined: India. Kerala State: Kozhikode district, ZG college campus, 

on dead branch (unidentified), 22 September 2015, Vinjusha N., ZGCVN207; 
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Alappuzha district, Vallikavu, on live angiosperm tree (unidentified), 18 December 

2018, Vinjusha N., ZGCVN802. 

Comments: Microscopically, R. vinctus shows close similarity with R. lineatus, 

however, the latter produces mostly pileate basidiomata. Moreover, R. lineatus 

possesses narrower cystidia than R. vinctus (Leelavathy & Ganesh 2000; Núñez & 

Ryvarden 2001).  

 Rigidoporus vinctus has pantropical distribution, and also occurs on warmer 

temperate regions of the world (Ryvarden & Johansen 1980). From Kerala, this 

species has been recorded by Leelavathy & Ganesh (2000).  

Rigidoporus lineatus (Pers.) Ryvarden, Norw. Jl Bot. 19: 236 (1972) 

Basionym: Polyporus lineatus Pers., in Gaudichaud-Beaupré in Freycinet, Voy. Uranie., Bot. (Paris) 

4: 174 (1827) 

Synonyms: 

Polyporus inconspicuus Miq., Bull. Sci. phys. nat. Néerl.: 456 (1839) 

Polyporus surinamensis Miq., Bull. Sci. phys. nat. Néerl.: 454 (1839) 

Polyporus micromegas Mont., Annls Sci. Nat., Bot., sér. 2 17: 128 (1842) 

Polyporus zonalis Berk., Ann. Mag. nat. Hist., Ser. 1 10: 375 (1843) 

Polystictus surinamensis (Miq.) Cooke, Grevillea 14 (no. 71): 83 (1886) 

Polyporus rufopictus Berk. & M.A. Curtis, in Cooke, Grevillea 15 (no. 73): 23 (1886) 

Polystictus inconspicuus (Miq.) Sacc., Syll. fung. (Abellini) 6: 228 (1888) 

Polystictus lineatus (Pers.) Sacc., Syll. fung. (Abellini) 6: 283 (1888) 

Microporus lineatus (Pers.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 

Microporus surinamensis (Miq.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Microporus rufopictus (Berk. & M.A. Curtis ex Cooke) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 

(1898) 

Microporus inconspicuus (Miq.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 

Rigidoporus micromegas (Mont.) Murrill, Bull. Torrey bot. Club 32 (9): 478 (1905) 

Rigidoporus surinamensis (Miq.) Murrill, Bull. Torrey bot. Club 34: 473 (1907) 

Polyporus zonalis var. resupinatus Trotter, in Saccardo, (1925) 

Rigidoporus surinamensis var. subauberianus Murrill, Lloydia 5: 156 (1942) 

Rigidoporus micromegas var. aurantiacus Corner, Beih. Nova Hedwigia 86: 171 (1987) 

 

Fɪɢᴜʀᴇ 16 

Basidiomata annual, small to medium sized, tough when fresh, becoming 

harder and woody on drying, pileate. Pileus 15‒140 mm long, 2‒3 mm thick, 

laterally attached, dimidiate, semicircular, applanate, small irregular outgrowths 

present towards the region of attachment, concentrically zonate, faintly sulcate, 

glabrous, hispid hairs present at the margin and along the concentric rings, surface 
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yellow with alternating cream bands, margin more yellowish, even, obtuse, many 

pilei fused together along the margin. Hymenophore poroid. Pores 5‒9 per mm, 

round to irregular, pore tubes 1‒4 mm long, absent at the margin, creamish white to 

very light yellow, turning pale brown on bruising. Context 1‒2 mm thick, white, 

turning cream on handling. Odour not distinctive. Spore print not observed.  

Basidiospores 5‒6 × 4‒5 µm, Q=1–1.2, Qm=1.06, subglobose to globose, 

hyaline, smooth, thin walled, with guttulate contents, inamyloid in Melzer’s reagent. 

Basidia 13‒22 × 7‒9 µm, clavate, hyaline, 4 sterigmate, guttulate. Cystidia present; 

7‒10 µm wide, clavate to setiform, some mamillate, thick walled (wall thickness up 

to 3 µm), encrusted at the tip. Hymenial trama highly interwoven and monomitic. 

Generative hyphae 3‒8 µm wide, hyaline, smooth, thick walled (1‒2 µm), sparsely 

septate, branched, clamp connections absent. Skeletal hyphae and skeleto ligative 

hyphae not observed. Pileal trama interwoven. Generative hyphae 3‒10 µm wide, 

hyaline, thick walled (1‒2 µm), sparsely septate, branched, flexuous, clamp 

connections absent. Skeletal hyphae and skeleto ligative hyphae not observed. 

Pileipellis composed of hyphae that are slightly interwoven at the base to form a 

trichodermium with obtuse tips; hyphae 4‒7 µm wide, hyaline, slightly thick to thick 

walled (1‒2 µm), with obtuse ends. 

 Specimens examined: India. Kerala State: Kozhikode district, Kannur road, on 

Polyalthia longifolia, 03 July 2015, Vinjusha N., ZGCVN8; Kakkodi, on dead wood 

of Cocos nucifera, Vinjusha N, VN11; Chungam, on dead logs (unidentified), 09 

July 2015, Vinjusha N., ZGCVN31; Chungam, on dead logs (unidentified), 09 July 

2015, Vinjusha N., ZGCVN32; Edakkara, Vallikkattukavu, on dead wood stump of 

Knema attenuata, 11 July 2015, Vinjusha N., ZGCVN38; Edakkara, 

Vallikkattukavu, on dead branches of Knema attenuata, 11 July 2015, Vinjusha N., 

ZGCVN39; Pokkunnu, ZG College campus, on dead stump of Polyalthia longifolia,  

15 July 2015, Vinjusha N., ZGCVN55; Eranjipalam, on dead stump of Cocos 

nucifera, 20 July 2015, Vinjusha N., ZGCVN70; Eranjipalam, on dead stump of 

Cocos nucifera, 20 July 2015, Vinjusha N., ZGCVN71; Thiruvannur, on dead wood 

of Cocos nucifera, 20 July 2015, Vinjusha N., ZGCVN86; Kakkayam, on branches 
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of unidentified tree, 29 August 2015, Vinjusha N., ZGCVN157, Kakkayam, dead 

logs (unidentified), 29 August 2015, Vinjusha N., ZGCVN158; Chelannur, 

Kalarimala, on dead wood stump of Cocos nucifera, 6 September 2015, Vinjusha 

N., ZGCVN181; Pokkunnu, ZG College Yoga Centre, on dead logs of unknown 

tree, 22 September 2015, Vinjusha N., VN208; Koyilandy, Kottayil kavu, on 

Polyalthia longifolia, 04 October 15, Vinjusha N., ZGCVN228; on dead logs 

(unidentified), 06 July 2016, Vinjusha N., ZGCVN368; Chungam, on dead logs 

(unidentified), 09 November 15, Vinjusha N., ZGCVN261; Peruvannamuzhy Forest, 

on dead log of Swietenia macrophylla, 11 September 18, Vinjusha N., ZGCVN405; 

Edakkara, Vallikkattukavu, on dead logs of Knema attenuata, 16 June 2017, 

Vinjusha N., ZGCVN498; Palakkad district, Aryambavu, on dead wood of Cocos 

nucifera, 21 July 2015, Abhijith S., ZGCVN79; Kottayam district, Vagamon, 

Mottakkunnu, on dead branch (unidentified), Vinjusha N., ZGCVN245; Wayanad 

district, Muthanga, on dead log (unidentified), 27 July 2016, Vinjusha N., 

ZGCVN388; Pattanamthitta district, Gavi, on dead branches (unidentified), 04 July 

2017, Vinjusha N., ZGCVN601. 

Comments: Present collection shows similarity with Rigidoporus microporus (Sw.) 

Overeem in morphology, however differs by having smaller basidiomata, absence of 

cystidia and slightly smaller basidiospores (3.5‒5 × 3.5‒4 µm) (Núñez & Ryvarden 

2001).  

Rigidoporus lineatus has widespread distribution in Africa, Asia, America 

(Ryvarden & Johansen 1980) and infrequent in Europe (Ryvarden & Gilbertson 

1994). Sankaran & Florence (1995), Florence & Yesodharan (1997, 2000), 

Leelavathy & Ganesh (2000), Mohanan (2011) and Iqbal et al. (2016) reported the 

species from Kerala.  

Terana Adans. 

Basidiomata annual, resupinate. Hymenophore smooth to slightly 

tuberculate, bluish, with monomitic type of hyphal system. Hyphae hyaline to blue 

coloured, thin or thick walled, bearing clamp connections. Dendrohyphidia present. 

Cystidia absent, basidia often with dendritical branches, 4 sterigmate, with basal 
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clamp connections. Basidiospores ellipsoid, hyaline, smooth, thin walled, inamyloid 

in Melzer’s reagent. Members causes white rot on wood. 

Terana coerulea (Lam.) Kuntze, Revis. gen. pl. (Leipzig) 2: 872 (1891) 

Basionym: Byssus coerulea Lam. [as 'caerulea'], Fl. franç. (Paris) 1: (103) (1779) 

Synonyms: 

Dematium violaceum Pers., Syn. meth. fung. (Göttingen) 2: 697 (1801) 

Auricularia phosphorea Sowerby, Col. fig. Engl. Fung. Mushr. (London) 3 (no. 24): tab. 350 (1802) 

Thelephora coerulea (Lam.) Schrad. ex DC., in Lamarck & de Candolle, Fl. franç., Edn 3 (Paris) 2: 

107 (1805) 

Thelephora indigo Schwein., Schr. naturf. Ges. Leipzig 1: 107 [81 of repr.] (1822) 

Athelia coerulea (Lam.) Chevall., Fl. gén. env. Paris (Paris) 1: 85 (1826) 

Thelephora violascens var. coerulea (Lam.) Fr., Elench. fung. (Greifswald) 1: 202 (1828) 

Corticium coeruleum (Lam.) Fr., Epicr. syst. mycol. (Upsaliae): 562 (1838) 

Pulcherricium coeruleum (Lam.) Parmasto, Consp. System. Corticiac. (Tartu): 132 (1968) 

   Fɪɢᴜʀᴇ 17 

Basidiomata annual, membranous, entirely resupinate, adnate, thin and 

papery, forming large patchy growth, margin indefinite and irregular. 

Hymenophore smooth to slightly tuberculate, pores absent, intense cobalt blue 

when fresh, colour diminishing on drying and turning greyish blue. Context 

indistinct. Odour not distinct. Spore print not observed. 

Basidiospores 7‒8 × 5‒6 µm, Q=1.3–1.4, Qm=1.35, ellipsoid, hyaline, 

smooth, thin walled, eguttulate, inamyloid in Melzer’s reagent. Basidia 27‒38 × 4‒5 

µm, clavate, 4 sterigmate. Cystidia absent. Dendrohyphidia present in between 

basidia; 20‒22 × 5‒6 µm wide, hyaline to blue or sometimes violet, sometimes with 

lateral branches, smooth or encrusted at tip. Hymenium interwoven and monomitic. 

Generative hyphae 3‒6 µm wide, blue, colour fades and disappears in KOH, 

encrusted, with bluish contents, thick walled (up to 2 µm), highly branched with 

frequent clamp connection. Hyphae usually swollen and becoming bulbous at tip, 

closely pseudoseptate towards the widened portion, often with a bluish cap like 

structure.  

Specimens examined: India. Kerala State: Idukki district, Anamudi, on fallen tree 

log (unidentified), 08 February 2018, Manju A. C., ZGCVN677. 

Comments: This fungus is easily distinguished by the resupinate, intense bluish 

coloured basidiocarps. Microscopically, the presence of blue coloured 

dendrohyphidia is a remarkable character of the species. Because of the bluish 
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colour, the type species, Terana coerulea is commonly called as “cobalt crust” 

(Thomas 2011).  

 The species has wide distribution in Africa, Asia, Australasia, Europe and 

North America (Maekawa 1994). Terana coerulea has not been recorded from 

Kerala to date. 

 Phlebiopsis Jülich 

Basidiomata ceraceous, resupinate, effused-reflexed to pileate. 

Hymenophore smooth, tuberculate or odontoid to poroid. Subiculum compact with 

parallelly arranged, usually agglutinated hyphae. Hyphal system monomitic, with 

hyaline to yellowish brown coloured hyphae, that are thin to thick walled, lacking 

clamp connections. Cystidia present, conical, hyaline to pale golden yellow or pale 

brown, thick walled, densely encrusted at the tip. Basidia clavate, 4 sterigmate. 

Basidiospores narrowly ellipsoid to subcylindrical, thin walled, smooth, inamyloid 

in Melzer’s reagent. Members cause white rot on wood.  

Phlebiopsis crassa (Lév.) Floudas & Hibbett, Fungal Biology 119 (7): 710 (2015) 

Basionym: Thelephora crassa Lév., Annls Sci. Nat., Bot., sér. 3 2: 209 (1844) 

Synonyms: 

Stereum crassum (Lév.) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 111 (1851) 

Stereum umbrinum Berk. & M.A. Curtis, Grevillea 1 (no. 11): 164 (1873) 

Corticium murinum Kalchbr., in Thümen, Mycoth. Univ., cent. 16: no. 1504 (1880) 

Hymenochaete crassa (Lév.) Berk., Grevillea 8 (no. 48): 148 (1880) 

Hymenochaete umbrina Cooke, Grevillea 8 (no. 48): 148 (1880) 

Hymenochaete multispinulosa Peck, Bot. Gaz. 7 (5): 54 (1882) 

Hymenochaete purpurea Cooke & Morgan, in Cooke, Grevillea 11 (no. 59): 106 (1883) 

Hymenochaete scabriseta Cooke, Grevillea 11 (no. 59): 106 (1883) 

Thelephora vinosa (Berk.) Massee, J. Linn. Soc., Bot. 25 (no. 170): 145 (1889) 

Peniophora intermedia Massee, J. Linn. Soc., Bot. 25 (no. 170): 143 (1889) 

Lloydella scabriseta (Cooke) Höhn. & Litsch., Sber. Akad. Wiss. Wien, Math.-naturw. Kl., Abt. 1 

115: 1580 (1906) 

Hymenochaete kwangensis Henn., Ann. Mus. Congo Belge, Bot., Sér. 5 2 (2): 97 (1907) 

Lloydella vinosa (Berk.) Bres., Annls mycol. 14 (3/4): 233 (1916) 

Gloeocystidium intermedium (Massee) Rick, Brotéria, N.S. 3 (1): 44 (1934) 

Laxitextum crassum (Lév.) Lentz, U.S. Dept. Agric. Monogr. 24: 20 (1955) 

Lloydella umbrina (Cooke) S. Ito, Mycol. Fl. Japan 2(4): 146 (1955) 

Lopharia vinosa (Berk.) G. Cunn., Trans. Roy. Soc. N.Z. 83 (4): 625 (1956) 

Lopharia crassa (Lév.) Boidin, Bull. trimest. Soc. mycol. Fr. 74: 479 (1959) 
   Fɪɢᴜʀᴇ 18 
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Basidiomata annual, membranous, entirely resupinate, adnate, hard and 

difficult to separate from host, thin (up to 1 mm), forming large patchy growth, 

margin indefinite. Hymenophore smooth, weakly tuberculate, with a velvety 

appearance when fresh, especially towards margin, deep violet to purple, turning 

brownish from margin towards center, Context indistinct. Odour not distinct. 

Spore print not observed. 

Basidiospores 7‒8 × 3‒3.5 µm, Q=2.3–2.4, Qm=2.35, narrowly ellipsoid, 

hyaline, smooth, thinwalled, eguttulate, inamyloid in Melzer’s reagent. Basidia 

20‒52 × 4‒6 µm, clavate, slightly thick walled, 4 sterigmate. Cystidia frequent; 

52‒160 × 6‒15 µm, elongated fusiform, cylindrical to narrowly clavate, yellowish 

brown, thick walled (up to 4 µm), heavily encrusted at tip. Hymenium interwoven 

and monomitic. Generative hyphae 2‒5 µm wide, hyaline to light brown, smooth, 

thick walled (1 µm), highly branched, at some portions narrow and arboriform, 

resembling skeleto ligative hyphae, frequently septate without clamp connections.  

Specimens examined: India. Kerala State: Kozhikode district, Puthiyangadi, on 

dead log (unidentified), 06 January 2018, Arun Kumar T. K., ZGCVN666. 

Comments: This species is easily recognized by smooth to tuberculate, purple 

coloured hymenium, thick walled encrusted cystidia and large, narrowly ellipsoid 

basidiospores. Phlebiopsis amethystea (Hjortstam & Ryvarden) Chikowski & C.R.S 

also produces purple tinted smooth hymenium as in P. crassa. According to Lima et 

al. (2020), P. amethystea is a closely related species of P. crassa. However, the 

former is differentiated from P. crassa by the darker context, consistently purple 

hymenium, having three types of cystidia, that are dark brown in colour. 

Phlebiopsis crassa has pantropical distribution (Bernicchia & Gorjón 2010). 

There are no reports of this species from Kerala till date.  

Bjerkandera P. Karst. 

Basidiomata annual, found in imbricate clusters, resupinate, usually soft, 

hard and light in weight on drying, effused reflexed to pileate. Pileus sessile, 

flabelliform to semicircular, concentrically zonate, finely velutinate to pubescent, 
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greyish brown to yellowish brown. Hymenophore poroid, pore surface brownish 

black to black, pore tubes greyish black. Context white to cream, homogenous to 

duplex. Hyphal system monomitic, with hyaline to light brown coloured hyphae, 

that are thin to sparsely thick walled, bearing clamp connections. Cystidia absent. 

Basidia clavate to narrowly clavate, 4 sterigmate. Basidiospores oblong ellipsoid, 

hyaline, smooth, thin walled and inamyloid in Melzer’s reagent. Members causes 

white rot on wood. 

Bjerkandera adusta (Willd.) P. Karst., Meddn Soc. Fauna Flora fenn. 5: 38 (1879) 

Basionym: Boletus adustus Willd. Fl. berol. prodr.: 392 (1787) 

Synonyms: 

Boletus fuscoporus J.J. Planer, Ind. Pl. erfurt. Fung. add.: 26 (1788) 

Boletus pelleporus Bull., Hist. Champ. Fr. (Paris) 1 (2): 365 (1791) 

Boletus carpineus Sowerby, Col. fig. Engl. Fung. Mushr. (London) 2 (no. 18): tab. 231 (1799) 

Polyporus carpineus (Sowerby) Fr., Observ. mycol. (Havniae) 2: 257 (1818) 

Polyporus adustus (Willd.) Fr., Syst. mycol. (Lundae) 1: 363 (1821) 

Polyporus adustus var. pelleporus (Bull.) Pers., Mycol. eur. (Erlanga) 2: 64 (1825) 

Leptoporus adustus (Willd.) Quél., Enchir. fung. (Paris): 177 (1886) 

Polystictus adustus (Willd.) Gillot & Lucand, Bull. soc. Hist. nat. Autun 3: 173 (1890) 

Gloeoporus adustus (Willd.) Pilát, in Kavina & Pilát, Atlas Champ. l'Europe (Praha) 3: 137 (1937) 

Tyromyces adustus (Willd.) Pouzar, Folia geobot. phytotax. bohemoslov. 1: 370 (1966) 

Grifola adusta (Willd.) Zmitr. & Malysheva, in Zmitrovich, Malysheva & Spirin, Mycena 6: 21 

(2006) 

    Fɪɢᴜʀᴇ 19 

Basidiomata annual, small sized, imbricate, in clusters, coriaceous when 

fresh, rigid when dry, light in weight, effused reflexed to pileate. Pileus 25‒45 mm 

long, 2‒5 mm thick, soft and pliable when fresh, becoming hard on drying, 

flabelliform to nearly semicircular, applanate to wavy, radial ridges present, 

concentrically zonate, adpressed velutinate, hairs lesser towards margin, greyish 

brown or yellowish brown to brown, white along margin when young, but soon 

whole fruit body turns dark brown or with a vinaceous brown tint on maturity, 

margin wavy and lobed, narrow. Hymenophore poroid. Pores 7‒9 per mm, angular, 

absent towards margin, greyish black to black, pore tubes up to 2 mm long, greyish 

black, with a discontinuous, narrow black zone above. Context up to 1‒1.5 mm 

thick, cream, homogenous. Odour not distinct. Spore print not observed.   

  Basidiospores 3.5–4.5 × 2‒2.5 µm, Q=1.2–2, Qm=1.6, ellipsoid, hyaline, 

smooth, thin walled, eguttulate, inamyloid in Melzer’s reagent. Basidia not 
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observed. Cystidia absent. Hymenial trama interwoven and monomitic. Generative 

hyphae 2–4 µm wide, mostly hyaline or rarely brown pigmented, thin to slightly (up 

to 1 µm) thick walled, branched, with clamp connections. Skeletal hyphae and 

skeleto ligative hyphae not observed. Pileal trama interwoven and monomitic. 

Generative hyphae wider (2.5‒7µm) and thick walled (1‒1.5 µm) than those present 

in hymenium, hyaline to light brown, branched, with prominent clamp connections. 

Skeletal hyphae and skeletoligative hyphae not observed. Pileipellis made of 

trichodermal patches that are 25–42 µm long, made of hyphae 2–4 µm wide, thin to 

slightly thick walled, with obtuse ends.  

Specimen examined: India. Kerala State: Idukki district, Thekkadi, on dead tree 

(unidentified), 07 July 2017, Salna N., ZGCVN838. 

Comments: Morphology of the present specimen fits properly with the descriptions 

of B. adusta by Ryvarden & Johansen (1980), and Ryvarden & Gilbertson (1993). 

The greyish black pore surface is a remarkable character of this species (Ryvarden 

& Gilbertson 1993). Present collection shows similarity with another species of 

Bjerkandera, B. fumosa (Pers.) P. Karst. However, pore surface of the latter species 

is buff to brownish in colour (Ryvarden & Gilbertson 1993). In addition, B. fumosa 

produces slightly larger basidiospores (5.5‒7 × 2.5‒3.5 µm; according to 

descriptions of Ryvarden & Gilbertson 1993) than the present specimen. The spore 

size of B. adusta is 4.5‒5 × 2.5‒3.5 µm (Ryvarden & Johansen 1980; Corner 1989a; 

Núñez & Ryvarden 2001). When compared to this, present collection has slightly 

smaller spores (3.5–4.5 × 2‒2.5 µm). Bjerkandera adusta is reported to produce 

conidia, chlamydospores and oidia in culture (Nobles 1948). However, the present 

study could not generate pure cultures of the species, and hence the occurrence of 

conidia, chlamydospores or oidia in culture was not observed. 

Bjerkandera adusta is a cosmopolitan species (Núñez & Ryvarden 2001; 

Bernicchia 2005; Ryvarden & Melo 2014). The species has been reported from 

Kerala by Mohanan (2011). 
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Oxychaete Miettinen 

Basidiomata annual, coriaceous, resupinate to effused reflexed, yellow to 

brown coloured with a light cardboard like texture. Hymenophore poroid, pores 

angular, large and shallow. Context indistinct or very thin. Hyphal system 

monomitic, with hyaline to yellowish brown colored hyphae, that are thin to thick 

walled, and lacking clamp connections. Cystidia present, arising from subhymenial 

region, subulate, thick walled. Basidia clavate, 4 sterigmate. Basidiospores 

cylindrical, slightly curved, hyaline, thin walled, inamyloid in Melzer’s reagent. 

Oxychaete species cause white rot on wood.  

Oxychaete cervinogilva (Jungh.) Miettinen, in Miettinen, Spirin, Vlasák, Rivoire, 

Stenroos & Hibbett, MycoKeys 17: 20 (2016) 

Basionym: Polyporus cervinogilvus Jungh., Verh. Batav. Genootsch. Kunst. Wet. 17 (2): 45 (1838) 

Synonyms: 

Polystictus cervinogilvus (Jungh.) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 94 (1851) 

Microporus cervinogilvus (Jungh.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 495 (1898) 

Trichaptum cervinogilvum (Jungh.) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 164: 96 (1965) 

Oxyporus cervinogilvus (Jungh.) Ryvarden [as 'cervin-ogilvus'], Norw. Jl Bot. 20: 3 (1973) 

Flavodon cervinogilvus (Jungh.) Corner, Beih. Nova Hedwigia 86: 58 (1987) 

Flabellophora cervinogilvum (Jungh.) Corner, Beih. Nova Hedwigia 86: 58 (1987) 

Rigidoporus cervinogilvus (Jungh.) Teixeira [as 'cervino-gilvus'], Revista Brasileira de Botânica 

15(2): 126 (1992) 

Trametes dermatodes Lév., Annls Sci. Nat., Bot., sér. 3 2: 196 (1844) 

Coriolopsis dermatodes (Lév.) Murrill, Bull. Torrey bot. Club 34: 466 (1907) 

Polystictus chrysoleucus (Kalchbr.) Cooke, Grevillea 14 (no. 71): 82 (1886) 

Microporus chrysoleucus (Kalchbr.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 495 (1898) 

Trametes bombycina Pat., J. Bot., Paris 3: 166 (1889) 

   Fɪɢᴜʀᴇ 20 

Basidiomata initially formed as small patches on the substratum, later 

coalesced and widely effused with well defined margins, sometimes becoming 

pileate from edges, almost coriaceous when fresh, thin and light in weight, harder on 

drying, up to 280 mm long. Pileus 14‒98 mm long, up to 2 mm thick, applanate, 

surface tomentose, narrowly zonate, hairs more at zontations, dark ochre, pale 

yellow at margin, turning brownish black in KOH, margin even. Hymenophore 

poroid.  Pores 1‒2 per mm, angular, sometimes obliquely elongated, pale orangish 

brown when fresh, margin pale yellow or cream, turning light brown on drying. 
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Context less than 1 mm thick, pale ochre, turning brownish on bruising. Odour not 

distinctive. Spore print pale yellow.  

Basidiospores 5‒7.5 × 2‒3 µm, Q=2.6–4, Qm=3.51, subcylindrical to oblong 

ellipsoid, hyaline, smooth, thin walled, eguttulate, inamyloid in Melzer’s reagent. 

Basidia 16‒19 × 5.2 µm, clavate, 4 sterigmate. Cystidia 14‒23 × 4‒8 µm, 

ventricose, hyaline to brown, encrusted, thick walled, wall thickness up to 3 µm. 

Hymenial trama interwoven and monomitic. Generative hyphae 2‒5 µm wide, 

hyaline to yellow brown, smooth to weakly encrusted, encrustations usually easily 

dissolved in KOH, thin to thick walled (1 µm), branched, without clamp 

connections. Pileal trama loosely interwoven than hymenial trama. Generative 

hyphae 2‒6 µm wide, hyaline to yellow brown, smooth to weakly encrusted, 

encrustations usually easily dissolved in KOH, thin to thick walled (1 µm), 

branched, without clamp connections. Pileipellis interwoven at the base and 

aggregating to form trichodermium with obtuse ends; hyphae 2‒5 µm wide, hyaline 

to pale brown, thick walled, with obtuse ends.  

Specimens examined: India. Kerala State: Kozhikode district, Pokkunnu, ZG 

college campus, on dead branch of Ficus religiosa, Vinjusha N., ZGCVN202;  

Chelavoor, Thurayil kotta, on dead branch, Vinjusha N., ZGCVN209; Chelapram, 

on dead branch of Acacia manjium, 22 October 2015, Vinjusha N, ZGCVN239; 

Marad, on dead log (unidentified), 03 January 2015, Athira C. K., ZGCVN281, 

ZGCVN282; Kannur district, Poongottukavu, on branch (unidentified), 12 

September 2018, Vinjusha N., VN717. 

Comments: Basidiospores of O. cervinogilva show variations according to different 

descriptions such as, 6.5‒8.5 × 3‒3.8 µm (Corner 1987), 7‒9.5 × 3.5‒4 µm 

(Gilbertson & Adaskaveg 1993), 5.9–8.9 × 2.8–3.8 μm (Miettinen et al. 2016). 

BLAST search using the ITS sequences from the present collection showed 99% 

similarity with O. cervinogilva (GenBank numbers: MK269274, MK269143, 

MK269147). BLAST search also resulted in 99% similarity with Phanerochaete 

chrysosporium Burds. (KP771707), however is separated by having smooth 

hymenium and cylindrical cystidia (Bursdall 1985). 
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The species has distribution in tropical Asia and Australia (Ryvarden & 

Johansen 1980) and Unites States of America (Gilbertson & Adaskaveg 1993). 

Leelavathy & Ganesh (2000) and Mohanan (2011) had reported this species from 

Kerala (as Oxyporus cervinogilvus (Jungh.) Ryvarden).  

Panus Fr.  

Basidiomata annual, stipitate, infundibuliform. Pileus circular, concentrically 

zonate or azonate, glabrous to strigose or radially striated, brownish. Hymenophore 

lamellate, surface light to dark brown, hyphal pegs absent. Context thin, cream to 

brown, homogenous. Hyphal system dimitic, generative hyphae hyaline, with clamp 

connections. Skeletal hyphae hyaline to pale brown, thick walled. Pleurocystidia 

present as either gloeocystidia, metuloid cystidia or skeletocystidia. Basidia clavate, 

4 sterigmate. Basidiospores subcylindrical to cylindrical, hyaline, smooth, thin 

walled, inamyloid in Melzer’s reagent. Members cause white rot on wood. 

Panus similis (Berk. & Broome) T.W. May & A.E. Wood, Mycotaxon 54: 148 

(1995) 

Basionym: Lentinus similis Berk. & Broome, J. Linn. Soc., Bot. 14 (no. 73): 43 (1873) 

Synonyms: 

Pocillaria similis (Berk. & Broome) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Lentinus velutinus f. similis (Berk. & Broome) Pilát, Annls mycol. 34 (1/2): 130 (1936) 

Panus fulvus var. similis (Berk. & Broome) Corner, Beih. Nova Hedwigia 69: 85 (1981) 

 

   Fɪɢᴜʀᴇ 21 

Basidiomata annual, medium to large sized, solitary, coriaceous when 

young, tough and hard when mature, light in weight, stipitate, often deeply rooted on 

the host, up to 140 mm tall. Pileus 50‒130 mm diameter, circular, plano-concave or 

infundibuliform, radially plicate sulcate with striations, velutinate to glabrous, dark 

ochre to brown, darker near center and becoming paler towards margin, margin 

ciliate, even to wavy, up curved on drying. Hymenophore lamellate, lamellae 

subdecurrent, not crowded, edge even, lamellulae few, dark brown. Context 1 mm 

or less thick, pale brown. Stipe 40‒90 mm long, 4‒8 mm thick, centrally to 

eccentrically attached, cylindrical, even, with irregular pseudosclerotium at the base, 
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which are deeply inserted in the host, stipe surface densly villose to squamulose, 

dark brown, tissue solid, cream. Odour not distinct. Spore print not observed. 

Basidiospores 5–6 × 2.5–3 μm, Q=1.6–2.4, Qm=2, subcylindrical to 

ellipsoid, hyaline, smooth, thin walled, with a few guttules, inamyloid in Melzer’s 

reagent. Basidia 20–25 × 3–6 μm, narrowly clavate, 4 sterigmate. Pleurocystidia 

frequent; 21–35 × 5–7 μm, weakly lageniform, straight to flexuose, hyaline, thin to 

slightly thick walled, brightly stained in phloxine, with obtusely rounded apex. 

Sclerocystidia present; 17‒30 × 4‒7 μm, conical to subulate, hyaline, smooth, thick 

walled (1-1.5 μm), with acute tips. Hyphal pegs absent. Hymenial trama irregular 

and dimitic. Generative hyphae 2‒3 μm wide, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeletal hyphae dominant, 2‒4 μm wide, hyaline 

to pale coloured, thick walled (1 μm), mostly unbranched, sometimes weakly 

branched, septations not observed. Pileal trama interwoven. Generative hyphae 2‒3 

μm wide, hyaline, smooth, thin walled, branched, with clamp connections. Skeletal 

hyphae dominant, 2‒5 μm wide, hyaline to pale coloured, thick walled (1 μm), 

mostly unbranched, sometimes weakly branched, septations not observed. Pileipellis 

ascending to erect trichoderm, often forming trichodermal patches up to 62 μm long, 

made of hyphae that are 1.5‒3 μm wide, hyaline to yellowish brown. Stipe trama 

interwoven. Generative hyphae 2‒4 μm wide, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeletal hyphae 2‒5 μm wide, hyaline to pale 

brown, thick walled (1 μm), unbranched to weakly branched, septations not 

observed. Stipitipellis composed of erect, thick trichodermial patches, made of 

hyaline to yellowish brown, thin to slightly thick walled hyphae that are 2‒4 μm 

wide.  

Specimens examined: India. Kerala: Kozhikode district, Edakkara, Vallikkatukavu, 

on dead log (unidentified), 15 August 2015, Vinjusha N., ZGCAL15; Kotooli, on 

dead wood stump (unidentified), Vinjusha N., ZGCVN138; Chelannur, Kalarimala, 

on fallen log of Anacardium occidentale, Vinjusha N., ZGCVN177; Kuttyadi, 

Thottil palam, on dead log (uunidentified), Vinjusha N., ZGCVN718; 

Peruvannamuzhy forest, on dead log (unidentified), 22 November 2018, Vinjusha 
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N., ZGCVN764; Peruvannamuzhy forest, on dead log, 11 August 2016, Vinjusha 

N., ZGCVN430; Malappuram district, Idimuzhikkal, on dead log (unidentified), 01 

September 2015; Vinjusha N., ZGCVN25; Idukki district, Vattavada, on dead wood 

(unidentified), 28 July 2019, Vinjusha N., ZGCVN892, ZGCVN895, ZGCVN896; 

Kasaragod district, Edayilakad Kavu, on dead wood (unidentified), 16 September 

2019, Vinjusha N., ZGCVN911. 

Comments: Panus similis is easily identified from the field by centrally to 

eccentrically stipitate, infundibuliform basidiomata arising from a pseudosclerotium, 

cinnamon brown to dark brown, plicate sulcate pileus and ciliate margin. 

Microscopically, this species is characterized by the presence of cheilocystidia, 

sclerocystidia and elliposoid to oblong cylindrical basidiospores. Panus velutinus is 

the closely related species, however, separated by densely velutinate, non striated 

pileus (Pegler 1983). 

The species has a paleotropical distribution (Pegler 1983). From Kerala, P. 

similis has been reported by Manimohan et al. (2004, as L. similis Berk. & Broome) 

and Mohanan (2011).  

 

Panus neostrigosus Drechsler-Santos & Wartchow, J. Torrey bot. Soc. 139 (4): 438 

(2012) 

Basionym: Agaricus strigosus Schwein., Schr. naturf. Ges. Leipzig 1: 89 [63 of repr.] (1822) 

Synonyms:  

Agaricus crinitus Schwein., Schr. naturf. Ges. Leipzig 1: 89 [63 of repr.] (1822) 

Lentinus strigosus Fr., Syst. orb. veg. (Lundae) 1: 77 (1825) 

Lentinus lecomtei Fr., Syst. orb. veg. (Lundae) 1: 77 (1825) 

Lentinus strigosus var. tenuipes Berk. & Broome, J. Linn. Soc., Bot. 14 (no. 73): 43 (1873) 

Pocillaria strigosa (Fr.) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Pocillaria lecomtei (Fr.) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Panus rudis f. stipitata Malk., Annls mycol. 30 (1/2): 40 (1932) 

Panus semirudis Singer, Beih. Botan. Centralbl., Abt. B 56: 142 (1936) 

Panus rudis var. semirudis (Singer) Singer, Lilloa 25: 275 (1952) 

Panus lecomtei (Fr.) Corner, Beih. Nova Hedwigia 69: 90 (1981) 

Panus lecomtei var. stipitatus (Malk.) Zmitr., Bondartseva, Perevedentseva, Myasnikov & 

Kovalenko, Turczaninowia 21 (3): 39 (2018) 

Panus lecomtei var. semirudis (Singer) Zmitr., Bondartseva, Perevedentseva, Myasnikov & 

Kovalenko, Turczaninowia 21 (3): 38 (2018) 

   Fɪɢᴜʀᴇ 22 
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Basidiomata annual, small to medium sized, 42‒75 mm tall, solitary, 

coriaceous when young, tough and hard when mature, light in weight, stipitate, 

almost deeply rooted on the host. Pileus 3‒8 mm diameter, infundibuliform, 

concentric zonations absent, rough, densly villose to strigose through out, pinkish 

brown to brown, margin densely ciliate, even to wavy, in curved on drying. 

Hymenophore lamellate, lamellae crowded, flexuose, not decurrent, edge even, 

lamellulae present, brown. Context 1 mm or less wide, pale brown. Stipe 10‒74 

mm long, 5‒10 mm thick, central, cylindrical, even, broader near base, surface 

strigose, dark brown, tissue solid, cream. Odour not distinct. Spore print not 

observed. 

Basidiospores 4–6 × 1.5–2.5 μm, Q=1.6–3, Qm=2.15, elliptical to ovoid, 

hyaline, smooth, thin walled, with a few guttules, inamyloid in Melzers reagent. 

Basidia 22‒30 × 4‒5 μm, clavate, 4 sterigmate. Cheilocystidia present, 27‒38 × 

5‒6 μm, clavate to cylindrical, mostly swollen at the middle, hyaline, smooth, thin 

walled  with obtuse tips. Skeletocystidia present, 40‒84 × 8‒14 μm, broadly 

clavate, hyaline, smooth, highly thick walled (4‒6 μm), narrow at the apex, with 

basal clamp connections. Hyphal pegs absent. Hymenial trama radially arranged, 

and dimitic. Generative hyphae 2‒3 μm wide, hyaline, smooth, thin to slightly thick 

walled (up to 1 μm), branched, with frequent clamp connections. Skeletal hyphae 

dominant, 2‒4 μm wide, hyaline, thick walled (1 μm), mostly unbranched, 

sometimes weakly branched, septations not observed. Skeleto ligative hyphae not 

observed. Pileal trama interwoven, dimitic. Generative hyphae 2‒4 μm wide, 

hyaline, smooth, thin to slightly thick walled (up to 1 μm), branched, with clamp 

connections. Skeletal hyphae 3‒5 μm wide, hyaline, thick walled (1 μm), mostly 

unbranched to weakly branched, septations not observed. Skeleto ligative hyphae 

not observed. Pileipellis basically a cutis forming erect, ascending trichodermial 

patches; 40‒100 μm long, made of hyphae that are 2‒5 μm wide, hyaline to pale 

brown, thick walled with obtuse ends. Stipe trama interwoven. Generative hyphae 

2‒4 μm wide, hyaline, smooth, thin to slightly thick walled (up to 1 μm), branched, 

with clamp connections. Skeletal hyphae 3‒5 μm wide, hyaline, thick walled (1 μm), 

mostly unbranched to weakly branched, septations not observed. Stipitipellis similar 
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as pileipellis, but trichodermial patches more elongate, made of hyphae, 2‒5 μm 

wide, hyaline to pale brown, thick walled, with obtuse ends. 

Specimens examined: India. Kerala State: Malappuram district, Nilambur, KFRI 

campus, on dead wood (unidentified), 03 July 2018, Vinjusha N, ZGCVN687; 

Idukki district, Vattavada, on dead wood (unidentified), 28 July 2019, Vinjusha N., 

ZGCVN897. 

Comments: Morphologically, the present collection is similar to P. velutinus, 

especially by having a thick, hairy pileus. However, the latter produces much longer 

stipe (2‒25 cm tall), larger basidiospores (5‒8 × 3‒3.7 µm) (according to 

descriptions of Pegler 1983).  

 Panus neostrigosus has widespread distribution in Asia, Africa, North 

America, South America and is occasionally distributed in Europe (Pegler 1983). 

From Kerala, this species has been recorded by Maninohan et al. (2004) and 

Mohanan et al. (2011).  

 

Panus bambusinus (T.K.A. Kumar & Manim.) N. Vinjusha & T.K.A. Kumar comb. 

nov. 

Basionym: Lentinus bambusinus T.K.A. Kumar & Manim., Mycotaxon 92: 119 (2005) 

   Fɪɢᴜʀᴇ 23 

Basidiomata annual, small to large, solitary or in caespitose clusters, 

centrally stipitate. Pileus 15‒200 mm diameter, weakly depressed in the centre or 

infundibuliform, concentric zonations absent, squamulose when young, almost 

glabrous with age, wrinkled in dried specimens, margin entire, dentate or irregularly 

lobed. Hymenophore lamellate. Lamellae close, deccurent, sometimes 

dichotomously branched, edge finely fimbriate under a lens, lamellulae present in 

3‒4 tiers, yellowish white. Context up to 6 mm thick, white. Stipe 40‒100 mm 

long, 5‒25 mm thick, central, cylindrical, even in younger specimens, tapering 

towards the base in older specimens, surface glabrous to matted fibrillose or 
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strigose, sometimes with sparse and scattered squamules, yellowish white to brown, 

tissue solid, cream. Odour not distinct. Spore print not observed. 

Basidiospores 5–6.5 × 4–4.5 μm, Q=1.3–1.7, Qm=1.32, ellipsoid to ovoid, 

hyaline, smooth, thin walled, with refractive guttules, inamyloid in Melzers reagent. 

Basidia 20‒37 × 5‒7 μm, clavate, 4 sterigmate. Cheilocystidia present, 22‒68 × 

3‒5 μm, versiform, generally flexuose, branched towards apex, hyaline, smooth, thin 

walled with obtuse tips. Gloeocystidia frequent on edges and sides of lamellae, 

24‒48 × 6‒15 μm, mostly fusoid with acuminate tips, or narrowly clavate, hyaline, 

smooth, thin walled. Hyphal pegs absent. Hymenial trama radially arranged, and 

dimitic. Generative hyphae 2‒6 μm wide, hyaline, smooth, thin to slightly thick 

walled (up to 1 μm), branched, with clamp connections. Skeletal hyphae dominant, 

2‒4 μm wide, hyaline, thick walled (1 μm), mostly unbranched, rarely branched, 

septations not observed. Skeleto ligative hyphae not observed. Pileal trama radially 

arranged. Generative hyphae 2‒6 μm wide, rarely inflated up to 10 µm, hyaline, 

smooth, thin to slightly thick walled (up to 1 μm), branched, with clamp 

connections. Skeletal hyphae dominant, 2‒6 μm wide, hyaline, thick walled (1 μm), 

mostly unbranched, rarely branched, septations not observed. Skeleto ligative 

hyphae not observed. Pileipelliis with scattered trichodermial patches, up to 100 μm 

long, made of hyphae that are 2‒4 μm wide, hyaline, thin to slightly thick walled (up 

to 1 µm), with obtuse ends. Stipe trama interwoven. Generative hyphae 2‒5 μm 

wide, hyaline, smooth, thin to slightly thick walled (up to 1 μm), branched, with 

clamp connections. Skeletal hyphae 2‒5 μm wide, hyaline, thick walled (1 μm), 

mostly unbranched, rarely branched, septations not observed. Stipitipellis similar as 

pileipellis, made of hyphae that are 2‒4 μm wide, hyaline, mostly thin walled, with 

obtuse ends. 

Specimens examined: India. Kerala State: Malappuram district, Thenjipalam, 

Calicut University Campus, On dead roots and rhizomes of Bambusa bambos, 26 

October 2004, T. K. Arun Kumar, AK61d (deposited at CALI).  

Comments: Panus was earlier considered as one of the two sub genera of Lentinus 

(Pegler 1983). According to Pegler (1983), sub genus Panus includes species 
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without skeleto ligative hyphae and hyphal pegs, whereas, the other sub genus, 

Lentinus included species with skeleto ligative hyphae and hyphal pegs. In a recent 

phylogenetic study on Polyporales by Binder et al. (2013), Panus nested in a 

residual polyporoid clade, whereas, Lentinus was positioned in the core polyporoid 

clade. The position of Panus outside the core polyporoid clade was also confirmed 

in a later study by Zmitrovich & Kovalenko (2016). Recent taxonomic studies treat 

Lentinus and panus as independent genera of Polyporales (Njouonkou et al. 2013; 

Seelan et al. 2015, Senthilarasu 2015). Morphologically, the absence of hyphal pegs, 

presence of skeletal hyphae, without skeleto ligative hyphae, and presence of 

gloeocystidia or skeletocystidia are diagnostic features of Panus sensu stricto. Based 

on this combination of characters, some species of Lentinus (L. caespiticola Pat. & 

Har., L. strigosus Fr., L. alpacus Senthil. & S.K. Singh) has been recently 

transferred to Panus (P. caespiticola Pat. & Har., P. neostrigosus Drechsler-Santos 

& Wartchow, P. alpacus Senthil. respectively) (Drechsler-Santos et al. 2012; 

Senthilarasu 2015). 

Lentinus bambusinus is species originally described from Kerala by Kumar 

& Manimohan (2005). According to Kumar & Manimohman (2005), L. bambusinus 

belonged to sub genus Panus of genus Lentinus. Although, this species was placed 

under the genus Lentinus, the authors (Kumar & Manimohan 2005), had also 

suggested the affinity of L. bambusinus to Panus sensu stricto. In a latest 

phylogenetic study on lentinoid and polyporoid genera, Seelan et al. (2015), had 

mentioned that the morphological features of L. bambusinus makes them closer to 

genus Panus than to the genus Lentinus.  

The herbarium specimens of L. bambusinus (AK61c, AK61d, AK61e) 

collected and studied by Kumar & Manimohman (2005), were reexamined during 

the present study. The combination of characters such as presence of gloeocystidia, 

and absence of hyphal pegs and skeleto ligative hyphae fits this species within the 

genus Panus, than in the genus Lentinus. Thus, based on morphological evidence, 

the species is treated under the genus Panus in the present study. So far, nobody has 
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formally changed the combination of L. bambusinus to P. bambusinus. Hence, P. 

bambusinus comb.nov is proposed here.  

Panus hookerianus (Berk.) T.W. May & A.E. Wood, Mycotaxon 54: 148 (1995) 

Basionym: Lentinus hookerianus Berk., Hooker's J. Bot. Kew Gard. Misc. 3: 44 (1851) 

Synonym: 

Pocillaria hookeriana (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 
   

Fɪɢᴜʀᴇ 24 

 Basidiomata annual, medium sized, solitary, coriaceous when young, hard 

on drying, light in weight, stipitate, 25‒45 mm tall. Pileus 28‒50 mm diameter, 

circular, plano concave or infundibuliform, hispid strigose, with almost erect 

fasciculate hairs, cinnamon brown, with few impressed concentric zones, radial 

striations absent, margin even, thin, ciliate, incurved on drying. Hymenophore 

lamellate, lamellae subdecurrent, crowded, edge even, lamellulae present, but not 

frequent, surface cream to pale ochre. Context 1 mm thick, cream. Stipe 15‒45 mm 

long, 4‒7 mm thick centrally to eccentrically attached, cylindrical, even, stipe 

surface densely strigose, brown, tissue solid to fistulose, white. Odour not distinct. 

Spore print not observed. 

Basidiospores 5–6 × 2–3 μm, Q=2–2.5, Qm=2.2, oblong ellipsoid, hyaline, 

smooth, thin walled, with a few guttules, inamyloid in Melzer’s reagent. Basidia not 

observed. Cheilocystidia 18–35 × 4–7 μm, elongate cylindrical to fusoid, often with 

constrictions, thin walled, apex rounded. Meluloid cystidia also frequent, 18‒36 × 

6‒8 μm, lageniform to ventricose, hyaline, smooth, thick walled (1‒1.5 μm), with 

acute tips. Hymenial trama dimitic, with radial construction. Generative hyphae 

1.5‒3 μm wide, hyaline, smooth, thin walled, branched, with clamp connections. 

Skeletal hyphae dominant, 2‒4 μm wide, hyaline, thick walled (1 μm), unbranched, 

septations not observed. Pileal trama interwoven. Generative hyphae 2‒3 μm wide, 

hyaline, smooth, thin walled, branched, with clamp connections. Skeletal hyphae 

dominant, 2‒5 μm wide, hyaline, thick walled (1 μm), unbranched, septations not 

observed. Pileipellis consists of trichodermal patches, 50‒84 μm long, made of 

hyphae that are 2‒5 μm wide, hyaline to pale yellow brown, thick walled (1 µm), 

with obtuse ends. Stipe trama parallel. Generative hyphae 2‒4 μm wide, hyaline, 
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smooth, thin walled, branched, with clamp connections. Skeletal hyphae 2‒5 μm 

wide, hyaline to pale brown, thick walled (1 μm), unbranched, septations not 

observed. Stipitipellis composed of erect, thick trichodermial patches, more than 

100 µm long, made of hyphae that are 2‒4 μm wide, hyaline to yellowish brown, 

thick walled hyphae.  

Specimen examined: India. Kerala State: Idukki district, Vattavada, on dead wood 

(unidentified), 28 July 2019, Vinjusha N., ZGCVN897. 

Comments: According to Pegler (1983), the size of cheilocystidia of P. hookerianus 

is 14‒19 × 3‒4 µm. When compared to this, cheilocystidia of present Kerala 

collection is larger in size (18–35 × 4–7 μm). Present collection also shows high 

similarity with Lentinus ciliatus Lév. in morphology. According to Pegler (1983), 

stipe of L. ciliatus arise from a psedosclerotium. However, stipe of present 

collection do not arise from a psedosclerotium. Pileus surface of L. ciliatus is 

velutinate to short hispid, that may become squamulose towards the center (Pegler 

1983). Whereas, pileus surface of present Kerala collection is hispid strigose, with 

almost erect fasciculate hairs. The present Kerala collection also shows similarity 

with P. velutinus, however, the latter lacks thin walled cheilocystidia, and  produces 

slightly larger basidiospores (5‒8 × 3‒3.7 µm) (as per the description of Pegler 

1983). 

Panus velutinus (Fr.) Sacc., Syll. fung. (Abellini) 5: 618 (1887) 

Basionym: Lentinus velutinus Fr. Linnaea 5: 510 (1830) 

Synonyms: 

Lentinus fulvus Berk., Ann. Mag. nat. Hist., Ser. 1 10: 369 (1843) 

Lentinus blepharodes Berk. & M.A. Curtis, J. Linn. Soc., Bot. 10 (no. 45): 301 (1868) 

Lentinus fastuosus Kalchbr. & MacOwan, in Kalchbrenner, Grevillea 9 (no. 52): 135 (1881) 

Pocillaria velutina (Fr.) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Pocillaria blepharodes (Berk. & M.A. Curtis) Kuntze, Revis. gen. pl. (Leipzig) 2: 865 (1891) 

Pocillaria fastuosa (Kalchbr. & MacOwan) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Lentinus velutinus var. africanus Henn., Bot. Jb. 17: 31 (1893) 

Lentinus castaneus Ellis & T. Macbr., Bull. Lab. Nat. Hist. Iowa State Univ. 3 (4): 194 (1896) 

Lentinus velutinus var. blepharodes (Berk. & M.A. Curtis) Pilát, Annls mycol. 34 (1/2): 130 (1936)  

Lentinus pseudociliatus Raithelh., Hong. Arg. (Buenos Aires) 1: 146 (1974) 

Panus fulvus var. fenestratus Corner, Beih. Nova Hedwigia 69: 83 (1981) 

Panus fulvus var. glabrior Corner, Beih. Nova Hedwigia 69: 83 (1981) 

Panus fulvus var. nudicollum Corner, Beih. Nova Hedwigia 69: 84 (1981) 
    Fɪɢᴜʀᴇ 25 
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Basidiomata annual, medium sized, 62‒125 mm tall, solitary, more or less 

soft and coriaceous when young, hard and woody when mature, light in weight, 

stipitate. Pileus up to 65 mm diameter, circular, infundibuliform, radially grooved, 

covered with densly velutinous to strigose hairs, pink to purplish when young, pallid 

to earth brown when mature, margin incurved, wavy, densely ciliate. Hymenophore 

lamellate, lamellae not crowded, without dichotomous branches, lamellulae absent, 

decurrent on stipe, lamellae edge even, surface cream to light brown. Context 

cream, homogenous, 1‒2 mm thick. Stipe central, up to 75 mm long, 3‒5 mm thick, 

central or eccentric, cylindrical, even, earth brown, paler than pileus, velutinous, 

tissue solid, cream. Odour not distinct. Spore print not observed. 

Basidiospores 7–9 × 3–5 μm, Q=1.7–3, Qm=2.1, ellipsoid, hyaline, smooth, 

thin walled, guttulate, inamyloid in Melzers reagent. Basidia 16–32 × 5–7 μm, 

clavate, 4 sterigmate. Cheilocystidia frequent, 24‒44 × 4‒9 μm, fusiform to 

cylindrical, sometimes swollen at the middle, hyaline, smooth, thin walled. 

Metuloid cystidia present, 28‒33 × 4–7 μm ventricose, narrowly utriform with 

mucronate tip, erect to slightly flexuose, hyaline, smooth, thick walled (1-3 μm). 

Pleurocystidia absent. Hyphal pegs not observed. Hymenial trama radially 

arranged. Generative hyphae 2‒3 μm wide, hyaline, smooth, thin to slightly thick 

walled (up to 1 μm), branched, with clamp connections. Skeletal hyphae dominant, 

2‒4 μm wide, hyaline, thick walled (1 μm), unbranched, septations not observed, 

lumen narrow or absent. Pileal trama intertwined. Generative hyphae 2‒4 μm wide, 

hyaline, smooth, thin to slightly thick walled (up to 1 μm), branched, with clamp 

connections. Skeletal hyphae dominant, 2‒5 μm wide, hyaline, thick walled (1 μm), 

unbranched, septations not observed, lumen absent. Pileipellis composed of erect, 

ascending, elongate trichodermal patches, formed of hyphae that are 2‒5 μm wide, 

hyaline to pale brown, thick walled with obtuse tips. Stipe trama interwoven. 

Generative hyphae similar as in pileus, 2‒3 μm wide, hyaline, smooth, thin to 

slightly thick walled (up to 1 μm), branched, with clamp connections. Skeletal 

hyphae more wide (3‒5 μm) and thick walled (up to 1.5 μm), hyaline, unbranched, 

without septations. Stipitipellis composed of long trichodermial patches same as 
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pileipellis, made of 3‒6 μm wide, hyaline to light brown, thick walled (up to 2 μm) 

hyphae. 

Specimens examined: India. Kerala State: Kozhikode district, Peruvannamuzhy 

forest, on dead branch of Abrus precatorius, Vinjusha N., ZGCVN523; Kuttyadi, 

Janaki forest, on dead branch (unidentified), Vinjusha N., ZGCVN590; Palakkad 

district, Dhoni, on dead log (unidentified), 28 November 2018, Vinjusha N., 

ZGCVN777. 

Comments: Lentinus velutinus Fr. is a species originally described by Fries in 1830. 

Later, the species was treated under the genus Panus, as P. velutinus (Fr.) Sacc. by 

Saccardo (1887). Pegler (1983) considered the species in the genus Lentinus as 

Fries. According to the Index Fungorum database (accessed on 21 September 2020), 

current name of the species is L. velutinus. However, basidiomata with absence of 

hyphal pegs, and presence of metuloid cystidia properly place the species within the 

genus Panus, than in the genus Lentinus. Recent taxonomic works on lentinoid fungi 

by Drechsler-Santos et al. (2012) and Senthilarasu (2015) also treats this species as 

P. velutinus. Hence, based on the morphological characters, the species is 

considered as P. velutinus in the present study. 

Characters of the present specimens properly match with the description of 

P. velutinus by Pegler (1983, as L. velutinus). According to Pegler (1983), stipe of P. 

velutinus generally arises from a pseudosclerotium. However, pseudosclerotium was 

not observed in the present collections. Present collections show similarity with 

Panus similis (Berk. & Broome) T.W. May & A.E. Wood, and Panus natarajanus 

Senthil. Panus similis has radially plicate sulcate pileus (Pegler 1983), wheres, 

pileus surface of the present collection is not radially striate and strongly velutinous. 

In addition, Panus simils has smaller basidiospores (5‒6.2 × 2.5‒3.2 µm) than the 

present collection. Panus natarajanus differs from the present collection by having 

concentrically zonate pileus and smaller basidiospores (4.5–5 (–5.5) × 2.5–3 µm).  

Panus velutinus has pantropical distribution. The species has been reported 

from Kerala by Vrinda & Pradeep (2014). 
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Podoscypha Pat. 

Basidiomata annual, mostly thin and coriaceous, solitary or in imbricate 

clusters, pileate to stipitate, when stipitate, infundibuliform. Pileus semicircular to 

flabelliform, hirsute to glabrous, white, cream to brown, margin even to wavy. 

Hymenium smooth to more or less rugose, surface cream to light brown. Hyphal 

system dimitic, generative hyphae thin to thick walled, with clamp connections. 

Skeletal hyphae hyaline, thick walled. Skeletocystidia, metuloid cystidia present or 

absent. Gloeocystidia present with basal clamp connections. Basidia clavate, 

narrowly clavate to cylindrical. Basidiospores ellipsoid to cylindrical, hyaline, 

smooth, thin walled, inamyloid in Melzer’s reagent. Podoscypha species cause white 

rot on wood.   

Podoscypha thozetii (Berk.) Boidin, Revue Mycol., Paris 24: 208 (1959) 

Basionym: Stereum thozetii Berk., J. Linn. Soc., Bot. 18: 385 (1881) 

Synonym: 

Stereum cyathoides Henn., Hedwigia 37: 284 (1898) 

  Fɪɢᴜʀᴇ 26 

Basidiomata annual, small sized, 10–30 mm tall, usually solitary, 

infundibuliform, light in weight, coriaceous when fresh, slightly hard when dry, 

pileate. Pileus 9‒30 mm in diameter, circular, moderately to deeply depressed in the 

centre, with narrow concentric zones, glabrous, creamy ochraceous to brown, more 

brownish towards center, margin whitish, margin distinctly, undulate thin and 

papery. Hymenophore smooth, pores absent, creamish white when fresh, very pale 

brown when dry. Context less than 1 mm thick, cream. Stipe 3‒9 mm long, 2‒4 mm 

thick, cylindrical, brown, glabrous to minutely pruinose, tissue solid, even. Odour 

not distinct. Spore print not observed.  

Basidiospores 4–7 × 3–4 µm, Q=1.1–2, Qm=1.47, oblong ellipsoid to 

subglobose, hyaline, smooth, thin walled, usually monguttulate, inamyloid in 

Melzer’s reagent. Basidia 30‒40 × 4‒6 µm, narrowly clavate, 4 sterigmate. 

Gloeocystidia abundant, 55–85 × 7‒10 µm, subcylindrical, slightly sinuous, often 

with constrictions, hyaline, thin walled. Hymenial trama interwoven and dimitic. 
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Generative hyphae 3‒4 µm wide, hyaline, smooth, thin walled, branched, with 

clamp connections. Skeletal hyphae 2.5‒5 µm wide, hyaline, thick walled (up to 2 

µm), mostly solid, unbranched to sparsely branched, septations not observed. 

Skeleto ligative hyphae not observed. Pileal trama interwoven. Generative hyphae 

3‒4 µm wide, hyaline, smooth, thin walled, branched, with clamp connections. 

Skeletal hyphae 2‒4 µm wide, hyaline, thick walled (up to 2 µm), mostly solid, 

unbranched, septations not observed. Skeleto ligative hyphae not observed. 

Pileipellis a cutis composed of hyphae that are 2–4 µm wide, hyaline to pale brown, 

slightly thick to thick walled. Stipe trama similar as pileus trama; generative hyphae 

3‒4 µm wide, hyaline, smooth, thin walled, branched, with clamp connections. 

Skeletal hyphae 2‒4 µm wide, hyaline, thick walled (up to 2 µm), mostly solid, 

unbranched, septations not observed. Stipitipellis an irregular cutis composed of 

hyphae that are less parallel arranged, 2-4 µm wide, hyaline to light brown, mostly 

thick walled.  

Specimen examined: India. Kerala State: Kozhikode district, Pokkunnu, ZG 

College campus, on soil, 12 June 2016, Vinjusha N., ZGCVN326. 

Comments: Basidiomata, that are often associated with grasses, and the absence of 

hymenial cystidia, pileocystidia, caulocystidia, and oblong ellipsoid basidiospores 

easily distinguish P. thozetii from other Podoscypha species.  

Podoscypha thozetii has occurrence in Africa, America, Asia and Australasia 

(Ryvarden 2010). This species has not been previously reported from India so far.  

 

Podoscypha venustula (Speg.) D.A. Reid, Beih. Nova Hedwigia 18: 260 (1965) 

Basionym: Thelephora venustula Speg., Anal. Soc. cient. argent. 17 (2): 76 (1884) 

Synonyms: 

Thelephora zollingeri Sacc., Syll. fung. (Abellini) 6: 530 (1888) 

Stereum flabellatum Pat., Bull. Soc. mycol. Fr. 16 (4): 179 (1900) 

Podoscypha flabellata (Pat.) Pat., in Duss, Enum. Champ. Guadeloupe (Lons-le-Saunier): 21 (1903) 

Lloydella affinis (Lév.) Bres., Hedwigia 51 (4): 322 (1912) 

Stereum venustulum (Speg.) Lloyd, Mycol. Writ. 4: 36 (1913) 

Stereum malabarense Lloyd, Mycol. Writ. 4: 39 (1913) 

Stereum translucens Lloyd, Mycol. Writ. 7 (Letter 74): 1334 (1925) 

Podoscypha affinis (Lév.) Pat., Annals Cryptog. Exot. 1: 4 (1928)  
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Auricularia affinis (Lév.) J.M. Mend., Philipp. J. Sci., C, Bot. 65: 99 (1938) 

Podoscypha venustula f. malabarensis (Lloyd) D.A. Reid, Beih. Nova Hedwigia 18: 272 (1965) 

Podoscypha venustula subsp. cuneata D.A. Reid, Beih. Nova Hedwigia 18: 264 (1965) 

   Fɪɢᴜʀᴇ 27 

Basidiomata medium sized, 19–38 mm high, light in weight, narrowly 

infundibuliform or pilei fused along the margin to form a closed structure, attached 

to the substratum with a distinct stipe like part. Pileus 24–43 mm in diameter, 

circular, circular, glabrous, almost shiny, concentrically zonate, creamish brown 

with alternating dark brown to brownish black, even to wavy concentric circles, 

margin even to slightly wavy, thin and papery. Stipe like portion 7–8 mm long, 

cylindrical to laterally compressed towards the base, hispid, solid, with a flat disc 

like base. Hymenophore smooth, pores absent, cream when fresh, greyish to light 

brown on bruising. Context less than 1 mm thick, creamish white. Odour not 

distinct. Spore print not observed.  

Basidiospores 4.2–5.5 × 2–3.7 µm, Q=1.2–2.5, Qm=1.66, ellipsoid to 

broadly ellipsoid, smooth, thin walled, guttulate, inamyloid in Melzer’s reagent. 

Basidia 30–32 × 4–4.7 µm, cylindrical to narrowly clavate, 4 sterigmate, with 

granular contents and basal clamp connections. Gloeocystidia abundant, 29‒79 × 

4‒10 µm, cylindrical, sinuous, narrowly utriform to utriform or slightly moniliform, 

hyaline, thin walled. Skeleto cystidia 7‒12.3 µm wide, clavate to cylindrical with 

rounded ends, hyaline, thick walled (2 µm). Hymenial trama highly interwoven 

and dimitic. Generative hyphae 2‒5 µm wide, hyaline, thin to slightly thick walled 

(up to 1µm), branched, with frequent clamp connections. Skeletal hyphae 2‒6 µm 

wide, hyaline, thick walled (up to 2 µm), unbranched, septations not observed. 

Skeleto ligative hyphae not observed. Pileal trama almost parallel. Generative 

hyphae 2‒4 µm wide, hyaline, thin to slightly thick walled (up to 1µm), branched, 

with frequent clamp connections. Skeletal hyphae 2‒6 µm wide, hyaline, thick 

walled (2 µm), unbranched, septations not observed. Skeleto ligative hyphae not 

observed. Pileipellis a cutis made of hyphae, that are 2‒5 µm wide, hyaline to pale 

brown, encrusted, and thick walled (2 µm). Pileocystidia present, sparase, 5‒10 µm 

wide, hyaline, thick walled, often with rouded ends. Stipe trama interwoven. 
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Generative hyphae 2‒4 µm wide, hyaline, thin to slightly thick walled (up to 1 µm), 

branched, with frequent clamp connections. Skeletal hyphae 2‒6 µm wide, hyaline, 

thick walled (2 µm), unbranched, septations not observed. Skeleto ligative hyphae 

not observed. Stipitipellis a cutis made of hyphae, that are 2‒5 µm wide, hyaline to 

pale brown, thick walled. Caulocystidia present, 8‒13 µm, clavate to cylindrical, 

many constricted at tip, encrusted, thick (2 µm).  

Specimens examined: India. Kerala State: Wayanad district, Muthanga, on dead 

Bambusa species, 27 July 2016, Vinjusha N, ZGCVN390. 

Comments: As per the description of Podoscypha venustula, the size of 

basidiospores are (3.2) 3.5–4.75 × 2.2–3.5 µm (Reid 1965). However the 

basidiospores of the present collection are slightly larger (4.2–5.55.8 × 2.1–3.7 µm). 

Podoscypha venustula has been recorded from South America and New 

Zealand (Ried 1965). From Kerala, P. venustula have been documented by Mohanan 

(2011).  

 

Podoscypha petalodes (Berk.) Boidin, Revue Mycol., Paris 24: 230 (1959) 

Basionym: Stereum petalodes Berk., Ann. Mag. nat. Hist., Ser. 2 9: 198 (1852) 

Synonyms: 

Stereum elegans sensu Cunningham; fide NZfungi (2008) 

Stereum sowerbyi sensu Berkeley; fide Reid (1965) 

Thelephora sowerbyi sensu Berkeley; fide Reid (1965) 

Stereum floriforme Lloyd, Mycol. Writ. 4: 24 (1913) 

   

Fɪɢᴜʀᴇ 28 

Basidiomata annual, medium sized, 25–60 mm tall, coriaceous and papery, 

light in weight, stipitate. Pileus 18‒40 mm wide, up to 1 mm thick, flabelliform to 

circular, imbricate and clustered together, uneven with radial foldings, 

concentrically zonate, mostly glabrous, minutely pubescent at some regions, cream 

with alternating orangish brown to brown zones, margin wavy to lobed or uneven, 

thin and papery. Hymenophore smooth, pores absent, uneven with minute scattered 

tubercles, cream when young, turning to light brownish on maturity. Context not 
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distinct, less than 1 mm thick, cream. Stipe 35‒45 mm long, centrally or 

eccentrically arranged, cylindrical, bilaterally flattened at some regions, solid, 

pubescent to velutinate, brown, even, often branched at apex, generally fused at the 

base in clusterd fruitbodies. Stipe possesss thick white mycelial networks near the 

base. Odour not distinct. Spore print not observed.  

Basidiospores 4–6 × 2–3.5 µm, Q=1–2 µm, Qm=1.47 µm, ellipsoid to ovoid, 

smooth, thin walled, guttulate, usually with single guttule in the center, weakly 

cyanophilic,  inamyloid in Melzer’s reagent. Basidia narrowly clavate, 20‒60 × 4‒5 

µm, 4 sterigmate. Gloeocystidia abundant projecting beyond basidia, elongate, 40 

µm to more than 100 µm long, 3‒8 µm wide, cylindrical with sinuous, narrowly 

utriform, utriform or moniliform to irregular with swollen base, hyaline, thin walled. 

Metuloid cystidia 5.3–7 µm wide, setiform to lanceolate, with acute or rounded 

ends, hyaline, smooth, thick walled (1–3 µm). Hymenial trama highly interwoven 

and dimitic. Generative hyphae 2‒3 µm wide, hyaline, smooth, thin to slightly thick 

walled (up to 1 µm), branched, with frequent clamp connections. Skeletal hyphae 

2‒4 µm wide, hyaline, thick walled (up to 2 µm), unbranched or sparsely branched, 

septations not observed. Skeleto ligative hyphae not observed. Pileal trama 

interwoven. Generative hyphae 2‒4 µm wide, hyaline, smooth, often thick walled 

(up to 1 µm), branched, with frequent clamp connections. Skeletal hyphae 2‒7 µm 

wide, hyaline, thick walled (wall thickness 1 µm), unbranched, septations not 

observed. Skeleto ligative hyphae not observed. Pileipellis basically a cutis with 

interwoven skeletal hyphae, that are 2–4 µm wide, yellowish brown, and 

unbranched. Pileipellis consists of few scattered pileocystidia, 5‒6 µm wide, 

subclavate, hyaline, thick walled. Stipe trama dimitic. Generative hyphae 2‒4 µm 

wide, hyaline, smooth, often thick walled (up to 1 µm), branched, with frequent 

clamp connections. Skeletal hyphae 2‒6 µm wide, hyaline, thick walled (wall 

thickness 1 µm), unbranched, septations not observed. Stipitipellis a cutis, made of 

hyphae that are 2–5 µm wide, yellowish brown, and unbranched. Caulocystidia 2–5 

µm, clavate to cylindrical, moniliform or flexous, many constricted at tip, light 

brown, mostly septate, thick walled (1 µm).  
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Specimens examined: India. Kerala State: Wayanad district, Pookod, on dead log 

(unidentified), 30 June 2017, Vinjusha N., ZGCVN548; Kozhikode district, 

Thusharagiri, on soil, 14 September 2017, Vinjusha N., ZGCVN634; Kasaragod 

district, Neeleshwaram, Mannampurath Kavu, on soil, 03 September 2018, Vinjusha 

N., ZGCVN709.  

Comments: Stipitate basidiomata with thin, coriaceous, cream to pale brown 

coloured, petal like pileus are remarkable characters for identification in the field. 

The species is usually found in clusters. The stipitate species, P. mellissii, differs 

from the present collection by smaller basidiospores (Reid 1965).   

 Podoscypha petalodes is frequently distributed in tropical America and 

Pacific Islands (Reid 1965). The species has been documented from India by 

Ranadive (2014). There are no reports of P. petalodes from Kerala till date. 

Podoscypha involuta (Klotzsch ex Fr.) Imazeki, Bull. Gov. Forest Exp. Stn Tokyo 

57: 98 (1952) 

Basionym: Stereum involutum Klotzsch ex Fr., Epicr. syst. mycol. (Upsaliae): 546 (1838) 

Synonyms: 

Stereum prolificans Berk., J. Linn. Soc., Bot. 16 (no. 89): 41 (1878) 

Stereum pulchellum Sacc. & Berl., Revue mycol., Toulouse 11 (no. 44): 203 (1889) 

Stereum bresadolanum Lloyd [as 'bresadoleanum'], Mycol. Writ. 4: 41 (1913) 

Stereum hollandii Lloyd, Mycol. Writ. 4: 30 (1913) 

Stereum proximum Lloyd, Mycol. Writ. 4: 40 (1913) 

Lloydella involuta (Klotzsch ex Fr.) Bres., Hedwigia 56 (4, 5): 300 (1915) 

Lloydella involuta var. philippinensis Bres., Hedwigia 56 (4, 5): 300 (1915) 

Lloydella prolificans (Berk.) Bres., Hedwigia 56 (4,5): 300 (1915) 

Stereum philippinense (Bres.) Lloyd, Mycol. Writ. 7 (Letter 66): 1115 (1922) 

Stereum gossweileri Lloyd, Mycol. Writ. 7 (Letter 66): 1115 (1922) 

Stereum nigrobasum Lloyd, Mycol. Writ. 7 (Letter 74): 1339 (1925) 

Stereum maculatum Beeli, Bull. Soc. R. Bot. Belg. 58: 6 (1926) 

Lopharia involuta (Klotzsch ex Fr.) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 145: 194 (1963) 

 

Fɪɢᴜʀᴇ 29 

Basidiomata small to medium sized, light in weight, sessile or attached to 

the substratum with a very short stipe like base or appear as effuse reflexed, 

sometimes adjascent fruit bodies get fused and become compound basidiomes, 

almost coriaceous when fresh, slightly hard when dry. Pileus 30–70 mm long, 1 mm 
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thick, flabelliform to semicircular, matted tomentose, lesser towards margin, 

concentrically zonate, cream to pale ochre when fresh, white along margin, orangish 

brown with age, dark brown or grey on drying with brownish black concentric 

circles, margn even to lobed, thin  and papery. Hymenophore smooth, pores absent, 

transluscent showing the zonations on the pileus, cream to pale orange when fresh, 

grayish brown to brown on bruising. Context less than 1 mm thick, cream. Odour 

not distinct. Spore print not observed.  

Basidiospores 2–3 × 1.6–2 µm, Q=1.2–1.4 µm, Qm=1.29 µm, ellipsoid to 

broadly ellipsoid, smooth, thin-walled, eguttulate, inamyloid in Melzer’s reagent. 

Basidia 12–17 × 4‒5 µm, narrowly clavate to cylindrical, 4 sterigmate, hyaline, 

smooth with basal clamp connections. Gloeocystidia 22–100 × 6–21 µm, elongated 

cylindrical, broadly lageniform to lageniform, sometimes inflated towards apex, 

hyaline, smooth or encrusted, thin walled. Metuloid cystidia 11–20 µm wide, 

mostly lageniform, many with apical protrution, hyaline, apically encrusted, 

encrustations easily washed away in KOH solution, thick walled (1–2 µm), more 

abundant than gloeocystidia. Hymenial trama highly interwoven and dimitic. 

Generative hyphae 2–3 µm wide, hyaline, smooth, thin to slightly thick walled (up 

to 1 µm), branched, with frequent clamp connections. Skeletal hyphae 3‒6 µm wide, 

hyaline, thick walled (1‒2 µm), unbranched or sparsely branched, septations not 

observed. Skeleto ligative hyphae not observed. Pileal trama interwoven. 

Generative hyphae 1.5‒4 µm wide, septate, hyaline, smooth, often thick walled (up 

to 1 µm), branched, with frequent clamp connections. Skeletal hyphae 2‒3 µm wide, 

hyaline, thick walled (1 µm), mostly unbranched, but more branched towards the 

lower portion of trama, septations not observed. Skeleto ligative hyphae not 

observed. Pileipellis forming a trichoderm, arising from the highly intervowen 

skeletal hyphae below the tomentum; each hyphae 2‒5 µm wide, hyaline to light 

brown, thick walled, with obtuse ends.  

Specimens examined: India. Kerala State: Kozhikode district, Edakkara, 

Vallikkattukavu, on dead branch (unidentified), 11 July 2015 Vinjusha N, 

ZGCVN42; Pokkunnu, ZG College Yoga Centre, on dead branch (unidentified), 29 
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July 2015, Vinjusha N., ZGCVN95; 22 September 2015, Vinjusha N., ZGCVN206; 

Koyilandy, Muchikunnu, Kottayil Kavu, on dead log (unidentified), Vinjusha N., 

ZGCVN227; Peruvannamuzhy, on dead logs (unidentified), Vinjusha N, 11 August 

2016, ZGCVN436; Kasaragod district, Nileshwar, Kareem’s forest, 30 July 2019, 

Vnjusha N., ZGCVN871; Wayanad district, Pookod, on dead branch (unidentified), 

30 June 2017, Vinjusha N., ZGCVN543. 

Comments: Our collections show similarity with P. multizonata (Berk. & Broome) 

Pat. by having flabelliform compound basidiomata and cylindrical gloeocystidia. 

However, the latter produces multi coloured basidiomata, that are pale orange 

brown, ochraceous buff to pale brown with dark chestnut brown zones, or blackish 

brown in colour, and lacks cystidia (Reid 1965). In addition, P. multizonata 

produces larger basidiospores than the present collection (4.75‒6.2 × 3.75‒4.75 µm).  

P. involuta has occurrence in tropical Africa, Asia and Australasia and are 

absent in tropical America (Reid 1965). This species has been not been reported 

from India till date.  

 

Podoscypha mellissii (Berk. ex Sacc.) Bres., Mém. Acad. malgache 6: 11 (1928) 

Basionym: Stereum mellissii Berk. ex Sacc. [as 'mellisii'], Syll. fung. (Abellini) 6: 553 (1888) 

Synonyms: 

Stereum mellissii Berk. [as 'mellisii'], Grevillea 13 (no. 65): 3 (1884) 

Lloydella mellissii (Berk. ex Sacc.) Bres., Hedwigia 56 (4, 5): 300 (1915) 

Stereum nigropus Lloyd, Mycol. Writ. 6 (Letter 61): 886 (1919) 

Stereum nigroporum J.A. Stev., Bull. Lloyd Libr. Bot. 32: 56 (1933) 

                         

Fɪɢᴜʀᴇ 30 

Basidiomata annual, small sized, solitary, 10–25 mm tall, light in weight, 

infundibuliform, almost coriaceous when fresh, hard and tough when dry. Pileus 

10‒40 mm in diameter, circular, glabrous, almost shiny, laccate, dark brown to black 

with alternating brownish black concentric circles, cream near margin, margin even, 

thin and papery. Stipe 2‒14 mm long, 2‒4 mm thick, cylindrical, solid, pubescent to 

velutinate, black, with a flat disc like base. Hymenophore smooth, pores absent, 
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slighlt hispid when viewed under a lens, cream when fresh, greyish to light brown 

on bruising. Context less than 1 mm thick, cream. Odour not distinct. Spore print 

not observed.  

Basidiospores 2–3.7 × 1.6–2 µm, Q=1.2–1.9, Qm=1.96, broadly ellipsoid to 

ellipsoid, smooth, thin walled, eguttulate, inamyloid in Melzer’s reagent. Basidia 

not observed. Basidioles bear basal clamp connections Gloeocystidia abundant, 

22.5–53 × 4‒8 µm, sinuous, narrowly utriform, utriform or moniliform to irregular 

with swollen base, hyaline, thin walled, some with basal clamp connections. 

Metuloid cystidia 30‒38 × 5–7 µm, fusiform or ventricose, with acute or rounded 

ends, hyaline, smooth, thick-walled; wall thickness 1–3 µm. Hymenial trama 

highly interwoven and dimitic. Generative hyphae 2‒3 µm wide, hyaline, smooth, 

thin to slightly thick walled (up to 1µm), branched, with frequent clamp 

connections. Skeletal hyphae 2‒4 µm wide, hyaline, thick walled (up to 2 µm), 

unbranched or sparsely branched, septations not observed. Skeleto ligative hyphae 

not observed. Pileal trama interwoven. Generative hyphae 2‒4 µm wide, hyaline, 

thin to often thick walled (up to 1µm), branched, with frequent clamp connections. 

Skeletal hyphae 2‒5 µm wide, hyaline, thick walled (1 µm), unbranched, septations 

not observed. Skeleto ligative hyphae not observed. Pileipellis basically a cutis with 

interwoven skeletal hyphae, 2–4 µm wide, yellowish brown, unbranched, septations 

not observed. Stipe trama consist of generative and skeletal hyphae, similar as in 

pileus portion. Generative hyphae 2‒4 µm wide, septate, hyaline, smooth, thin to 

slightly thick walled (up to 1 µm), branched, with clamp connections. Skeletal 

hyphae 2‒6 µm wide, hyaline, thick walled (2 µm), unbranched, septations not 

observed. Stipitipellis basically a cutis, composed of hyphae that are 2–4 µm wide, 

yellowish brown, unbranched, thin to thick walled. Caulocystidia 2–5 µm wide, 

clavate to cylindrical, moniliform or flexous, many constricted at tip, pale yellow to 

yellowish brown, thick walled (1 µm). 

Specimens examined: India. Kerala State: Kannur district, Aralam, on dead log 

(unidentified), 16 September 2015, Vijisha P., ZGCVN197; Ernakulam district, 
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Perumbavoor, Iringlole kavu, on dead branch (unidentified), Vinjusha N., 

ZGCVN567. 

Comments: Characters of the present collections properly fit in the available 

descriptions of P. mellissii by Reid (1965) and Ryvarden (2010). The collections 

show some similarities with Podoscypha venustula (Speg.) D. A. Reid. As per the 

description of Reid (1965), the size of basidiospores of P. venustula are (3.2) 3.5–

4.75 × 2.2–3.5 (3.75) µm. However, basidiospores of the present collection are 

smaller (2.6–3.7 × 1.6–2 µm). P. bolleana (Mont.) Boidin also shows some 

resemblances with our collection, but produce larger spores (4–6 × 2.7–3.5 µm).  

 Podoscypha mellissii has paleotropical distribution (Hjortstam et al. 1998). 

In Asia, this species was documented from Perak (Chipp 1921, as Stereum mellisii), 

Philippines (Teodoro 1937; Reid 1965), and Indonesia, Malaysia, Singapore (Reid 

1965). The species has not been reported from India so far. 

Abortiporus Murrill 

Basidiomata annual, lignicolous, found in imbricate clusters, sometimes 

solitary, sessile to dimidiate, soft and fleshy when fresh, hard on drying, light in 

weight, pileate. Pileus semicircular to distorted in shape, tomentose, adpressed 

fibrillose towards margin, yellowish to golden brown, margin white, uneven and 

lacerate. Hymenophore poroid to daedaloid, when poroid, usually angular, pore 

surface white when fresh, brown on bruising, pore tubes concolorous with pore 

surface. Context white to pale buff, homogenous to weakly duplex with soft and 

spongy upper layer and rigid lower layer. Hyphal system monomitic to dimitic, 

generative hyphae hyaline, thin to thick walled, with clamp connections. Cystidia 

absent. Gloeocystidia present, cylindrical, erect to flexuose, thin walled. 

Chlamydospores common and frequent, subglobose to ellipsoid, hyaline, thick 

walled. Basidia and basidiospores not observed. The genus causes white rot on 

wood. 
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Abortiporus biennis (Bull.) Singer, Mycologia 36 (1): 68 (1944) 

Basionym: Boletus biennis Bull., Herb. Fr. (Paris) 10: tab. 449 (1789) 

Synonyms: 

Agaricus coriaceus Scop., Fl. carniol., Edn 2 (Wien) 2: 446 (1772) 

Sistotrema bienne (Bull.) Pers., Syn. meth. fung. (Göttingen) 2: 550 (1801) 

Sistotrema rufescens Pers., Syn. meth. fung. (Göttingen) 2: 550 (1801) 

Hydnum bienne (Bull.) Lam. & DC., Fl. franç., Edn 3 (Paris) 2: 112 (1805) 

Daedalea biennis (Bull.) Fr., Syst. mycol. (Lundae) 1: 332 (1821) 

Daedalea rufescens (Pers.) Secr., Mycogr. Suisse (1833) 

Polyporus biennis (Bull.) Fr., Epicr. syst. mycol. (Upsaliae): 433 (1838) 

Trametes rufescens (Pers.) G.H. Otth, in Secretan, (1861) 

Polystictus rufescens (Pers.) P. Karst., Bidr. Känn. Finl. Nat. Folk 37: 69 (1882) 

Heteroporus biennis (Bull.) Lázaro Ibiza, Revta R. Acad. Cienc. exact. fis. nat. Madr. 15 (1‒3): 120 

(1916) 

Phaeolus biennis (Bull.) Pilát, Beih. bot. Zbl., Abt. 2 52: 69 (1934) 

Grifola biennis (Bull.) Zmitr. & Malysheva, in Zmitrovich, Malysheva & Spirin, Mycena 6: 21 

(2006) 

 

Fɪɢᴜʀᴇ 31 

Basidiomata annual, medium to large sized, usually found in imbricate 

clusters, sometimes solitary, soft and fleshy when fresh, hard on drying, light in 

weight, pileate. Pileus 50‒70 mm long, 10‒15 mm thick, sessile to laterally 

attached, semicircular to irregular in shape, applanate to wavy, faintly concentrically 

zonate, tomentose, adpressed fibrillose towards margin, yellowish to golden brown, 

more brownish on exposure, yellow tint completely disappears on drying, margin 

white, often weakly up curved, uneven and lacerate. Hymenophore irregularly 

poroid to daedaleoid, pores 1‒2 per mm, surface white when fresh, dull brown on 

bruising, pore tube up to 7 mm long, white, concolorous with pore surface, non 

stratified. Context up to 20 mm thick, slightly duplex, with white, loosely arrange 

layer above, and slightly darker, more densely arranged layer below. Odour not 

distinctive. Spore print not observed.   

 Basidia and basidiospores not observed. Chlamydospores 4‒8 × 5‒7 µm, 

abundant on hyphae in the contextual region, subglobose to globose, some spores 

weakly angled, hyaline, thick walled (1 µm). Gloeocystidia 40‒64 × 4‒7 µm, 

mostly embedded, cylindrical, often flexuose and with constrictions, thin walled. 

Hymenial trama interwoven and monomitic. Generative hyphae 2–6 µm wide, 

hyaline, smooth, thin to thick walled (1.5 µm), branched, with clamp connections. 
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Skeletal hyphae and skeleto ligative hyphae not observed. Pileal trama interwoven, 

generative hyphae 3‒5 µm wide, hyaline, smooth, thick walled (1‒2.5 µm), 

branched, with clamp connections. Pileipellis composed of trichodermium, 

consisting of hyphae that are 2–5 µm wide, hyaline to golden brown, thin to thick 

walled, thick walled hyphae frequently septate.  

Specimens examined: India. Kerala State: Wayanad district, 900 Kandi forest, on 

dead wood (unidentified), 16 July 2019, Vinjusha N., ZGCVN848. 

Comments: Characters of the present collection properly fits with the taxonomic 

descriptions of Abortiporus biennis by Ryvarden & Johansen (1980) and Ryvarden 

& Gilbertson (1993). Abortiporus zonatus (Corner) T. Hatt. shows similarity with 

the present collection in morphology. However, A. zonatus is separated from the 

present collection by the absence of chlamydospores (Hattori 2001). According to 

Ryvarden & Gilbertson (1993), A. biennis is recognized by their distorted 

basidiomata with hymenium having unevenly oriented pores, and presence of 

chlamydospores in the upper portion of context.  

Abortiporus biennis is distributed in North and South America, Europe, Asia 

and Australia (Ryvarden & Johansen 1980). Abortiporus biennis has been reported 

from Kerala by Leelavathy & Ganesh (2000).  

Lentinus Fr. 

Basidiomata annual, mostly infundibuliform, fibrous to suberose, stipitate. 

Pileus pubescent to densely velutinous, or squamulose, with or without radial lines, 

white to brown. Hymenophore poroid to lamellate, with or without hyphal pegs, 

surface white, cream to light brown. Context white to tan. Hyphal system consists of 

hyaline generative hyphae, with clamp connections, and hyaline to rusty brown 

skeletal and skeleto ligative hyphae. Cystidia present or absent. Basidiospores 

ellipsoid to cylindrical, hyaline, smooth, thin walled, inamyloid in Melzer’s reagent.  
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Lentinus arcularius (Batsch) Zmitr., International Journal of Medicinal Mushrooms 

(Redding) 12 (1): 88 (2010) 

Basionym: Boletus arcularius Batsch, Elench. fung. (Halle): 97 (1783)  

Synonyms: 

Polyporus arcularius (Batsch) Fr., Syst. mycol. (Lundae) 1: 342 (1821) 

Polyporus rhombiporus Pers., Mycol. eur. (Erlanga) 2: 211 (1825) 

Polyporus arcularius subsp. rhombiporus Pers., Mycol. eur. (Erlanga) 2: 211 (1825) 

Favolus ciliaris Mont., Annls Sci. Nat., Bot., sér. 2 20: 364 (1843) 

Polyporus anisoporus Delastre & Mont., Annls Sci. Nat., Bot., sér. 3 4: 357 (1845) 

Polyporus nanus Durieu & Mont., in Montagne, Syll. gen. sp. crypt. (Paris): 153 (1856) 

Polyporellus arcularius (Batsch) Fr., Meddn Soc. Fauna Flora fenn. 5: 38 (1879) 

Leucoporus arcularius (Batsch) Quél., Enchir. fung. (Paris): 165 (1886) 

Hexagonia portoricensis Murrill, Bull. Torrey bot. Club 31 (6): 331 (1904) 

Favolus portoricensis (Murrill) Sacc. & D. Sacc., Syll. fung. (Abellini) 17: 141 (1905) 

Polyporus arcularius var. arenosus (Pat.) Sacc. & Trotter, Syll. fung. (Abellini) 21: 259 (1912) 

Favolus arcularius (Batsch) Fr., Annls mycol. 11 (3): 241 (1913) 

Leucoporus arcularius var. scabellus Bourdot & Galzin, Bull. trimest. Soc. mycol. Fr. 41 (1): 115 

(1925) 

Polyporellus arcularius f. olivascens Pilát, Bull. trimest. Soc. mycol. Fr. 51 (3-4): 352 (1936) 

Polyporellus agariceus (Berk.) Pilát, Bull. trimest. Soc. mycol. Fr. 51 (3-4): 352 (1936) 

Polyporus arcularius f. fasciatus Bondartsev, Nov. sist. Niz. Rast., 1964: 180 (1964)  

   Fɪɢᴜʀᴇ 32 

Basidiomata annual, small to medium sized, infundibuliform, coriaceous 

when fresh, 15‒25 mm tall, stipitate. Pileus 10‒25 mm wide, 1‒3 mm thick, 

circular, pubescent when young, almost glabrous when mature, concentrically 

zonations absent, pale brown to brown, margin even, more brownish, thin and 

papery, incurved on drying, densely ciliate. Hymenophore poroid. Pores large, 1‒2 

per mm, angular, often radially elongated, especially near the center, and becoming 

less elongated towards margin, pore surface white when fresh, light brown on 

drying. Context thin, less than 1 mm thick, white, homogenous. Stipe 15‒20 mm 

long, up to 4‒6 mm thick, centrally attached, cylindrical, almost even, slightly 

bulged towards base, pubescent to glabrous, surface cream to pale brown, tissue 

white, solid. Odour not distinctive. Spore print not observed.  

Basidiospores 6.5‒9 × 2‒3 µm, Q=2–3.5, Qm=2.66, cylindrical ellipsoid, 

thin walled, hyaline, smooth, weakly cyanophilic, often with 1‒2 large guttules, 

inamyloid in Melzer’s reagent. Basidia 9‒16 × 4‒6 μm, clavate, 4 sterigmate. 

Cystidia absent. Hymenial trama radially arranged. Generative hyphae 2‒6 µm 

wide, hyaline, smooth, thin walled, branched, with clamp connections. Skeleto 
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ligative hyphae 2‒7 µm wide, hyaline, thick walled (1 µm), mostly with narrow 

lumen, branched, septations not observed. Pileal trama interwoven. Generative 

hyphae 2‒6 µm wide, hyaline, thin walled, branched, with clamp connections. 

Skeleto ligative hyphae 2‒9 µm wide, hyaline, thick walled (1 µm), branched, 

septations not observed. Pileipellis an irregular cutis composed of thin to slightly 

thick walled, hyaline, weakly septate hyphae; 2‒3 µm wide. Stipe trama 

interwoven. Generative hyphae similar as in pileus region, 2‒5 µm wide, hyaline, 

thin walled, branched, with clamp connections. Skeleto ligative hyphae not frequent 

as in pileus, 2‒6 µm wide, hyaline, thick walled (up to 1 µm), branched. Stipitipellis 

more or less a cutis with scattered small trichodermal patches; hyphae 3‒7 µm wide, 

hyaline to brown, slightly thick to thick walled.   

Specimens examined: India. Kerala State: Thrissur district, Peechi Dam areas, on 

dead wood (unidentified), 02 November 2018, Vinjusha N., ZGCVN746; 

Kozhikode district, Kakkodi, Chelapram, on dead branch (unidentified), 04 July 

2019, Vinjusha N., ZGCVN836. 

Comments: Characters of the present collections properly match with the 

descriptions of L. arcularius (as Polyporus arcularius) by Corner (1984) and Núñez 

& Ryvarden (1995, 2001). Thind & Chatrath (1960) had reported sparse and minute 

hyphal pegs in the collections from India. However, in the Kerala collections, 

hyphal pegs were not observed. Bose (1918, 1919, 1919a 1920, 1920a, 1921, 1921a) 

reported ovate, and smaller basidiospores for the species. The present specimen 

highly resembles Lentinus brumalis (Pers.) Zmitr. in morphology. However, L. 

brumalis possesses angular pores (2‒4 per mm), and are not radially elongated 

(According to description of Núñez & Ryvarden 2001). In addition basidiospores 

size of L. brumalis are always slightly smaller than those of L. arcularius (Núñez & 

Ryvarden 2001). L. brumalis produces more dark coloured basidisocarps than the 

present collection.  

 Lentinus arcularius has a cosmopolitan distribution except in the boreal 

regions of the world (Núñez & Ryvarden 1995). From Kerala, this species has been 

reported (as Polyporus arcularius (Batsch) Fr.) by Sankaran & Florence (1995), 
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Florence & Yesodharan (1997, 2000), Leelavathy & Ganesh (2000), Mohanan 

(2011), and Iqbal et al. (2016).  

Lentinus tricholoma (Mont.) Zmitr., International Journal of Medicinal Mushrooms 

(Redding) 12 (1): 88 (2010) 

Basionym: Polyporus tricholoma Mont., Annls Sci. Nat., Bot., sér. 2 8: 365 (1837) 

Synonyms: 

Polyporus acicula Berk. & M.A. Curtis, J. Linn. Soc., Bot. 10 (no. 45): 304 (1868) 

Polyporus stipitarius var. poris-majoribus Berk. & M.A. Curtis, J. Linn. Soc., Bot. 10 (no. 45): 304 

(1868) 

Polyporus armitii Kalchbr., Grevillea 10 (no. 55): 94 (1882) 

Polyporus stipitarius subsp. armitii (Kalchbr.) Sacc., Syll. fung. (Abellini) 6: 72 (1888) 

Polyporus stipitarius var. meizoporus Sacc. [as 'meizopora'], Syll. fung. (Abellini) 6: 72 (1888) 

Polyporus stipitarius var. pusillus Speg., Anal. Mus. nac. Hist. nat. B. Aires 6: 162 (1898) 

Leucoporus tricholoma (Mont.) Pat., in Duss, Enum. Champ. Guadeloupe (Lons-le-Saunier): 25 

(1903) 

Polyporus stipitarius var. armitii (Kalchbr.) Sacc. & Traverso, Syll. fung. (Abellini) 20: 494 (1911) 

Leucoporus chaetoloma Pat., Bull. Soc. mycol. Fr. 39 (1): 49 (1923) 

Leucoporus tricholoma var. madagascariensis Pat., Mém. Acad. malgache 6: 14 (1928) 

 

   Fɪɢᴜʀᴇ 33 

Basidiomata annual, medium sized, solitary, coriaceous when fresh, slightly 

hard when mature, 45‒55 mm tall, stipitate. Pileus 35‒70 mm wide, 2‒4 mm thick, 

circular, applanate, slightly depressed in the center, glabrous, radially striated, 

wrinkled on drying, slighlty shiny when fresh, concentrically zonations absent, pale 

yellowish brown to creamish brown, margin even, incurved on drying, ciliate. 

Hymenophore poroid. Pores 4‒6 per mm, angular, slightly ovoid in some areas, 

absent towards margin, white when young, becoming cream, very pale brown on 

bruising, slightly glazing. Stipe 23‒35 mm long, 2‒5 mm thick, central, cylindrical, 

almost even, slightly bulged towards base, glabrous, radially striated, surface cream 

to pale brown, tissue white, solid. Context up to 1 mm thick, white, homogenous. 

Odour not distinctive. Spore print not observed.  

Basidiospores 5‒7 × 2.5‒3.5 µm, Q=1.7–2.4, Qm=2.1, cylindrical ellipsoid, 

thin walled, hyaline, smooth, inamyloid in Melzer’s reagent. Basidia not observed. 

Basidioles 7‒15 × 4‒5 μm, clavate, with basal clamp connections. Cystidia absent. 

Hymenial trama radially arranged. Generative hyphae 2‒3 µm wide, sometimes 
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inflated up to 8 μm, hyaline, smooth, thin walled, branched, with clamp connections. 

Skeleto ligative hyphae 2‒4 µm wide, hyaline, smooth, thick walled (up to 1 µm), 

branched, septations not observed lumen narrow to almost absent. Pileal trama 

interwoven. Generative hyphae 2‒3µm wide, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeleto ligative hyphae 2‒4 µm wide, hyaline, 

smooth, thick walled (up to 1 µm), branched, branches more at the hyphal endings, 

rarely septate. Pileipellis a cutis composed of hyaline, thin to slightly thick walled, 

septate hyphae; 2‒3 µm wide. Stipe tissue interwoven. Generative hyphae rarely 

observed, 2‒3 µm wide, hyaline, smooth, thin walled, branched, with clamp 

connections. Skeleto ligative hyphae dominant, 2‒6 µm wide, hyaline, thick walled 

(up to 1 µm), branched, branches more frequent than in the pileus region. 

Stipitipellis similar as pileipellis, consisting of a cutis composed of hyaline, thin to 

slightly thick walled, septate hyphae that are 2‒3 µm wide. 

Specimens examined: India. Kerala State: Kozhikode district, Puthiyangadi, on 

dead wood (unidentified), 10 September 2017, Arun Kumar T. K., AK1004, 

AK1005; Idukki district, Vattavada, dead wood (unidentified), 28 July 2019, 

Vinjusha N., ZGCVN883. 

Comments: Presence of cilia along the pileal margin is one of the major 

distinguishing characters of the species. The present collection shows resemblances 

with Lentinus substrictus (Bolton) Zmitr. & Kovalenko in having cilia and similar 

microscopic characters. However, the latter is separated by having more thick 

basidiocarps and narrower basidiospores (1.7‒2.3 µm wide, Núñez & Ryvarden 

1995; Corner 1983). The specimen also shows similarity with another ciliate 

polypore, Lentinus arcularius. According to Núñez & Ryvarden (2001), hymenium 

of Lentinus arcularius possesses larger pores (1‒2 per mm), whereas, present 

collection has smaller pores (4‒6 per mm). Corner (1983) had reported that, some 

collections of L. tricholoma produced larger pores and similar spore range as in L. 

arcularius, which were placed as different varieties of the species.  

 Lentinus tricholoma has widespread distribution in the tropical areas of 

South America and are infrequent in tropical Asia, Africa and Oceania (Núñez & 
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Ryvarden 1995). The species has been documented from Kerala by Leelavathy & 

Ganesh (2000). 

Lentinus badius (Berk.) Berk., London J. Bot. 6: 491 bis (1847) 

Basionym: Panus badius Berk., London J. Bot. 1 (3): 145 (1842) 

Synonyms: 

Agaricus verrucarius Berk., Hooker's J. Bot. Kew Gard. Misc. 2: 82 (1850) 

Lentinus inquinans Berk., Hooker's J. Bot. Kew Gard. Misc. 6: 132 (1854) 

Lentinus brevipes Cooke, Grevillea 14 (no. 69): 12 (1885) 

Pleurotus verrucarius (Berk.) Sacc., Syll. fung. (Abellini) 5: 351 (1887) 

Pocillaria badia (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 2: 865 (1891)  

Pocillaria inquinans (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Pocillaria brevipes (Cooke) Kuntze, Revis. gen. pl. (Leipzig) 2: 865 (1891) 

Dendrosarcus verrucarius (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 464 (1898) 

Panus inquinans (Berk.) Singer, Sydowia 15 (1-6): 46 (1962) 

Panus brevipes (Cooke) Singer, Sydowia 15 (1-6): 45 (1962) 

 

   Fɪɢᴜʀᴇ 34 

Basidiomata annual, medium to large sized, 50‒80 mm tall, solitary, almost 

coriaceous when fresh, hard and tough, light in weight, stipitate. Pileus 50‒100 mm 

diameter, circular, infundibuliform, radially striate, squamulose, squamules distinct 

in a concentric pattern, prominent along margin and lesser towards centre, leaving 

small circular brownish spots, fuscous brown, purplish brown at some parts, margin 

acute, even, densely hairy. Hymenophore lamellate, lamellae almost crowded, with 

distinct dichotomous branches, lamellulae absent, decurrent on stipe, lamellae edge 

weakly fimbriate, ochre to light yellowish brown. Context thin, (less than 1 mm 

thick), pale ochre, homogenous. Stipe 12‒32 mm long, 7‒8 mm thick, central or 

eccentric, cylindrical, even, slightly broader towards base, covered with projecting 

sheath like scales, cream to pale brown with, tissue solid, cream. Odour not distinct. 

Spore print not observed. 

Basidiospores 4–6 × 2–2.5 μm, Q=1.5–3, Qm=2.25, cylindric ellipsoid, 

hyaline, smooth, thin walled, often monoguttulate, inamyloid in Melzers reagent. 

Basidia 18–25 × 4–5 μm, clavate, 4 sterigmate. Hyphal pegs present, 39‒51 × 

11‒31 μm, projecting beyond hymenium, mostly composed of sclerified hyphae, 

that are 3‒6 μm wide, setiform with bulbous base, widened up to 10 μm,  hyaline, 

thick walled (1 μm), with obtuse ends. Hymenial trama radially arranged. 
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Generative hyphae rarely observed, 2‒4 μm wide, hyaline, smooth, thin branched, 

branched, with clamp connections. Skeleto ligative hyphae dominant, 2‒10 μm 

wide, hyaline, thick walled (1 μm), highly branched, septations not observed mostly 

without lumen. Pileal trama interwoven. Generative hyphae sparsely observed as in 

hymenium, 2‒4 μm wide, hyaline, smooth, thin branched, branched, with clamp 

connections. Skeleto ligative hyphae more wide, 3‒12 μm wide, hyaline, thick 

walled (1‒2 μm), lumen narrow to wide or solid, septations not observed. Pileipellis 

composed of erect, ascending, metuloid like cells, 30‒60 μm long, 3‒11 μm wide, 

hyaline, thick walled (1‒2 μm) with obtuse tips. Stipe trama interwoven. 

Generative hyphae 2‒4 μm wide, hyaline, smooth, thin branched, with clamp 

connections. Skeleto ligative hyphae 3‒10 μm wide, hyaline, thick walled (1‒2 μm), 

septations not observed, lumen narrow to wide or solid. Stipitipellis a cutis at base 

forming pseudo metuloid like cells; 3-6 μm wide, cylindrical to narrowly clavate, 

hyaline, thick walled (1‒2 μm) with acute to obtuse tips. 

 Specimens examined: India. Kerala State: Kozhikode district, Kuttyadi, Janaki 

forest, 02 October 2018, on decayed log (unidentified), Salna N., ZGCVN728. 

Comments: The species belongs to the section Dicholamellatae of Lentinus Fr. The 

present collection shows resemblances with another species of the section, L. 

araucariae Har. & Pat., in having dichotomously branched lamellae and hyphal pegs 

made of thin to distinctly thick walled hyphae. However, the latter produces slightly 

larger basidiospores (5‒7 × 3‒3.5 µm, Pegler 1983). The present specimen also 

shows similarity with L. brunneofloccosus Pegler in basidiocarp morphology. But, 

the latter lacks hyphal pegs in their tissues and produces large basidiospores (5.5‒8.5 

× 2‒3.2 µm, Pegler 1983). Lentinus dicholamellatus Manim. differs from the present 

collection by the absence of metuloid cystidia, presence of sinuous-cylindric 

cheilocystidia, and larger basidiospores (6‒10 × 3‒5 µm) (Manimohan et al. 2004). 

 Distribution of the species is limited to south east Asia (Pegler 1983). The 

species has been documented from India, Malaysia, Nepal, Philippines, Thailand 

and Vietnam. There are no records of this species from Kerala so far.  
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Lentinus dicholamellatus Manim., in Manimohan, Divya, Kumar, Vrinda & 

Pradeep. Mycotaxon 90: 311–318 (2004) 

   Fɪɢᴜʀᴇ 35 

Basidiomata annual, medium to large sized, usually found in clusters, rarely 

solitary, soft and coriaceous when young, more hard when mature, light in weight, 

stipitate. Pileus 50‒150 mm diameter, circular, infundibuliform, without concentric 

zonations, adpressed squamulose, squamules not observed in some collections, light 

yellow when young, becoming ochre or light to dark brown, margin incurved, entire 

to wavy, sometimes lobed. Hymenophore lamellate, lamellae crowded, often 

dichotomously branched, decurrent on stipe, lamellae edge fimbriate, lamellulae 

few, surface dull white to cream or with a very pale yellowish tint. Context cream to 

pale brown, 1 mm thick. Stipe 20‒110 mm long, 4‒22 mm thick, central or 

eccentric, cylindrical, even, slightly narrower towards base, greyish brown to brown, 

velutinous, tissue solid, cream. Odour not distinct. Spore print not observed. 

Basidiospores 5.5–8 × 3–4 μm, Q=1.5–2, Qm=1.86, ellipsoid to broadly 

ellipsoid, hyaline, smooth, thin walled, inamyloid in Melzer’s reagent. Basidia 14–

25 × 5–7 μm, clavate, 4 sterigmate. Cheilocystidia frequent, 11‒40 × 5‒7 μm, light 

brown, elongated, sinuous cylindric, thick walled, with basal clamp connections. 

Pleurocystidia absent. Hyphal pegs present, not frequent, 35‒76 μm wide, 

projecting beyond the hymenial surface, conical, made of thin walled hyphae. 

Hymenial trama irregular. Generative hyphae 3‒4 μm wide, hyaline, thin to 

slightly thick walled (up to 1 µm), branched, with clamp connections. Skeleto 

ligative hyphae dominant, 2.5‒5 μm wide, hyaline to pale coloured, branched, thick 

walled (up to 1.5 μm), septations not observed. Pileal trama interwoven. Generative 

hyphae 2‒4 μm wide, hyaline, thin to slightly thick walled (up to 1 µm), branched, 

with clamp connections. Skeleto ligative hyphae dominant, 2.5‒7 μm wide, hyaline 

to pale coloured, branched, thick walled (up to 1.5 μm), septations not observed. 

Pileipellis an irregular cutis with inbetween erect trichodermal patches up to 100 μm 

and more long, made of hyphae that are 2‒4 μm wide, hyaline to light brown. Stipe 

trama interwoven. Generative hyphae 2‒3 μm wide, hyaline, thin walled, branched, 
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with clamp connections. Skeleto ligative hyphae dominant, 2‒5 μm wide, hyaline to 

pale brown, branched, thick walled (up to 1.5 μm), septations not observed. 

Stipitipellis a trichodermium made of 2‒6 μm wide, thin to slightly thick walled, 

pale yellowish to yellow brown hyphae, often with clamp connections, squamules of 

the stipe surface composed of erect, more than 100 μm long hyphal patches; hyphae 

1.5‒4 μm wide, slightly thick  walled, hyaline to brown. 

Specimens examined: India. Kerala State: Kozhikode district, Chelannur, on dead 

logs (unidentified), 06 September 2015, Vinjusha N, ZGCVN171, ZGCVN178; on 

dead branch of Anacardium occidentale, Vinjusha N., ZGCVN179; Koyilandy, 

Muchikunnu Kavu, on dead wood stump (unidentified), Vinjusha N., ZGCVN222; 

Kuttyadi, Thottilpalam, on dead log of Cocos nucifera, Salna N., ZGCVN734, 

ZGCVN735; Ramanattukara, Kanangad Kavu, on dead log of Adenanthera 

pavonina, 10 December 2018, Vinjusha N., ZGCVN791.  

Comments: Lentinus dicholamellatus belongs to section Dicholamellatae of genus 

Lentinus. was originally described from Kerala by Manimohan et  al. (2004). This 

species was later reported from Kerala by Mohanan (2011). 

Lentinus sajor-caju (Fr.) Fr., Epicr. syst. mycol. (Upsaliae): 393 (1838) 

Basionym: Agaricus sajor-caju Fr., Syst. mycol. (Lundae) 1: 175 (1821) 

Synonyms: 

Lentinus tanghiniae Lév., Annls Sci. Nat., Bot., sér. 3 5: 119 (1846) 

Lentinus woodii Kalchbr., Grevillea 9 (no. 52): 136 (1881) 

Lentinus tenuipes Sacc. & Paol., Atti Inst. Veneto Sci. lett., ed Arti, Sér. 6: 392 (1888) 

Pocillaria sajor-caju (Fr.) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Pocillaria tanghiniae (Lév.) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Pocillaria murrayi (Kalchbr. & MacOwan) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Pocillaria woodii (Kalchbr.) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Lentinus sajor-caju var. elegans Pilát, Annls mycol. 34 (1/2): 128 (1936) 

Lentinus sajor-caju var. medius Pilát, Annls mycol. 34 (1/2): 128 (1936) 

Lentinus sajor-caju var. velutinosquamulosus Pilát, Annls mycol. 34 (1/2): 128 (1936) 

Pleurotus sajor-caju (Fr.) Singer, Lilloa 22: 271 (1951) 

Antromycopsis sajor-caju L.N. Nair & V.P. Kaul, Sydowia 33: 223 (1980) 

Lentinus sajor-caju var. subdistans Corner, Beih. Nova Hedwigia 69: 45 (1981) 

   Fɪɢᴜʀᴇ 36 

Basidiomata annual, small to medium sized, 25‒40 mm tall, solitary, almost 

coriaceous when young, tough and hard when mature, light in weight, stipitate. 

Pileus 30‒42 mm diameter, circular, narrowly infundibuliform, concentric zonations 

https://en.wikipedia.org/wiki/Adenanthera_pavonina
https://en.wikipedia.org/wiki/Adenanthera_pavonina
https://en.wikipedia.org/wiki/Adenanthera_pavonina
https://en.wikipedia.org/wiki/Adenanthera_pavonina
https://en.wikipedia.org/wiki/Adenanthera_pavonina
https://en.wikipedia.org/wiki/Adenanthera_pavonina
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absent, with radial striations present, rough, more or less smooth, white to cream, 

light brown on bruising, margin thin, even, incurved on drying. Hymenophore 

lamellate, lamellae crowded, deeply decurrent, surface minutely hispidulous, edge 

even, lamellulae present, creamish white, brownish towards margin. Context thin, 1 

mm or less wide, cream. Stipe with an inconspicuous annulus towards apex, up to 9 

mm long, 4‒9 mm thick, central, short cylindrical, even, pubescent, creamish white 

when fresh, light brown on bruising, tissue solid, cream. Odour not distinct. Spore 

print not observed. 

Basidiospores 5–7.5 × 2–2.5 μm, Q=2.4–3, Qm=2.98, cylindrical, hyaline, 

smooth, thin walled, inamyloid in Melzer’s reagent. Basidia 20‒36 × 4‒5 μm, 

clavate, 4 sterigmate. Cheilocystidia 21‒26 × 4‒7 µm, rarely observed, similar as 

sterile basidia, clavate, hyaline, thin walled. Hyphal pegs not observed. Hymenial 

trama interwoven. Generative hyphae 2‒3 μm wide, hyaline, smooth, thin to 

slightly thick walled (up to 1 μm), branched, with clamp connections. Skeleto 

ligative hyphae dominant, 2‒6 μm wide, hyaline, thick walled (1 μm), moderately 

branched, septations not observed. Pileal trama interwoven and dimitic. Generative 

hyphae 2‒5 μm wide, hyaline, thin to slightly thick walled (up to 1 μm), branched, 

with clamp connections. Skeleto ligative hyphae 2‒6 μm wide, hyaline, thick walled 

(1 μm), branched, septations not observed. Pileipellis a cutis made of hyphae that 

are 2‒5 μm wide, hyaline to brown, thick walled with obtuse ends. Stipe trama 

interwoven. Generative hyphae 2‒4 μm wide, hyaline, thin to slightly thick walled 

(up to 1 μm), branched, with clamp connections. Skeleto ligative hyphae 2‒6 μm 

wide, hyaline, thick walled (1 μm), branched, septations not observed. Stipitipellis 

basically a cutis forming erect, ascending trichodermial patches; 40‒70 μm long, 

made of hyphae 2‒5 μm wide, hyaline to brown, thick walled with obtuse ends. 

Specimen examined: India. Kerala State: Kozhikode district, Pokkunnu, ZG 

College campus, on dead branch of Peltophorum ferrugenium, 20 December 2015, 

Vinjusha N, ZGCVN238. 

Comments: Characters of the present collection agrees with the description of L. 

sajor-caju by Corner (1981) and Pegler (1983). Lentinus squarrosulus Mont. is the 
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closely related species. Lentinus squarrosulus possesses concentric zones of 

squamules on its pileus surface (Pegler 1983), and radial striations are absent. 

However, pileus of the present specimen lacks concentrically arranged sqaumules 

and are radially striate. Moreover, L. squarrosulus produces slightly wider hyphae 

(Pegler 1983) than the present specimen. The presence of annulus on the stipe is also 

a distinguishing feature of L. sajor-caju (Pegler 1983).   

Lentinus sajor-caju has distribution in Africa, South East Asia, Australia 

(Pegler 1983). From Kerala, this species has been reported by Sathe & Daniel 

(1980), Florence (2004), Manimohan et al. (2004), Pradeep & Vrinda (2007), 

Varghese et al. (2010), and Mohanan (2011). Geetha et al. (1989), Florence & 

Balasundaran (2000), Ouseph et al. (2001), Florence (2004) reported the species as 

Pleurotus sajor-caju (Fr.) Singer. 

Lentinus polychrous Lév., Annls Sci. Nat., Bot., sér. 3 2: 175 (1844) 

Synonyms: 

Lentinus praerigidus Berk., Hooker's J. Bot. Kew Gard. Misc. 6: 132 (1854) 

Lentinus estriatus Berk. & Broome, J. Linn. Soc., Bot. 14 (no. 73): 44 (1873) 

Lentinus eximius Berk. & Broome, J. Linn. Soc., Bot. 14 (no. 73): 44 (1873) 

Pocillaria eximia (Berk. & Broome) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Pocillaria praerigida (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Pocillaria estriata (Berk. & Broome) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Pocillaria polychroa (Lév.) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Lentinus sajor-caju var. polychrous (Lév.) Pilát, Annls mycol. 34 (1/2): 128 (1936) 

Panus polychrous (Lév.) Singer, Sydowia 15 (1-6): 46 (1962) 

Panus polychrous (Lév.) Singer ex Balf.-Browne, Bull. Br. Mus. nat. Hist., Bot. 4 (3): 121 (1968) 

 

Fɪɢᴜʀᴇ 37  

Basidiomata annual, medium to large sized, 65‒80 mm tall, solitary, 

gregarious, hard and woody, tough on drying, light in weight, stipitate. Pileus 

65‒120 mm diameter, circular, narrowly infundibuliform, radially grooved, villose 

with uniformly spaced squamules, squamules more crowded towards margin, pale 

yellowish brown to greyish brown, margin acute, wavy, upcurved and often radially 

split towards center when dry. Hymenophore lamellate, lamellae almost crowded, 

usually without dichotomous branches, but rarely bifurcate, lamellulae present, 
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decurrent on stipe, lamellae edge minutely serrate, yellowish to purplish brown. 

Context cream to light brown, homogenous, 3‒6 mm thick. Stipe 10‒20 mm long, 

7‒13 mm thick, central or eccentric, cylindrical, even, slightly broader towards base, 

villose, cream to pale brown with brownish black scales at base, tissue solid, cream. 

Odour not distinct. Spore print not observed. 

Basidiospores 7–9 × 2–3 μm, Q=2.6–4, Qm=3.51, cylindrical, hyaline, 

smooth, thin walled, guttulate, inamyloid in Melzers reagent. Basidia 15–37 × 4–6 

μm, clavate, 4 sterigmate. Cystidia absent. Hyphal pegs not observed. Hymenial 

trama radially arranged. Generative hyphae not frequent, 2‒4 μm wide, hyaline, 

thin to slightly thick walled (1 μm), branched, with clamp connections. Skeleto 

ligative hyphae dominant, 2‒7 μm wide, hyaline, thick walled (1‒3 μm), with short 

tortuous branches, septations not observed, lumen narrow to wide. Pileal trama 

almost parallel. Generative hyphae 2‒4 μm wide, hyaline, thin to slightly thick 

walled (up to 1 μm), branched, with clamp connections. Skeleto ligative hyphae 3‒7 

μm wide, hyaline to pale brown, thick walled (1‒2 μm), sparsely branched than that 

of hymenium, septations not observed. Pileipellis a trichodermium composed of 

erect, ascending, elongate trichodermal patches, formed of hyphae that are 2‒6 μm 

wide, hyaline to pale coloured, thick walled (2 μm) with obtuse tips, these hyphae 

interrupted by many clavate to fusiform or variously shaped skeletal cell bodies; 

more than 100 μm long and up to 20 μm thick, hyaline, pseudo septate, with obtuse 

tips. Stipe trama almost parallel. Generative hyphae 2‒4 μm wide, hyaline, thin to 

thick walled (1 μm), branched, with clamp connections. Skeleto ligative hyphae 3‒7 

μm wide, hyaline to pale brown, thick walled (1‒2 μm), sparsely branched, 

septations not observed. Stipitipellis consists of skeletal cell bodies as in pileipellis, 

up to 100 μm long and 17 μm wide, erect clavate to cylindrical, hyalne to dark 

brown, pseudoseptate, thick walled (1‒3 μm) with obtuse tips. 

 Specimen examined: India. Kerala State: Wayanad district, Kuruva Island, on 

fallen tree log (unidentified), 07 December 2018, Vinjusha N, ZGCVN786. 

Comments: The specimen looks similar to Lentinus badius, however, the latter 

produces distinctly bifurcate lamellae and smaller basidiospores (4.7‒6.5 × 2 µm, 
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according to description of Pegler 1980). As per the description of Pegler (1983), L. 

polychrous possesses scanty to numerous hyphal pegs. However, hyphal pegs were 

not observed in the present collections. Corner (1981) had reported this species 

without hyphal pegs.  

 Lentinus polychrous is a frequently encountered species in south east Asia 

(Pegler 1983). From Kerala, L. polychrous has been documented by Manimohan et 

al. (2004) and Mohanan (2011).   

Lentinus squarrosulus Mont., Annls Sci. Nat., Bot., sér. 2 18: 21 (1842) 

Synonyms: 

Lentinus leucochrous Lév., Annls Sci. Nat., Bot., sér. 3 2: 174 (1844) 

Lentinus wilkesii Berk. & M.A. Curtis, Amer. J. Sci. Arts, Ser. 2 11: 93 (1851) 

Lentinus pergameneus subsp. ochroleucus Fr., Nova Acta R. Soc. Scient. upsal., Ser. 31 (1): 37 

(1851) 

Lentinus caespitosus Curr., Bull. N.J. Agric. Expt. Sta. 1 (3): 120 (1876) 

Lentinus hygrometricus Berk., J. Linn. Soc., Bot. 16 (no. 89): 49 (1878) 

Lentinus curreyanus Sacc. & Cub., Syll. fung. (Abellini) 5: 586 (1887) 

Lentinus bavianus Pat., J. Bot., Paris 4: 15 (1890) 

Pocillaria squarrosula (Mont.) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Pocillaria wilkesii (Berk. & M.A. Curtis) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Pocillaria hygrometrica (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Pocillaria curreyana (Sacc. & Cub.) Kuntze, Revis. gen. pl. (Leipzig) 2: 866 (1891) 

Lentinus melanopus Pat., Bull. Soc. mycol. Fr. 8 (2): 47 (1892) 

Lentinus tigrinus f. squarrosulus (Mont.) Pilát, Annls mycol. 34 (1/2): 130 (1936) 

Pleurotus squarrosulus (Mont.) Singer, Sydowia 15 (1-6): 45 (1962) 

Lentinus squarrosulus var. mangiferae Sapan, Atri & Gulati, in Sharma, Atri, Thakur & Gulati, 

International Journal of Medicinal Mushrooms (Redding) 16 (6): 594 (2014) 

 

   Fɪɢᴜʀᴇ 38 

Basidiomata annual, small to medium sized, usually found in clusters, rarely 

solitary, soft and coriaceous, becoming hard on drying, light in weight, stipitate. 

Pileus 25-70 mm in diameter, 25 mm thick, circular, umblicate to infundibuliform, 

without concentric zonations, adpressed squamulose, squamules lesser when mature, 

white when fresh, cream to light brown on when mature, more brownish on 

exposure or drying, margin incurved, entire to wavy, sometimes lacerate. 

Hymenophore lamellate, lamellae crowded, thin, without dichotomous branches, 

decurrent on stipe, lamellae edge even, lamellulae present, surface white to cream or 

with a very pale yellowish tint. Context 1‒2 mm thick, dull white to cream, 
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homogenous. Stipe 16‒20 mm long, 2‒6 mm thick, central or eccentric, cylindrical, 

even, slightly expanded at base, pubescent, squamulose at some region, cream to 

light brown, base sometimes blackish, tissue solid, cream. Odour not distinct. Spore 

print not observed. 

Basidiospores 4.5–6.5 × 1.5–3 μm, Q=1.6–3, Qm=2.2, subcylindrical, 

hyaline, smooth, thin walled, inamyloid in Melzer’s reagent. Basidia 15–25 × 4–6 

μm, clavate, 4 sterigmate. Cystidia absent. Hyphal pegs present, infrequent to 

abundant, more than 100 μm long, up to 80 μm wide, projecting beyond the 

hymenial surface, conical, made of thin walled hyphae. Hymenial trama irregular. 

Generative hyphae 2‒5 μm wide, hyaline, smooth, thin to slightly thick walled (up 

to1 μm), branched, with clamp connections. Skeleto ligative hyphae dominant, 2‒6 

μm wide, thick walled (1 μm), hyaline, branched, septations not observed. Pileal 

trama parallel. Generative hyphae infrequent, 2‒7 μm wide, hyaline, smooth, thin to 

slightly thick walled (up to 1 μm), branched, with clamp connections. Skeleto 

ligative hyphae dominant, 2‒8 μm wide, irregularly enlarged, sometimes becoming 

bulbous at some region, which appear brightly stained, hyaline, thick walled (1 μm), 

branched, septations not observed. Pileipellis a cutis forming segregated short 

patches of trichoderm, made of hyphae that are 2‒7 μm wide, hyaline, septate, thin 

walled. Stipe trama loosely interwoven. Generative hyphae 2‒6 μm wide, hyaline, 

thin walled, smooth, branched, with clamp connections. Skeleto ligative hyphae 

dominant and more branched than that of pileus, 2‒7 μm wide, hyaline to pale 

brown, thick walled (up to 1.5 μm), branched, septations not observed. Stipitipellis 

a cutis, slightly irregular than pileipellis, hyphae 2‒6 μm wide, hyaline, septate, thin 

to slightly thick walled.  

Specimens examined: India. Kerala State: Kozhikode district, Karanthur, on dead 

stump of Cocos nucifera, 04 November 2018, Vinjusha N, ZGCVN744A; Kakkodi, 

Malikkadavu, on dead branch (unidentified), Vinjusha N., ZGCVN651; Kannur 

district, Mattanur, Poongottukavu, on fallen trunk of Swietenia mahagoni, 12 

September 2018, Vinjusha N., ZGCVN714, ZGCVN715; Malappuram district, 
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Thenjipalam, Calicut University Botanical Garden, on dead wood stump 

(unidentified), 15 September 2015, Vinjusha N., VN188. 

Comments: Lentinus squarrosulus Mont. is closely related to Lentinus sajor-caju, 

however, the latter is differentiated by absence of concentric zones of squamules and 

presence of radial striations on the pileus (Pegler 1983). In addition, L. sajor-caju 

usually possesses annulus towards the upper region of stipe, whereas present 

collection lack annulus on stipe. 

 Lentinus squarrosulus has distribution in tropical regions of Asia, Africa and 

Europe (Corner 1981). The species was reported from Kerala by Sharma et al. 

(1985), Sankaran & Florence (1995), Florence & Yesodharan (2000), Florence 

(2004), Manimohan et al. (2004), Pradeep & Vrinda (2007), Varghese et al. (2010), 

Mohanan (2011).  

Ganoderma P. Karst. 

Basidiomata annual to perennial, terrestrial or lignicolous, hard and woody, 

stipitate to sessile. Pileus dull or shiny and laccate, pubescent to glabrous. 

Hymenophore poroid, pores round to angular, pore surface white to cream, often 

turns brown on bruising, tube layers single or stratified, either concolorous with pore 

surface or distinct, mostly with various shades of brown. Context cream coloured to 

dark purplish brown, soft and spongy to fibrous, homogenous to duplex, with 

distinct melanoid bands. Stipe central to lateral, surface dull to shiny and laccate. 

Hyphal system dimitic to trimitic, generative hyphae hyaline, thin walled, with 

clamp connections. Skeletal hyphae golden yellow to brown, shortly branched or 

arboriform, thick walled. Skeleto ligative hyphae hyaline, slightly thick to thick 

walled. Pileipellis of fruit bodies with laccate surface possess cylindrical, clavate to 

capitate end cells, yellowish brown, smooth or encrusted, weakly to strongly 

amyloid in Melzer’s reagent. Cystidia present or absent. Basidia clavate, 4 

sterigmate. Basidiospores narrowly to broadly ellipsoid, yellowish brown, double 

walled, with brown endosporium, separated from a hyaline exosporium by inter wall 

pillars, smooth to distinctly echinulate, apex truncate or non truncate, inamyloid in 

Melzer’s reagent. Genus causes white rot on wood.  
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Ganoderma subresinosum (Murrill) C.J. Humphrey, Mycologia 30 (3): 332 (1938) 

Basionym: Fomes subresinosus Murrill, Bull. Torrey bot. Club 35: 410 (1908) 

Synonyms: 

Polyporus mamelliporus Beeli, Bull. Soc. R. Bot. Belg. 62: 62 (1929) 

Trachyderma subresinosum (Murrill) Imazeki, Bull. Gov. Forest Exp. Stn Tokyo 57: 119 (1952) 

Magoderna subresinosum (Murrill) Steyaert, Persoonia 7 (1): 112 (1972) 

Amauroderma subresinosum (Murrill) Corner, Beih. Nova Hedwigia 75: 93 (1983) 

           

                        Fɪɢᴜʀᴇ 39  

Basidiomata annual, medium to large sized and robust, tough when fresh, 

becoming harder and woody, light in weight, pileate. Pileus 40‒240 mm long, up to 

90 mm thick, sessile to dimidiate, semicircular to irregular in shape, applanate, or 

uneven with ridges and grooves, radially wrinkled, cuticle with a cracked 

appearance on drying, concentric zonations usually absent, sometimes weakly 

zonate, laccate, shiny, glabrous, reddish brown to brownish black, almost 

completely black when mature, margin obtuse, even. Hymenophore poroid. Pores 

3  ̶ 5 per mm, round, absent near margin, surface creamish white, pale brown on 

bruising, pore tubes up to 25‒50 mm long, non stratified, cream. Context up to 30 

mm thick, soft when fresh, creamish white, homogenous. Odour not distinctive. 

Spore print not observed.  

Basidiospores 12‒17 × 9‒13 µm, Q=1.1–1.8, Qm=1.3, ovoid, yellow, double 

walled, coarsely echinulate, interwall pillars thin, pillar disposition reticulate, 

sometimes monoguttulate, inamyloid in Melzer’s reagent. Cystidia or cystidioles 

not observed. Basidia 17 ̶ 21 × 5 ̶ 7 µm, clavate, 4 sterigmate. Hymenial trama 

interwoven and trimitic. Generative hyphae 2‒3 µm wide, hyaline, smooth, thin to 

slightly thick walled (up to 1 µm), branched, with frequent clamp connections. 

Skeletal hyphae 2‒5 µm wide, hyaline to pale yellow, thick walled (1‒1.5 µm), 

weakly branched to branched, septations not observed. Skeleto ligative hyphae 1‒2 

µm wide, hyaline to very pale yellow, thick walled (1 µm), highly branched, 

sometimes arboriform, septations not observed. Pileal trama interwoven. 

Generative hyphae 2‒4 µm wide, hyaline, smooth, thin to slightly thick walled (up 

to 1 µm), branched, with clamp connections. Skeletal hyphae 2‒6 µm wide, hyaline 

to pale yellow, thick walled (1‒2 µm), weakly branched to branched, septations not 
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observed. Skeleto ligative hyphae 1‒2 µm wide, hyaline to very pale yellow, thick 

walled (up to 1 µm), highly branched, sometimes arboriform, septations not 

observed. Pileipellis a hymeniderm composed of clavate to broadly clavate cells, 

5‒11 µm wide, with minute protuberances, yellow to light brown, thick walled (1‒3 

µm), mostly solid, without granular encrustations, dextrinoid to weakly amyloid in 

Melzer’s reagent. 

Specimens examined: India. Kerala State: Malappuram district, Thenjipalam, 

Calicut University campus, on live Macaranga peltata, 20 November 2015, 

Vinjusha N., ZGCVN266; Kozhikode district, Chelannur, on live Atrocarpus 

heterophillus, 26 December 2015, Vinjusha N, ZGCVN275; Thottipalam, on dead 

Cocos nucifera, 26 June 2019, Vinjusha N., ZGCVN820, ZGCVN826; Kannur 

district, Poongottu kavu, on Cocos nucifera, 02 July 2019, Vinjusha N., 

ZGCVN832; Wayanad district, Pookod, on dead stump (unidentified), 30 June 2017, 

Vinjusha N., ZGCVN550. 

Comments: Morphology of the present collections match with the description of G. 

subresinosum by Hapuarachchi et al. (2018a) and Hapuarachchi et al. (2019). 

Present collection resembles G. colossus (Fr.) C.F. Baker in having paler context 

and larger basidiospores. Pileus surface of Ganoderma colossus is yellow, yellowish 

orange, pale brown, to brownish orange (Ryvarden & Johansen 1980; Torres-Torres 

et al. 2015), whereas, the present collections possess dark brownish black to pure 

black coloured pileus. Ganoderma colossus possesses slightly longer basidiospores 

(14‒19 µm long) than the present collection (according to descriptions of Ryvarden 

& Johansen 1980; Torres-Torres et al. 2015).  

A taxon named “G. colossus” has been previously reported from Kerala by 

Mohanan (2011). Since the voucher material of this taxon was not available for 

study, the taxonomic description of Mohanan (2011) was compared with the 

morphological characters of present Kerala collection. On comparison, it was found 

that the morphological features of the species reported as “G. colossus” by Mohanan 

(2011) properly matched with those of present Kerala collection of G. subresinosum. 

Morphology of the species documented by Mohanan (2011) was different from that 
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of true G. colossus (Based on the descriptions of Ryvarden & Johansen 1980; 

Torres-Torres et al. 2015). The macrophotograph of the species provided in 

Mohanan (2011) is also exactly same as that of present collections. So, it is believed 

that the previous record of G. colossus from Kerala by Mohanan (2011) is a 

misidentification, and in reality those collections belonged to G. subresinosum. 

 BLAST search using the ITS sequence generated from the specimen showed 

99% (GenBank numbers: MH537850, JQ409358, KP965914, LC176785) to 100% 

(GenBank number KJ654406) similarity with G. subresinosum.  BLAST result also 

resulted in 99% identity with G. sichuanense J.D. Zhao & X.Q. Zhang (KY244067. 

However, G. sichuanense produce smaller basidiospores (7–9.3 × 4.55–6.8 µm, 

Zhou et al. 2014).  

 In the phylogenetic tree (Figure 133), present collection settled with 

accession of G. subresinosum from China (voucher number: HNCM004, GenBank 

number: MH537850) with 99% bootstrap support. 

 So far, G. subresinosum has been reported from Africa, Borneo Island, India, 

Malaysia, Myanmar, Philippines and Sri Lanka (Hapuarachchi et al. 2018a). G. 

subresinosum was recently reported from Kerala by Kiran et al. (2020). 

Ganoderma species of applanatum-australe complex 

Fɪɢᴜʀᴇ 40 

Basidiomata small to large sized, hard and woody, light in weight on drying, 

pileate. Pileus 20‒180 mm long, 8‒20 mm thick, sessile, laterally attached, 

semicircular, mostly applanate or with small crust like growths or furrows on the 

surface, concentrically zonate, not so prominent in some collections, finely sulcate, 

glabrous to hispid or pubescent at some part, surface easily cracked when dry, light 

brown to grayish brown with alternating zonations, yellowish brown towards margin 

in fresh collections, white along the margin, smooth, wavy, rounded. Hymenophore 

poroid. Pores 5‒8 per mm, round to angular, usually becoming irregular towards 

margin, absent along the margin, initially white, turning pale to dark brown on 

handling, pore tubes 5‒17 mm long, coffee brown. Context 3‒13 mm thick, tough, 
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light brown to cinnamon brown, concentric zonations visible. Odour not distinctive. 

Spore print not observed.  

Basidiospores 6‒10 × 4‒7 µm, Q=1.2–2, Qm=1.56, ellipsoid to broadly 

ellipsoid or ovoid, most spores truncate at the apex, hyaline, obtuse apical cap 

present instead of truncations in some spores, yellowish brown, smooth to minutely 

roughened, double walled, interwall pillars intermediate thick, pillar disposition free, 

guttulate or eguttulate, acyanophilic, inamyloid in Melzer’s reagent. Basidia not 

observed. Cystidia absent. Hymenial trama interwoven. Generative hyphae 2‒5 

µm wide, hyaline, thin walled, branched, with clamp connections. Skeletal hyphae 

2‒8 µm wide, golden yellow to brown, thick walled (up to 2 µm), branched in an 

arboriform pattern, septations not observed. Skeleto ligative hyphae 1‒3 µm wide, 

hyaline, slightly thick walled (up to 1 µm), highly branched, branchings of Bovista 

type, septations not observed. Pileal trama interwoven. Generative hyphae 2‒3 µm 

wide, hyaline, smooth, thin walled, branched, with granular contents, with clamp 

connections. Skeletal hyphae 2‒7 µm wide, golden yellow to brown, thick walled 

(1‒2 µm), branched in an arboriform pattern, septations not observed. Skeleto 

ligative hyphae 1‒3 µm wide, hyaline, slightly thick walled (up to 1µm), highly 

branched, septations not observed. Pileipellis composed of more or less 

agglutinated, thin walled, 2‒5 µm wide hyphae with obtuse ends, ascending to form 

trichodermal patches. 

Specimens examined: India. Kerala State: Kozhikode district, Pokkunnu, on 

decayed stem of Cocos nucifera, 2 July 2015, Vinjusha N, ZGC (CAL1549); 

Kakkodi, 7 July 2015, Vinjusha N, ZGCVN15 (CAL1550); Eranjipalam, 20 July 

2015, Vinjusha N, ZGCVN75; 20 July 2015, Vinjusha N, ZGCVN77 (CAL1551); 

Thiruvannur, 22 July 2015, Vinjusha N, ZGCVN83 (CAL1552); Arikkulam, 10 

January 2016, Vinjusha N, ZGCVN289 (CAL1548); Chelannur, 7 July 2016, 

Vinjusha N, ZGCVN352 (CAL1553); Thottilpalam, on dead trunk of Cocos 

nucifera, 26 June 2019, Salna N., ZGCVN824, ZGCVN825; Kollam district, 

Karunagapally, 12 December 2016, Arun Kumar T. K., ZGCVN484 (CAL1547); 

Wayanad district, 900 Kandi forest, on dead log (unidentified), 12 July 2019, 
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Vinjusha N., ZGCVN851, ZGCVN852; Idukki district, Vattavada, on decayed tree 

log (unidentified), 28 July 2019, Vinjusha N., ZGCVN878, ZGCVN889. 

Comments: Present specimen shows high similarity with Ganoderma australe (Fr.) 

Pat. However, basidiospore size of present collections are smaller (6‒10 × 4‒7 µm), 

when compared to that of G. australe (11‒13 × 6‒9 µm; (11‒) 11.5‒14 × 4‒7 µm, as 

per the descriptions of Cunningham (1965) and Buchanan & Wilkie (1994). In most 

specimens of G. australe, one or several horizontal black resinous or melanoid 

bands are present in the context above the pore tubes, and basidiospores are 

echinulate (Ryvarden and Johanson 1980). However, melanoid bands are absent in 

our specimen and basidiospores are not echinulate. Present collection also resembles 

G. adspersum in morphology, however, the latter possesses slightly larger 

basidiospores (8.5‒12 × 6.5‒8.5, (7.8) 8.3‒10.6 (11.3) × 5.1 (5.4) ‒ 7.4 (7.8), 

according to descriptions of Schwarze & Ferner (2003) and Jargalmaa et al. (2017) 

respectively. Present collection is distinguished from similar G. gibbosum (Cooke) 

Pat. by sessile basidiocarps and smaller pores (5‒8 per mm; 4‒5 per mm in G. 

gibbosum, Jargalmaa et al. 2017). Ganoderma lobatum (Cooke) G.F. Atk. is another 

closely related species present in Ganoderma applanatum-australe complex. Present 

collection differs from Ganoderma lobatum by having smaller basidiospores 

(10‒12.5 × 7‒8 µm in G. lobatum, according to Gilbertson & Ryvarden 1986). 

Present specimen also shows resemblances with G. applanatum without much 

disparity, based on the available descriptions (Steyaert 1975a; Torres-Torres et al. 

2012; Ryvarden & Melo 2014).  

BLAST search using ITS sequence of the specimen resulted in 99% 

similarity with a Ganoderma applanatum strain (KR867655). This search result also 

showed 99% identity with G. australe (Fr.) Pat., G. adspersum and G. gibbosum 

(Cooke) Pat. (LC084749, MK345425 and KJ654404 respectively).  

In the phylogenetic tree (Fɪɢᴜʀᴇ 135), present collection clustered along with 

a taxa named as “G. applanatum” from Sri Lanka (voucher number-UOC BIB 

MB13, GenBank number: KR867655). However, our collection and the Sri Lankan 

material settled as distinct phylogenetic lineage from the G. applanatum accessions 
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from Europe, which is the type locality of G. applanatum (Niemelä & Miettinen 

2008). In the phylogenetic tree, present collection (CAL1547) settled in a one of the 

Asian clades of Moncalvo and Buchanan (2008), that includes other accessions of G. 

applanatum complex and G. australe complex from tropical countries (Cambodia, 

China, Thailand, and Singapore), and was phylogenetically distinct. This indicates a 

possible existence of an undescribed non laccate species in Asian countries like Sri 

Lanka and India, which is close to G. applanatum and G. australe. This species 

would have been misidentified as “G. applanatum” for long, because of the 

morphological semblance with the latter. Thus, the present collection from Kerala is 

discovered as a hitherto undescribed species belonging to G. applanatum-australe 

complex. However, since our collection needs additional morphological study and 

phylogenetic characterization based on multilocus data and broad sampling of 

similar species, for the time being considers the species from Kerala. 

A taxa named as “G. applanatum” has been recorded from Kerala by 

Mohanan (2011). However, the microscopic features (especially the size of 

basidiospores) provided in the taxonomic description by Mohanan (2011) makes the 

species more closer to G. australe than G. applanatum. Unfortunately, the voucher 

material of the species described by Mohanan (2011) is not available for a restudy. 

Hence the identity of the taxa described as G. applanatum by Mohanan (2011) is 

highly doubted. 

Ganoderma australe (Fr.) Pat., Bull. Soc. mycol. Fr. 5 (2, 3): 65 (1889) 

Basionym: Polyporus australis Fr., Elench. fung. (Greifswald) 1: 108 (1828) 

Synonyms: 

Polyporus tornatus Pers., in Gaudichaud-Beaupré in Freycinet, Voy. Uranie., Bot. (Paris) 4: 173 

(1827) 

Polyporus scansilis Berk., J. Linn. Soc., Bot. 16 (no. 89): 53 (1878) 

Fomes scansilis (Berk.) Cooke, Grevillea 13 (no. 68): 119 (1885) 

Fomes australis (Fr.) Cooke, Grevillea 14 (no. 69): 18 (1885) 

Placodes australis (Fr.) Quél., Enchir. fung. (Paris): 171 (1886) 

Ganoderma australe f. arculatum Bres., Malpighia 4: 293 (1890) 

Fomes australis subsp. arculatus (Bres.) Sacc., Syll. fung. (Abellini) 9: 180 (1891) 

Scindalma tornatum (Pers.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 517 (1898) 

Scindalma scansile (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 519 (1898) 

Scindalma arculatum (Bres.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 518 (1898) 

Ganoderma arcuatum (Bres.) Mussat, in Saccardo, Syll. fung. (Abellini) 15: 147 (1901) 

Elfvingia tornata (Pers.) Murrill, Bull. Torrey bot. Club 30 (5): 301 (1903) 

Ganoderma tornatum (Pers.) Bres., Hedwigia 53 (1-2): 55 (1912) 



 320 

Fomes applanatus var. australis (Fr.) Cleland & Cheel, J. Proc. R. Soc. N.S.W. 51: 518 (1917) 

Ganoderma applanatum f. australe (Fr.) Bourdot & Galzin, Bull. trimest. Soc. mycol. Fr. 41 (2): 184 

(1925) 

Elfvingia australis (Fr.) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 164: 256 (1965) 

Fomes nigrolaccatus sensu Lloyd; fide Buchanan & Ryvarden (2000) 

              

Fɪɢᴜʀᴇ 41 

Basidiomata tough when fresh, becoming corky to woody on drying, 

pileate. Pileus 70‒135 mm long, 12‒25 mm thick, sessile, laterally attached, 

dimidiate, semicircular, applanate, surface rough crust like growths, concentrically 

zonate, glabrous, hispid at the concentric zonations, varying shades of dark and light 

brown, margin even to wavy, smooth, rounded and entire. Hymenophore poroid. 

Pores 5‒6 per mm, almost regular, round, absent at the margin, surface dull white, 

turning pale brown on handling, pore tubes up to 10 mm long, greyish brown. 

Context 6 mm thick, tough, dark brown. Odour not distinctive. Spore print not 

observed.  

Basidiospores 9‒11 × 6‒7 µm, Q=1.2–1.8, Qm=1.5, ellipsoid, yellowish 

brown, double walled, inter wall pillars intermediate thick, spores mostly truncate, 

with lens cap like covering, inamyloid in Melzer’s reagent. Basidia not observed. 

Cystidia absent. Hymenial trama interwoven and trimitic. Generative hyphae 1‒5 

µm wide, hyaline, smooth, thin walled, branched, with clamp connections. Skeletal 

hyphae 2‒7 µm wide, yellowish brown to brown, smooth, thick walled (up to 2 µm), 

branched, septations not observed. Skeleto ligative hyphae 2‒3 µm wide, hyaline, 

slightly thick walled (up to 1 µm), highly branched, branchings of Bovista type. 

Pileal trama loosely interwoven and trimitic. Generative hyphae not observed. 

Skeletal hyphae 3‒6 µm wide, hyaline, thick walled (up to 2 µm), moderately 

branched. Skeleto ligative 2‒4 µm wide, hyaline, thick walled (up to 1 µm), 

branchings of Bovista type, septations not observed. Pileipellis composed of short, 

highly branched trichoderm hyphae 2‒5 µm wide, hyaline, with obtuse ends. 

Specimens examined: India. Kerala State: Palakkad district, Aryambavu, on dead 

wood stump of Cocos nucifera, 20 July 2015, Abhijith S., ZGCVN81, ZGCVN85; 
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Idukki, Pooppara, on dead wood, 30 July 2019, Vinjusha N., ZGCVN874, 

ZGCVN885. 

Comments: The present specimen is very much similar to G. applanatum in most 

morphological characters. The major difference separating present specimen from 

G. applanatum is the size of basidiospores. Ganoderma applanatum possesses 

smaller basidiospores (7‒9.6 × 5.6‒6.4 µm, according to Torres-Torres et al. 2012), 

than the present collections. According to Leonard (1998), Torres-Torres et al. 

(2012), and Ryvarden & Melo (2014), larger basidiospores, thicker crust on pileus, 

thicker and darker context and are reliable characters that separates G. australe from 

G. applanatum. Reffering to these descriptions, present collection is placed as G. 

australe. 

The BLAST search using the newly generated ITS sequence, shows 98% 

similarity with G. australe strains (LC084748, LC084738, LC084733, LC084702, 

LC084676). The BLAST result also showed 98% identity with one G. fornicatum 

(Fr). Pat. strain (JX840347). However, G. fornicatum is separated from present 

collection by its smaller basidiospores (6.9–10.3 × 3.6–5.7 μm, Hapuarachchi et al. 

2018a) and having distinct echinulae on spore walls.  

In the phylogenetic tree (Fɪɢᴜʀᴇ 133), present collection settled along with 

an accession of G. australe (Voucher number: 30-2, GenBank number: LC084748) 

from Malaysia, with 78% bootstrap support.  

Ganoderma australe has pantropical distribution (Ryvarden & Johansen 

1980; Steyaert 1975). Occurrence of this species in South India was confirmed by 

Kaliyaperumal & Kalaichelvan (2008), based on morphology and molecular 

phylogeny. From Kerala, the species has been reported by Leelavathy & Ganesh 

(2000), Iqbal et al. (2016), and Adarsh et al. (2018).  
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Ganoderma multicornum Ryvarden, Mycologia 92 (1): 184 (2000) 

  Fɪɢᴜʀᴇ 42 

Basidiomata annual, small sized, tough when fresh, becoming harder, 

woody and light in weight on drying, pileate. Pileus 45‒85 mm long, up to 25 mm 

thick, laterally attached, sessile, dimidiate, irregular with a slight convex surface 

when young, shiny, laccate, glabrous, concentrically zonate, reddish brown with 

shade of yellow, dull white towards margin, turning light brown on bruising, round, 

smooth and even. Hymenophore poroid. Pores 5‒8 per mm, round to slightly 

angular, absent near margin, creamish white, turning light to dark brown on 

bruising, pore tubes 3‒16 mm long, non- stratified, brown. Context 2‒15 mm thick, 

tough, yellowish brown. Odour not distinctive. Spore print not observed.  

Basidiospores 10‒13 × 6‒8 µm, Q=1.4–1.8, Qm=1.48, ellipsoid to ovoid, 

dark brown, double walled, smooth, inamyloid in melzers reagent. Basidia and 

basidioles not observed. Cystidia absent. Hymenial trama interwoven and trimitic. 

Generative hyphae 2‒3 µm wide, hyaline, smooth, thin walled, branched, with 

clamp connections. Skeletal hyphae 3‒5 µm wide, golden brown, thick walled (1‒2 

µm), branched, sometimes arboriform, septations not observed. Skeleto ligative 

hyphae 2‒3 µm wide, hyaline to pale brown, thick walled (1 µm), highly branched, 

sepatations not observed. Pileal trama interwoven. Generative hyphae 2‒3 µm 

wide, hyaline, smooth, thin walled, branched, with clamp connections. Skeletal 

hyphae 3‒7 µm wide, golden brown, thick walled (1‒2 µm), branched, branchings 

arboriform, septations not observed. Skeleto ligative hyphae 1.5‒3 µm wide, hyaline 

to pale brown, thick walled (1 µm), highly branched, sepatations not observed. 

Pileipellis composed of irregular, cylindrical to narrowly clavate end cells, mostly 

antler like, 35‒98 × 4‒11 µm, with many lobes and branches, straight to flexuose, 

golden brown to dark brown, thick walled (1‒4 µm), without granulations in the 

apex, sometimes with very weak granulations, amyloid in Melzer’s reagent, at some 

region hyphae interwined and highly agglutinated. 

Specimens examined: India. Kerala State: Kozhikode, Eranjipalam, near 

Sarovaram Biopark, on Polyalthia longifolia, 20 July 2015, Vinjusha N., 
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ZGCVN76; Marad, on dead Cocos nucifera, 16 January 2016, Athira C. K., 

ZGCVN308. 

Comments: The typical antler like branching of the pileipellis cells of this species 

easily distinguishes it from other Ganoderma species present in the laccate complex. 

According to Ryvarden (2000b), G. orbiforme (Fr.) Ryvarden is the closely related 

species of G. multicornum, however, separated from the former by having less 

branched pileipellis cells and slightly smaller basidiospores.  

So far, no DNA sequences of G. multicornum are available in the GenBank 

database. BLAST search using the ITS sequence generated from the present 

collection resulted in 93% with G. orbiforme (GenBank numbers:  MK345448, 

MK345446).  

In the phylogenetic tree, G. multicornum of the present study settled near to 

G. australe accession from Malaysia. However, the non laccate pileus surface, 

lacking palisade end cells easily distinguishes G. australe from present collection. 

Morphologically, G. orbiforme is the closest relative of G. multicornum (Ryvarden 

2000b). However, G. orbiforme accessions used in the analysis settled in a separate 

clade from G. multicornum. Additional sampling and sequencing are required to 

resolve the phylogenetic relationship of this taxa. 

There are no much records available for this species since its original 

description from South America (Ryvarden 2000b, on unidentified dead hardwood). 

In India, G. multicornum has been reported from Pune on Azadiracta indica and 

Delonix regia (Ranadive & Jagtap 2016). There are no reports of this species from 

Kerala till date. 

Ganoderma multipileum Ding Hou [as 'multipilea'], Quarterly Journal of the 

Taiwan Museum 3: 101 (1950) 

   Fɪɢᴜʀᴇ 43 

Basidiomata annual, small to large sized, solitary, tough when fresh, 

becomes harder and woody on maturity, light in weight on drying, usually stipitate, 
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sometimes sessile to dimidiate. Pileus 60‒300 mm long, 10‒50 mm thick, irregular 

in shape when young, becoming semicircular to circular, applanate or uneven with 

lobes in stipitate fruit bodies, sometimes get highly lobed and form large compound 

fruit bodies, surface concentrically zonate or not, sometimes sulcate, smooth, shiny, 

laccate, glabrous, reddish brown to wood brown, margin round, smooth and entire. 

Hymenophore poroid. Pores 5‒6 per mm, round to ovoid, irregular at some parts, 

absent near margin, white, turning light to dark brown on bruising, pore tubes 3‒4 

cm long, non- stratified, coffee brown, dissepiments 72‒123 µm wide. Context 1‒4 

cm, tough, corky, brown. Stipe 4‒12 cm long, cylindrical, single or highly branched 

towards apex in large compoung fruitbodies, woody, smooth, shiny, laccate, 

glabrous, dark brown. Stipe tissue light to dark brown, fibrous, solid. Odour not 

distinctive. Spore print not observed.  

Basidiospores 6‒11 × 5‒7 µm, Q=1.2–2, Qm=1.5, ellipsoid to broadly 

ellipsoid, yellowish brown, distintly echinulate, double walled, interwall pillars 

intermediate thick, truncate to frequently ovoid at the apex, pillar disposition free, 

eguttulate,  inamyloid in melzer’s reagent. Basidia not observed. Cystidia absent. 

Hymenial trama interwoven, trimitic and compactly arranged. Generative hyphae 

up to 2‒3 µm wide, hyaline, smooth, thin to thick walled (1 µm), branched, with 

clamp connections. Skeletal hyphae 4‒5 µm wide, light to dark brown, thick walled 

(up to 3 µm), branched, septations not observed. Skeleto ligative hyphae up to 3 µm 

wide, hyaline to pale brown, thick walled (1 µm), highly branched, septations not 

observed. Pileal trama interwoven. Generative hyphae 3‒5 µm wide, hyaline, thin 

walled, branched, with clamp connections. Skeletal hyphae 4‒7 µm wide, brown, 

thick walled (1‒2 µm), branched, septations not observed. Skeleto ligative hyphae 

1‒2 µm wide, hyaline to pale brown, thick walled (1 µm), highly branched, 

sepatations not observed. Pileipellis hyphae composed of cylindrical to clavate end 

cells; 4‒13 µm wide, regularly arranged, without lobes and protuberances, golden 

brown to yellowish brown, smooth to mostly encrusted at tip, encrustations easily 

dissolved in KOH, thick walled (2‒4 µm), strongly amyloid in Melzer’s reagent.   
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Specimens examined: India. Kerala State: Kozhikode district, Francis road, on live 

tree of Delonix regia, 04 July 2015, Vinjusha N., ZGCVN13; Chelapram, on Cocos 

nucifera, 29 August 2017, Vinjusha N., ZGCVN325; Kariyathan Kavu, on dead 

wood stump (unidentified), 12 September 2016, Vinjusha N., ZGCVN348; 

Wayanad district, Muthanga, on dead wood stump of unknown tree (unidentified), 

27 July 2016,  Vinjusha N., ZGCVN395; Kannur district, Aralam, on dead wood 

(unidentified), 24 September 2016, Vijisha P., ZGCVN462; Kozhikode district, 

Ramanattukara, on dead wood stump (unidentified), 05 February 2017, Vinjusha N., 

ZGCVN481; Peruvannamuzhy, on Terminalia arjuna, 24 June 2017, Vinjusha N., 

ZGCVN524; Thrissur district, Peechi, on dead wood (unidentified), 25 June 2017, 

Vinjusha N., ZGCVN534; Kasaragod, Trikaripur, Edayilakkad kavu, on dead wood 

(unidentified), 01 September 2017, Vinjusha N., ZGCVN626; Malappuram district, 

Calicut University campus, on live Acacia species, 19 September 2017, Vinjusha N., 

ZGCVN637; on soil (near base of Acacia species) 20 July 2018, Vinjusha N., 

ZGCVN682. 

Comments: Present collections show high morphological similarity with G. lucidum 

(Curtis) P. Karst., however can be differentiated from the latter based on surface 

feature of basidiospores. Basidiospores of  G. lucidum are mostly defined as rugose, 

coarsely echinulate, with sinuous ridges or shallow depressions (Bazzalo & Wright 

1982; Ryvarden & Gilbertson 1993; Zhou et al. 2014). Whereas, present collections 

possesses finely echinulate basidiospores.    

 BLAST search using ITS sequences from the present collections resulted in 

99% similarity with G. multipileum accessions (MG279184, LC149613) and G. 

lucidum accessions (MK940282, HM053463, GU726932, GQ249884) 

 G. lucidum and G. multipileum are two widely misidentified taxa of the 

genus (Wang et al. 2009). Based on a molecular phylogenetic study, Wang et al. 

(2009) proved that the species reported as G. lucidum from Asian countries like 

India actually belongs to G. multiplieum. According to Wang et al. (2009), two 

Indian accessions (voucher numbers: FRI816, BCRC36123; GenBank numbers: 

X87351/X87361 and EU021459 respectively) labeled as “G. lucidum” settled 
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together with G. multipileum, and were also distinct from the typical G. lucidum of 

European countries. In the phylogenetic tree (Fɪɢᴜʀᴇ 133) generated here, accessions 

of present collections settled near to G. multipileum, and was distinct from the G. 

lucidum accessions. 

Ganoderma enigmaticum M.P.A. Coetzee, Marinc. & M.J. Wingf., in Coetzee, 

Marincowitz, Muthelo & Wingfield, Mycosphere 6 (1): 251 (2015) 

   Fɪɢᴜʀᴇ 44 

Basidiomata annual to perennial, medium sized, solitary, tough when fresh, 

becoming harder and woody, light in weight on drying, lateral, with a stipe like 

region of attachment, pileate. Pileus 55‒135 mm long, 18‒20 mm thick, 

semicircular, applanate, shiny, laccate, glabrous, reddish brown, more brown on 

drying, margin round, with a yellowish colour on underside, smooth and entire. 

Hymenophore poroid. Pores 4‒6 per mm, round, regular, absent near margin, off 

white, turning light to dark brown on bruising, pore tubes 5‒15 mm long, non 

stratified to  stratified, brown. Context 2‒10 mm thick, tough, corky, coffee brown, 

with a narrow black distinct line. Odour not distinctive. Spore print not observed.  

Basidiospores 8‒11 × 4.5‒7 µm, Q=1.2–1.8, Qm=1.5, ellipsoid, yellowish 

brown, double walled, interwall pillars intermediate thick, inner wall verrucose, 

outer wall almost rough, truncate inamyloid in Melzers reagent. Basidia not 

observed. Cystidia absent. Hymenial trama interwoven, trimitic and compactly 

arranged. Generative hyphae 1.5‒3 µm wide, hyaline, smooth, thin to thick walled 

(1µm), branched, with clamp connections. Skeletal hyphae 3‒5 µm wide, golden 

brown, thick walled (1 µm), branched, with more branches near the hyphal endings, 

septations not observed. Skeleto ligative hyphae 1‒2 µm wide, hyaline, thick walled 

(1 µm), highly branched, septations not observed. Pileal trama interwoven. 

Generative hyphae 2‒3.5 µm, hyaline, smooth, thin to thick walled (1µm), branched, 

with clamp connections. Skeletal hyphae 3‒7 µm wide, golden brown, thick walled 

(1 µm), branched with more branches near the hyphal endings, septations not 

observed. Skeleto ligative hyphae 1‒3 µm wide, hyaline, thick walled (1 µm), highly 

branched, sepatations not observed. Pileipellis composed of clavate to irregularly 
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swollen pileal end cells that are 31‒62 × 4‒10 µm, hyaline to yellowish brown, 

slightly encrusted, weakly amyloid in Melzer’s reagent.   

Specimens examined: India. Kerala State: Kozhikode district, Eranjipalam, on dead 

stump of Cocos nucifera, 20 July 2015, Vinjusha N., ZGCVN73; Pattambi, on 

Cocos nucifera, 01 October 2018, Vinjusha N., ZGCVN731. 

Comments: Morphological characterization of the specimen properly matches with 

the description of Ganoderma enigmaticum. According to the description (Coetzee 

et al. 2015), size of basidiospores of G. enigmaticum is 8–11 × 3.5–6 μm. However, 

the present collection has slightly wider basidiospores (8‒11 × 4.5‒7 µm).  

BLAST search using the newly generated ITS sequence of the specimens 

(GenBank numbers) showed 99% similarity with G. enigmaticum (KR150678). 

Ganoderma enigmaticum was described from South Africa by Coetzee et al. (2015), 

which was associated with root rot of Jacaranda mimosifolia.  

In the phylogenetic tree (Fɪɢᴜʀᴇ 133), Kerala collection of G. enigmaticum 

recorded during the present study clustered along with G. enigmaticum from South 

Africa, with 95% bootstrap support. In the tree, G. thailandicum settled near to 

present collection of G. enigmaticum as a sister lineage. However, morphologically, 

the former is separted from the latter in having smaller basidiospores ((5.8) 6.5–7.33 

(7.7) × (6.8.) 8.4–9.7 (10.2) μm, according to the description of Luangharn et al. 

2019). The clustering of G. enigmaticum and G. thailandicum as sister clades agrees 

with the previous molecular study on Ganoderma species by Luangharn et al. 

(2019). 

Ganoderma enigmaticum has been reported from India by Gudikandula et al. 

(2017). There are no records of the species from Kerala so far.  

Ganoderma orbiforme (Fr.) Ryvarden [as 'orbiformum'], Mycologia 92 (1): 187 

(2000) 

Basionym: Polyporus orbiformis Fr., Epicr. syst. mycol. (Upsaliae): 463 (1838) [1836-1838] 

Synonyms: 

Polyporus mastoporus Lév., Annls Sci. Nat., Bot., sér. 3 2: 182 (1844) 

Polyporus cupreus Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 64 (1851) 
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Fomes mastoporus (Lév.) Cooke, Grevillea 13 (no. 68): 119 (1885) 

Fomes orbiformis (Fr.) Cooke, Grevillea 14 (no. 69): 18 (1885) 

Fomes cupreus Cooke, Grevillea 14 (no. 69): 17 (1885) 

Fomes lucidus f. noukahivensis Sacc., Syll. fung. (Abellini) 6: 157 (1888) 

Ganoderma noukahivense Pat., Bull. Soc. mycol. Fr. 5 (2, 3): 72 (1889) 

Ganoderma mastoporum (Lév.) Pat. [as 'malosporum'], Bull. Soc. mycol. Fr. 5 (2, 3): 75 (1889) 

Scindalma orbiforme (Fr.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 519 (1898) 

Scindalma mastoporum (Lév.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 519 (1898) 

Scindalma cupreum (Cooke) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 518 (1898) 

Ganoderma cupreum (Cooke) Bres., Annls mycol. 9 (3): 268 (1911) 

Elfvingia mastopora (Lév.) Imazeki, Bull. Gov. Forest Exp. Stn Tokyo 57: 104 (1952)  

Ganoderma lucidum var. orbiformis (Fr.) Rick, in Rambo (Ed.), Iheringia, Sér. Bot. 7: 201 (1960) 

                 

Fɪɢᴜʀᴇ 45  

Basidiomata annual, medium sized, solitary, hard and woody, heavy when 

fresh, light in weight on drying, pileate. Pileus 110 mm long, 17 mm thick, 

semicircular, applanate, with radial ridges and grooves, smooth, shiny, laccate, 

concentrically zonate, not sulcate, glabrous, reddish brown, cuticle peeled off on 

exposure leaving a pale brownish surface, at some region, margin even, incurved on 

drying. Hymenophore poroid. Pores 4‒5 per mm, round, regular, absent along 

margin, white when fresh, pale to dark brown on bruising, pore tubes 13 mm long, 

non stratified, brown. Context up to 3 mm thick, coffee brown, yellowish brown 

towards pileus, with a discontinuous black band, without concentric zonations. 

Spore print not observed.  

Basidiospores 9–13 × 5‒6 µm, Q=1.5–2.1, Qm=1.65, elongated ellipsoid to 

ellipsoid, apex sub acute with a hyaline cap, truncate or not, brown, double walled, 

inter wall pillars intermediate thick, pillar disposition free, surface warty to slightly 

echinulate, eguttulate, inamyloid in melzers reagent. Basidia not observed. Cystidia 

absent. Hymenial trama interwoven and trimitic. Generative hyphae very rarely 

observed, 1‒3 µm wide, hyaline, smooth, thin walled, branched with clamp 

connections. Skeletal hyphae 3‒7 µm wide, light brown, darker in KOH, smooth, 

thick walled (1‒3 µm), unbranched, septations not observed, lumen narrow. Skeleto 

ligative hyphae 1‒3 µm wide, hyaline, thick walled (1 µm), highly branched, 

septations not observed, mostly without lumen. Pileal trama interwoven. 

Generative hyphae getting inflated up to 11 µm wide, hyaline, smooth, thin walled, 

branched with clamp connections. Skeletal hyphae 3‒8 µm wide, light brown, 
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darker in KOH, smooth, thick walled (1‒3 µm), unbranched, septations not 

observed. Skeleto ligative hyphae 1‒3 µm wide, hyaline, thick walled (1 µm), highly 

branched, septations not observed, mostly without lumen. Pileipellis hyphae 

composed of cylindrical to narrowly clavate end cells, 4‒9 µm wide, even to 

irregular with many lobes or protuberances, straight to flexuose, pale yellowish 

brown, dark brown in KOH, thick walled (1‒2) µm, smooth to slightly encrusted, 

weakly amyloid in Melzer’s reagent.  

Specimen examined: India. Kerala State: Kozhikode district, Kakkad, on live tree 

(unidentified), 13 July 2017, Vinjusha N., ZGCVN577. 

Comments: Characters of the present collection fits well with the descriptions of G. 

orbiforme by  Ryvarden (2004), Torres-Torres et al. (2012), and Zhou et al. (2014). 

The collection is very much similar with G. boninense.. According to Zhou et al. 

(2014), pore surface of G. boninense is straw yellow when fresh, whereas, the 

present collection possesses white pore surface in fresh condition. Based on the 

description of Ryvarden (2004), Ganoderma boninense produces slightly wider 

basidiospores (7‒8 µm) than the present collection (5‒6 µm). However, narrower 

spores have been reported in G. boninense (4‒7 µm wide, according to descriptions 

of Steyaert 1975b; Zhou et al. 2014). Ryvarden (2000) and Hapuarachchi et al. 

(2018a) considered G. orbiforme and G. boninense as synonyms because of the 

morphological similarities between these two species. However, currently, G. 

boninense and G. orbiforme are retained as independent species (Index Fungorum, 

accessed on 27 March 2020). Present collection also resembles G. stipitatum in 

morphology. However, the latter produces smaller basidiospores (8‒9 × 6‒6.8 µm, 

Torres-Torres et al. 2012).  

 BlAST search using the ITS sequences generated from the present collection 

resulted in 97% identity with G. orbiforme (GenBank numbers: KX421867, 

JX997990) and 96% identity with G. boninense strains (MK713555, KF164430, 

MN148580, MK713561). Thus, based on morphology and molecular data, present 

collection shows slightly more affinity towards G. orbiforme.  
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In the phylogenetic tree (Fɪɢᴜʀᴇ 133), present collection claded together with 

accessions of G. orbiforme from Malaysia (voucher numbers: BCC22325, 

BCC22324; GenBank numbers: KX421867, JX997990) with 93% bootstrap support. 

Ganoderma orbiforme has tropical distribution (Ryvarden 2000). This 

species has not been reported from Kerala so far.  

Ganoderma keralense N. Vinjusha & T.K.A Kumar sp. nov.  

Fɪɢᴜʀᴇ 46 

Basidiomata small to medium sized, tough when fresh, becoming harder, 

woody and light in weight on drying, laterally stipitate and somewhat descending 

when young, becoming sessile to broadly attached on maturity. Pileus 48‒160 mm 

long, 10‒40 mm thick, semicircular, applanate, shiny, laccate, glabrous, 

concentrically sulcate zonate, sulcate zonations more prominent in larger fruit 

bodies, reddish brown,whitish at the margin when young,whole fruit body turning 

brownish black on maturity; margin round, smooth and even to slightly wavy. 

Hymenophore poroid. Pores 5‒6 per mm, round to ovoid, absent near margin, dull 

white, turning light brown to dark brown on bruising, pore tubes 6‒28 mm long, non 

stratified, wood brown to coffee brown. Context up to 13 mm thick near the region 

of attachment, 1.5‒3 mm thick towards margin, tough, yellowish brown to light 

brown, slightly darker near the pore tubes in some collections, concentric circles 

visible in large fruit bodies. Stipe 10-20 mm long, lateral, hard, smooth and shiny, 

laccate, glabrous, reddish brown to brownish black, solid, inner tissue cream to light 

brown. Odour not distinctive. Spore print not observed.  

Basidiospores 8‒13 × 5‒8, Q=1.5‒2.2, Qm=1.76, oblong ellipsoid, mostly 

truncate, brown, semi rugose, double walled, inter wall pillars thin, pillar disposition 

free, guttulate or eguttulate, acyanophilic, inamyloid in Melzer’s reagent. Basidia 

and basidioles not observed. Cystidia absent. Hymenial trama interwoven. 

Generative hyphae 2‒4 µm wide, hyaline, smooth, thin walled, branched, with 

clamp connections. Skeletal hyphae 3‒8 µm wide, golden brown to brown, thick 

walled (wall thickness up to 3 µm), branched in an arboriform pattern, septations not 
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observed. Skeleto ligative hyphae 2‒4 µm wide, hyaline to very pale brown, thick 

walled (1 µm), highly branched, branchings of “Bovista type” (skeletal hyphae may 

branch freely, with branches arising from a relatively short main stem), septations 

not observed. Pileal trama interwoven. Generative hyphae 2‒3 µm wide, hyaline, 

thin walled, branched, with clamp connections. Skeletal hyphae 3‒8 µm wide, 

golden brown to brown, thick walled (1‒2 µm), branched in arboriform pattern as in 

hymenophore, septations not observed. Skeleto ligative hyphae 2‒4 µm wide, 

hyaline, thick walled (1 µm), highly branched, branchings of Bovista type, 

septations not observed. Pileipellis a hymeniderm composed of irregularly lobed, 

capitate to clavate end cells; end cells 5‒15 µm wide, yellowish brown to brown, 

thick walled (1‒4 µm) with granular encrustations, strongly amyloid in Melzer’s 

reagent. Stipe trama interwoven. Generative hyphae sparsely observed, up to 3 µm 

wide, hyaline, thin walled, branched, with clamp connections. Skeletal hyphae 2‒6 

µm wide, golden brown to brown, thick walled (up to 2 µm), branched in arboriform 

pattern as in pileus, septations not observed. Skeleto ligative hyphae 2‒4 µm wide, 

hyaline, highly branched, branchings of Bovista type, thick walled (1 µm), 

septations not observed. Stipitipellis a hymeniderm; end cells irregularly lobed, 

capitate to clavate, 4‒13 µm wide, yellowish brown to brown, thick walled (up to 4 

µm), mostly solid, with granular encrustations, strongly amyloid in Melzer’s 

reagent.  

Specimens examined: India. Kerala: Kozhikode district, Kakkodi, on dead stem of 

Cocos nucifera, 6 July 2015, Vinjusha N., ZGCVN10 (CAL1546); Koyilandy, 

Arikkulam, 10 January 2016, Vinjusha N., ZGCVN288 (CAL1543); Edakkara, 

Vallikkattukavu, on dead wood (unidentified), 11 July 2015, Vinjusha N., 

ZGCVN46 (CAL1544); 11 July 2015, Vinjusha N., ZGCVN47 (CAL1545). 

Comments: The specimen represents an undescribed species of Ganoderma, 

belonging to Ganoderma laccate complex. The collections resembles G. 

angustisporum J.H. Xing, B.K. Cui & Y.C., a species recently described by Xing et 

al. (2018) from China on living trees of Casuarina equisetifolia L. According to the 

description (Xing et al. 2018), fruit bodies of G. angustisporum are sessile and 
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broadly attached on the host. However, present specimens are mostly laterally 

stipitate in young condition. Ganoderma angustisporum possesses distinct black 

melanoid band in the context, wheras, such bands were ansent in the context of 

present collection. According to Xing et al. (2018), pileipellis cells of G. 

angustisporum are thin walled, without encrustations, whereas most of the pileipellis 

cells of G. keralense are thick walled and distinctly encrusted. G. angustisporum 

produces mostly almond shaped basidiospores which are narrower (4–5.2 µm, Xing 

et al. 2018). Whereas, basidiospores of G. keralense are always oblong ellipsoid and 

wider (4‒7 µm) and never almond shaped. BLAST search in NCBI’s GenBank 

nucleotide database using the newly generated ITS sequence of the collection 

resulted in 98% identity with G. angustisporum (MG279171) and RPB2 based 

sequence similarity search resulted in 96% identity with G. angustisporum 

(MG367507).  

BLAST search using the sequences obtained from LSU gene region of 

present collection resulted in 92% similarity with the sequence of G. orbiforme, G. 

tornatum, G. ecuadoriense, G. gibbosum and G. williamsianum. G. tornatum and G. 

gibbosum can be easily separated from present specimen by their non laccate pileus 

surface (Steyaert 1975; Jargalmaa et al. 2017 respectively). G. ecuadoriense is 

distinguished from the present collection by having club shaped pileipellis end cells, 

without lobes or branches (Crous et al. 2016). According to Ryvarden (2004) and 

Torres-Torres et al. (2012), basidiospores of G. orbiforme are echinulate, with 

subfree inter wall pillars, and the pileal end cells lacked granular encrustations. The 

basidiospores of G. keralense possess free pillars with semi rugose ornamentation, 

and the pileal end cells are covered with distinct granular encrustations (Fig). 

Present specimen shows resemblances with G. williamsianum in some macroscopic 

and microscopic characters. However, there are differences. Basidiospores of G. 

williamsianum are described as strongly echinulate with spore size 11‒15 × 8‒10.5 

µm (Corner 1983). Basidiospores of G. keralense are semi rugose and smaller (8‒13 

× 5‒8 µm). Pileal end cells of G. williamsianum are semi agglutinated and without 

palisade layers. However, G. keralense possesses distinct palisade layers in the 

pileipellis region.  
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Ganoderma keralense shows close similarity with G. boninense in many 

macroscopic as well as microscopic characters. However, the two species can be 

distinguished morphologically and at the molecular level. G. boninense produces 

slightly wider spores (10‒12 × 7‒8 µm, Ryvarden 2004; 8.5‒13 × 5‒7 µm, Steyaert 

1975b) than the present collection (8‒13 × 4‒7 µm). Again, basidiospores of G. 

boninense are finely echinulate (Zhou et al. 2014). Ryvarden (2004) describes it as 

finely asperulate. According to Steyaert (1975), basidiospores of this species possess 

thin short echinules, although non echinulate spores are rarely observed. Whereas, 

basidiospores of present specimen are semi rugose and not asperulate or echinulate. 

Concentric growth zones are absent in the context of G. boninense (Zhou et al. 

2014). Present collection possesses concentric growth zones. Pore surface of mature 

species of G. boninense is described as straw yellow (Zhou et al. 2014), whereas, it 

is white in present collection. The RPB2 and ITS sequence based BLAST search 

results showed only 91% and 95% identity with the G. boninense respectively.  

Ganoderma keralense also shows some similarities with another species, G. 

zonatum. According to Elliott & Broschat (2001), basidiomata of G. zonatum has 

distinct zones on the pileus. Bazzalo & Wright (1982), after studying the holotype of 

G. zonatum, described its pileal surface as usually one to three furrowed, inner one 

deeper and giving a wavy like appearance, central zone reddish brown with a narrow 

orangish brown marginal band, delimited by an external furrow. Such distinct zones 

or furrows were absent in present specimen. Bazzalo & Wright (1982) described 

pores in the hymenophore as 3‒5 per mm; however, pore size of G. keralense is 5‒6 

per mm. According to Adaskaveg & Gilbertson (1988), G. zonatum had been 

reported exclusively from palms. According to Zhou et al. (2014), G. zonatum 

occurs on subtropical palms. However, few of present collections were also obtained 

from hardwoods (CAL1544, CAL1545). BLAST search using ITS and RPB2 

sequences of present specimen showed only 95% and 90% identity with G. zonatum 

respectively.  

Another species of Ganoderma that showed similarity with the present 

collection is G. lucidum. According to Corner (1983), a resinous layer is present on 
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the pileus surface of G. lucidum, which dissolves in KOH, and the pileus consist of a 

regular layer of palisade cells that are not lobulate. A resinous layer was not 

observed in the pileus G. keralense and the pileal end cells were mostly lobed and 

irregular. According to the description of Corner (1983), colourless, ventricose 

cystidia are present in the hymenium of G. lucidum, whereas present collections lack 

cystidia. In the BLAST search, ITS and LSU sequences of present specimen showed 

only 93% and 92% identity with that of G. lucidum strains respectively. Similarly, 

BLAST search using RPB2 sequences of the collection resulted only in 89% identity 

with G. lucidum strains (KF233762, MG367502, MG367520).  

The collection also shows morphological resemblance with G. 

miniatocinctum, a species reported from oil palm in Malaysia (Steyaert 1967). 

However, according to the original description (Steyaert 1967), G. miniatocinctum 

possesses sphaeropedunculate pileipellis cells, without lobes or branches, and their 

basidiospores are echinulate. Pileipellis end cells of present specimen are irregularly 

lobed, and basidiospores are not echinulate. 

BLAST search using newly generated RPB2 sequence of the present 

collection (EMBL number: PRJEB36109) showed 90% similarity with G. orbiforme 

(Fr.) Ryvarden (GenBank number: MU367523) and G. sinense J.D. Zhao, L.W. Hsu 

& X.Q. Zhang (MG367529, MG367530). As per the description of Hapuarachchi et 

al. (2019), G. sinense produces elongate stipitate basidiomata (stipe 60‒190 mm 

long), pileipellis with clavate end cells lacking lobes and branches, and finely 

echinulate basidiospores. However, present specimen produces short stipes in young 

stage (10‒20 mm long, appears sessile at maturity), pileipellis with irregularly lobed, 

capitate to clavate end cells, and semi rugose basidiospores. 

In the phylogenetic tree (Fɪɢᴜʀᴇ 133), Ganoderma keralense clustered as a 

distinct taxon, along with G. angustisporum, with 95% bootstrap support. The clade 

containing present new Ganoderma collection was distinct from the clades 

containing morphologically similar species, G. lucidum, G. boninense and G. 

zonatum.  
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Ganoderma tropicum (Jungh.) Bres., Annls mycol. 8 (6): 586 (1910) 

Basionym: Polyporus tropicus Jungh., Verh. Batav. Genootsch. Kunst. Wet. 17 (2): 63 (1838) 

Synonyms: 

Fomes tropicus (Jungh.) Cooke, Grevillea 14 (no. 69): 19 (1885) 

Scindalma tropicum (Jungh.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 519 (1898) 

   Fɪɢᴜʀᴇ 47 

Basidiomata annual, medium sized, solitary, hard and woody, light in 

weight, sessile to stipitate, up to 180 mm tall. Pileus 30‒50 mm long, 11‒20 mm 

thick, semicircular, applanate, smooth, shiny, laccate, slightly concentrically zonate, 

not sulcate, glabrous, reddish brown, yellow along margin, margin even, obtuse. 

Hymenophore poroid. Pores 5‒6 per mm, round to oval, greyish white when fresh, 

brown on bruising, pore tubes 3‒15 mm long, non stratified, brownish black. 

Context 8‒12 mm thick, dark brown, homogenous, with concentric bands. Stipe 

lateral, 115‒160 mm long, 9‒16 mm thick, cylindrical, with a small branch towards 

upper part, broader towards base, laccate, shiny, glabrous, dark brownish red, 

brownish black on drying, tissue slightly fistulose, light brown. Odour not 

distinctive. Spore print not observed.  

Basidiospores 7–11 × 4‒7 µm, Q=1.3–1.7, Qm=1.47, ellipsoid to ovoid, 

apex truncate, pale brown to brown, double walled, interwall pillars intermediate 

thick, pillar disposition free, surface echinulate, eguttulate, inamyloid in Melzer’s 

reagent. Basidia not observed. Cystidia absent. Hymenial trama interwoven. 

Generative hyphae very rarely observed, 1‒2.5 µm wide, hyaline, smooth, thin 

walled, branched with clamp connections. Skeletal hyphae 2‒5 µm wide, brown, 

smooth, thick walled (1µm), unbranched, septations not observed. Skeleto ligative 

hyphae 1‒4 µm wide, hyaline to very pale brown, thick walled (1 µm), highly 

branched, branchings of Bovista type, septations not observed, lumen mostly absent. 

Pileal trama interwoven. Generative hyphae rarely observed, 2‒3 µm wide, hyaline, 

smooth, thin walled, branched with clamp connections Skeletal hyphae predominant, 

2‒7 µm wide, yellowish brown, smooth, thick walled (1‒2 µm), branched, 

septations not observed. Skeleto ligative hyphae present, but not frequent as in 

hymenium, 1‒4 µm wide, hyaline to very pale brown, thick walled (1 µm), highly 

branched, branchings of Bovista type, septations not observed. Pileipellis hyphae 
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composed of clavate end cells; mostly irregular with branches or lobes 5‒10 µm 

wide, yellowish brown, smooth to weakly granular at tip, thick walled (1‒2) µm, 

amyloid in Melzer’s reagent. Stipe trama similar as pileal trama. Generative hyphae 

rarely observed, 2‒3 µm wide, hyaline, smooth, thin walled, branched with clamp 

connections Skeletal hyphae 2‒7 µm wide, yellowish brown, smooth, thick walled 

(1‒2 µm), branched, septations not observed. Skeleto ligative hyphae predominant, 

but not frequent as in hymenium, 1‒4 µm wide, hyaline to very pale brown, thick 

walled (1 µm), highly branched, branchings of Bovista type, septations not observed. 

Stipitipellis similar as pileipellis, composed of clavate end cells, mostly irregular 

with lobes, 5‒10 µm wide, yellowish brown, smooth or encrusted, thick walled 

(1‒2) µm, amyloid in Melzer’s reagent. 

Specimens examined: India. Kerala State: Kozhikode district, Peruvannamuzhy, on 

dead wood stump (unidentified), 11 August 2016, Vinjusha N., ZGCVN429; 

Kakkodi, Kootalida, Pathipara, on Cocos nucifera, 01 August 2019, Anju John, 

ZGCVN873; Palakkad district, Aryambavu, on live tree (unidentified), 20 July 

2015, Abhijith S., ZGCVN80; Pattambi, on Cocos nucifera, 01 October 2018, 

Vinjusha N., ZGCVN732. 

Comments: Morphological characters of the present specimen are in accordance 

with the descriptions of G. tropicum by Hapuarachchi et al. (2018a) and Luangharn 

et al. (2019). Present collection resembles G. flexipes Pat., G. lingzhi Sheng H. Wu, 

Y. Cao & Y.C. Dai, G. lucidum and G. sichuanense, by sharing similar macro 

morphological characters. According to Hapuarachchi et al. (2018a), G. flexipes 

possesses regulary arranged clavate pileal end cells, whereas, present collection 

mostly have irregular pileal end cells with lobes. In addition, G. flexipes produces 

thin stipe (4 mm thick, Hapuarachchi et al. (2018a). G. lingzhi generally produces 

distinct sessile basidiocarps (according to Luangharn et al. 2019), however, the 

present collection produces stipitate basidiocarps. G. lucidum and G. sichuanense 

are differentiated from the present collection in having almost regular pileipellis end 

cells without much branches or lobes (according to descriptions of Zhou et al. 2014 

and Hapuarachchi et al. 2018a).  
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BLAST search using the ITS sequence generated from the collections 

resulted in 99% similarity with G. tropicum (GenBank numbers: EU021458, 

KF495000, EU021457, MK007291).  

In the phylogenetic tree (Fɪɢᴜʀᴇ 133), present collection formed clade with 

accessions of G. tropicum from China (voucher numbers: Yuan 3490, Dai 16434, He 

1232; GenBank numbers: JQ781880, MG279194, KF495000 respectively) with 

85% bootstrap support. Morphologically related species such as G. flexipes, G. 

lucidum, and G. multipileum settled in distant phylogenetic lineages from the present 

collection. 

Ganoderma tropicum has distribution in lowland tropical Asia and the 

subtropics (Hapuarachchi et al. 2018a). The species has not been reported from 

Kerala so far. 

Ganoderma multiplicatum (Mont.) Pat., Bull. Soc. mycol. Fr. 5 (2, 3): 74 (1889) 

Basionym: Polyporus multiplicatus Mont., Annls Sci. Nat., Bot., sér. 4 1: 128 (1854) 

Synonyms: 

Fomes multiplicatus (Mont.) Sacc., Grevillea 14 (no. 69): 18 (1885) 

Scindalma multiplicatum (Mont.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 519 (1898) 

Ganoderma multiplicatum var. vitalii Steyaert, Bull. Jard. bot. État Brux. 32: 101 (1962) 

Ganoderma subamboinense var. laevisporum Bazzalo & J.E. Wright, Mycotaxon 16 (1): 302 (1982) 

Ganoderma subamboinense Henn., Syn. Fung. (Oslo) 11: 82 (1997) 

   Fɪɢᴜʀᴇ 48 

Basidiomata annual, medium sized, solitary, hard and woody, light in 

weight, substipitate. Pileus 60 mm long, 13 mm thick, flabelliform, applanate, 

smooth, shiny, laccate, concentrically zonate, distinctly sulcate, glabrous, radially 

projected near the attachment, reddish brown, cuticle easily cracked when handled, 

reddish brown with light to dark brown zonations, yellowish towards margin, 

margin even, obtuse. Hymenophore poroid. Pores 4‒6 per mm, angular, absent 

along margin, dull white when fresh, pale to dark brown on bruising, pore tubes 7 

mm long, non stratified, coffee brown. Context up to 6 mm thick, brown, 

homogenous. Substipe lateral, up to 20 mm long, short cylindrical, as a small 

extension from pileus, laccate, shiny, glabrous, dark reddish brown, tissue solid, 

cream. Odour not distinctive. Spore print not observed.  
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Basidiospores 7.5–10 × 5‒6 µm, Q=1.3–2, Qm=1.64, ellipsoid to ovoid, 

some spores truncate, dark brown, double walled, interwall pillars thin, pillar 

disposition free, surface roughened, eguttulate, inamyloid in melzers reagent. 

Basidia not observed. Cystidia absent. Hymenial trama interwoven, with scattered 

crystals and trimitic. Generative hyphae very rarely observed, 2‒3 µm wide, hyaline, 

smooth, thin to slightly thick walled (up to 1 µm), branched, with clamp 

connections. Skeletal hyphae 2‒7 µm wide, yellowish brown, smooth, thick walled 

(1‒2.5 µm), mostly branched towards extremities and becoming arboriform, 

septations not observed. Skeleto ligative hyphae 1‒4 µm wide, hyaline, thick walled 

(1 µm), highly branched, septations not observed, lumen mostly absent. Pileal 

trama intertwined. Generative hyphae 2‒3 µm wide, hyaline, smooth, thin to 

slightly thick walled (up to 1 µm), branched, with clamp connections. Skeletal 

hyphae 2‒6 µm wide, yellowish brown, smooth, thick walled (1‒2 µm), mostly 

branched towards extremities and becoming arboriform, septations not observed. 

Skeleto ligative hyphae 1‒4 µm wide, hyaline, thick walled (1 µm), highly 

branched, septations not observed. Pileipellis hyphae composed of cylindrical 

clavate to clavate end cells, 3‒7 µm wide, highly irregular with many protuberances 

and branches, yellowish to golden brown, smooth, thick walled (1‒2 µm), without 

encrustations, amyloid in Melzer’s reagent. Stipe trama similar as pileal trama, with 

sparse generative hyphae and dominating skeletal and skeleto ligative hyphae. 

Generative hyphae 2‒3 µm wide, hyaline, smooth, thin to slightly thick walled (up 

to 1 µm), branched, with clamp connections. Skeletal hyphae 2‒6 µm wide, 

yellowish brown, smooth, thick walled (1‒2 µm), branched, branching arboriform, 

septations not observed. Skeleto ligative hyphae 1‒4 µm wide, hyaline, thick walled 

(1 µm), highly branched, septations not observed. Stipitipellis similar to pileipellis, 

made of cylindrical clavate to clavate end cells, 3‒8 µm wide, irregular with many 

tubercles or protuberances and branches, yellowish to golden brown, thick walled 

(1‒2) µm, without encrustations, amyloid in Melzer’s reagent. 

Specimen examined: India. Kerala State: Thrissur district, Peechi, on fallen tree log 

(unidentified), VN529, Vinjusha N, 26 June 2017. 
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Comments: Characters of present collection match well with the available 

descriptions of Ganoderma multiplicatum (Ryvarden 2004; Torres-Torres et al. 

2012; Zhou et al. 2014). Present specimen shows similarity with G. orbiforme in 

having irregular, branched, tuberculate, pileal end cells. Howerver, G. orbiforme 

possesses larger basidiospores (10‒11 × 6‒7 µm, according to Ryvarden 2004) than 

the present specimen. The present specimen also resembles G. enigmaticum in 

having similar spore range, however the latter has cylindrical to narrowly clavate 

end cells without tubercles. 

 BLAST search using the ITS sequence generated from the specimen shows 

97% identity with G. mutiplicatum strains (GenBank numbers: KU569549, 

KU569553, KU569542). The BLAST search also resulted in 96% similarity with 

Ganoderma stipitatum (Murrill) Murrill (GenBank numbers: KU569555, 

KU569530, KU569523, KU569521; as Ganoderma parvulum). According to 

Torres-Torres et al. (2012), G. stipitatum consists of black resinous bands up to half 

region of the context, whereas, present collection lacks black bands in the context. In 

addition, G. stipitatum possess dimitic hyphal system and almost entire clavate 

pileal end cells without tubercles. Present specimen has trimitic hyphal system and 

highly irregular pileal end cells with number of tubercles with branches. 

 In the phylogenetic tree (Fɪɢᴜʀᴇ 133), present collection settled along with 

G. multiplicatum from Brazil (voucher number: SPC9; GenBank number: 

KU569553) with 64% bootstrap support. 

 Ganoderma multiplicatum has tropical distribution (Ryvarden 2004). There 

are no reports of this species from Kerala so far. 

Sanguinoderma Y.F. Sun, D.H. Costa & B.K. Cui 

Basidiomata annual, central or lateral stipitate to sessile, woody hard. Pileus 

suborbicular to reniform, dark brown to almost black, concentrically zonate or 

furrowed, radially rugose, tomentose to glabrous. Hymenophore poroid, pores 

surface greyish white to dark grey, which turns blood red when bruised. Context 

pale brown to dark brown. Hyphal system trimitic, clamped generative hyphae, 
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hyaline to yellowish brown, thick walled skeletal hyphae, hyaline to pale yellow, 

arboriformly branched skeleto ligative hyphae. Basidiospores subglobose, ellipsoid 

to reniform, pale yellow, double walled, sparsely to distinctly thick walled, 

inamyloid, with semi reticulate or vermiculate to verrucose exosporium and, solid, 

columnar to coniform endosporium. Members cause white rot on wood. 

Sanguinoderma rugosum (Blume & T. Nees) Y.F. Sun, D.H. Costa & B.K. Cui, in 

Sun, Costa-Rezende, Xing, Zhou, Zhang, Gibertoni, Gates, Glen, Dai & Cui 2020 

Basionym: Polyporus rugosus Blume & T. Nees, Nova Acta Phys.-Med. Acad. Caes. Leop.-Carol. 

Nat. Cur. 13: 21 (1826) 

Synonyms: 

Polyporus rugosus var. guineensis Fr., Epicr. syst. mycol. (Upsaliae): 436 (1838) 

Polyporus rugosus var. javanicus Fr., Epicr. syst. mycol. (Upsaliae): 436 (1838) 

Fomes rugosus (Blume & T. Nees) Cooke, Grevillea 13 (no. 68): 117 (1885) 

Fomes rugosus var. guineensis (Fr.) Sacc., Syll. fung. (Abellini) 6: 152 (1888) 

Fomes rugosus var. javanicus (Fr.) Sacc., Syll. fung. (Abellini) 6: 152 (1888) 

Ganoderma rugosum (Blume & T. Nees) Pat., Bull. Soc. mycol. Fr. 5 (2, 3): 68 (1889) 

Ganoderma bavianum Pat., J. Bot., Paris 4: 19 (1890) 

Ganoderma bavianum f. mesopodum Pat., J. Bot., Paris 4: 19 (1890) 

Scindalma rugosum (Blume & T. Nees) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 519 (1898) 

Amauroderma elmerianum Murrill, Bull. Torrey bot. Club 34: 475 (1907) 

Ganoderma elmerianum (Murrill) Sacc. & Trotter, Syll. fung. (Abellini) 21: 305 (1912) 

Amauroderma rugosum (Blume & T. Nees) Torrend, Brotéria, sér. bot. 18 (no. 2): 127 (1920) 

 

   Fɪɢᴜʀᴇ 49 

Basidiomata annual, medium sized, 80‒140 mm tall, tough when fresh, 

becoming harder, light in weight on drying, narrowly infundibuliform, stipitate. 

Pileus 35‒82 mm diameter, 3‒8 mm thick, centrally attached with stipe, 

concentrically zonate, radially wrinkled in most fruit bodies, glabrous, slightly 

laccate when fresh, dull when dry, brownish black, greyish black to black, margin 

even to wavy, obtuse. Hymenophore poroid. Pores 6‒7 per mm, regular, angular, 

absent at the margin, surface greyish brown, turning reddish to brownish black on 

exposure, pore tubes 3‒4 mm long, concolourous with pore surface. Context 2‒4 

mm thick, tough, brown. Stipe 78‒136 mm tall, 3‒9 mm thick, brownish black, 

glabrous, cylindrical, slightly broadened towards base. Odour not distinctive. Spore 

print not observed.  



 341 

Basidiospores 8‒11 × 7.5‒10 µm, Q= 1–1.2, Qm=1, subglobose to globose, 

very pale yellow, finely rugose, double walled, inter wall pillars thin, pillar 

disposition free, inamyloid to slightly dextrinoid in Melzer’s reagent. Basidia not 

observed. Cystidia not observed in any tissues of the fruit body. Hymenial trama 

interwoven and trimitic. Generative hyphae up to 4 µm wide, hyaline, smooth, thin 

walled, branched, with clamp connections. Skeletal hyphae 3‒8 µm wide, hyaline to 

very pale yellow, thick walled (up to 2 µm), branched, with arboriform endings, 

septations not observed. Skeleto ligative hyphae 2–4 µm wide, pale yellow, slightly 

thick walled (up to 1 µm), highly branched. Pileal trama interwoven. Generative 

hyphae 2–3 µm wide, hyaline, thin walled, branched, with clamp connections. 

Skeletal hyphae more flexuous than hymenophore, 3‒6 µm wide, hyaline to very 

pale yellow, thick walled (up to 2 µm), branched, with arboriform endings, 

septations not observed. Skeleto ligative hyphae 2–4 µm wide, pale yellow, slightly 

thick walled (up to 1 µm), highly branched. Pileipellis made of highly agglutinated, 

brownish, thick walled, parallel hyphal patches, made of hyphae that are up to 7 µm 

wide, closely septate. Stipe trama interwoven. Generative hyphae not observed. 

Skeletal hyphae 2‒6 µm wide, hyaline to very pale yellow, thick walled (up to 2 

µm), branched, with arboriform endings, septations not observed. Skeleto ligative 

hyphae 2–4 µm wide, pale yellow, highly branched, slightly thick walled (up to 1 

µm). Stipitipellis composed of highly agglutinated, brownish, thick walled, parallel 

hyphal patches, consisting of hyphae that are up to 8 µm wide, closely septate. 

Specimens examined: India. Kerala State: Kozhikode district, Eranjipalam, 

Sarovaram Biopark, on soil, 20 July 2018, Vinjusha N., ZGCVN68; Kannur district, 

Aralam, on soil, 28 June 2019, Krishnapriya K., ZGCVN811; Kottayam district, 

Pine Valley, on soil, 05 July 2019, Vinjusha N., ZGCVN837; Kollam district, 

Thenmala, on soil, 23 September 2019, Vinjusha N., ZGCVN904. 

Comments: Characters of the present collections properly fit in the earlier 

descriptions of the S. rugosum (as Amauroderma rugosum) by Corner (1983), 

Ryvarden & Johansen (1980), and Núñez & Ryvarden (2000). Cunningham (1965) 

had reported parallel hyphae in the context of S. rugosum. However, parallelly 
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arranged hyphae were not observed in the context of present specimens. Present 

collections resemble S. rude (Berk.) Y.F. Sun, D.H. Costa & B.K. Cui in many 

macroscopic and microscopic characters. Pore size of S. rude is described as 1‒4 per 

mm and 2‒5 per mm (Cunningham 1965; Furtado 1981). Whereas, present 

collection has smaller pores (6‒7 per mm). Moreover, S. rude produces quite larger 

pilei (50‒250 mm diameter, Cunningham 1965; Furtado 1981) than the present 

specimens (up to 82 mm diameter).  

S. rugosum is distributed in Australia, Africa, Brazil, China, Guyana, India, 

Perak, Philippines and Sri Lanka (Leelavthy & Ganesh 2000; Hapuarachchi et al. 

2018). From Kerala, S. rugosum has been documented by Florence & Yesodharan 

(2000), Leelavathy & Ganesh (2000) and Mohanan (2011).  

Amauroderma Murrill 

Basidiomata annual to perennial, terrestrial, infundibuliform, mostly hard 

and wood, stipite small to long. Pileus circular, centrally umblicate, concentrically 

zonate, pubescent to glabrous, purplish brown or brownish black to completely 

black. Hymenophore poroid, pore surface grey, cinnamon brown to dark brown, 

pore tubes concolourous with pore surface. Context brown, homogenous. Hyphal 

system trimitic, generative hyphae hyaline, thin walled, with clamp connections. 

Skeletal hyphae hyaline, light brown to brown, thick walled. Skeleto ligative hyphae 

hyaline to light brown, thick walled. Cystidia absent. Basidia clavate, 4 sterigmate. 

Basidiospores globose to ellipsoid, hyaline to pale yellow, non truncated, double 

walled, with smooth to ornamented inner layer. The genus causes white rot on wood.  

Amauroderma fuscoporia Wakef., Bothalia 4 (4): 948 (1948) 

Fɪɢᴜʀᴇ 50 

Basidiomata annual, medium to large sized, 85‒180 mm tall, hard and 

tough, water soaked and heavy when fresh, light in weight on drying, umblicate to 

flat, stipitate. Pileus 65‒90 mm long, 6‒20 mm thick, orbicular, centrally attached 

with stipe, weakly zoned, radially ridged, sometimes with minute tubercles, surface 

pubescent, hairs lesser towards attachment part, purplish brown to brownish black, 
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with pale yellowish concentric zones, margin undulate, rounded. Hymenophore 

poroid. Pores 2‒3 per mm, angular, mostly oblique, absent at the margin, surface 

cinnamon brown, dark brown to black on exposure, pores not decurrent on stipe, 

pore tubes 10‒15 mm long, concolourous with pore surface. Context 2‒5 mm thick, 

ochre to brown, homogenous. Stipe 45‒160 tall, 0.5‒12 mm thick, yellowish brown, 

dark brown to brownish black on exposure, glabrous, cylindrical, broadened towards 

upper part and narrower towards base, tissue fistulose, ochre, brown on bruising. 

Odour not distinctive. Spore print not observed.  

Basidiospores 11‒14 × 8‒11 µm, Q=1.1–1.5, Qm=1.3, broadly ellipsoid to 

subglobose, rarely ovoid, light brown, double walled, walls rugose, inter wall pillars 

intermediate thick, pillar disposition free, inamyloid in Melzer’s reagent. Cystidia 

absent. Basidia not observed. Hymenial trama interwoven and trimitic. Generative 

hyphae rarely observed, 2‒4 µm wide, hyaline to light brown, smooth, thin to thick 

walled (1 µm), branched, with clamp connections. Skeletal hyphae 4‒6 µm wide, 

hyaline to pale brown, unbranched to sparsely branched, thick walled (up to 2 µm), 

septations not observed. Skeleto ligative hyphae present, but not frequent as 

generative hyphae, 2–4 µm wide, hyaline, thick walled (1µm), highly branched, 

lumen absent. Pileal trama interwoven, generative hyphae 2‒5 µm wide, hyaline to 

pale brown, thin to thick walled (1 µm), smooth, branched, with clamp connections. 

Skeletal hyphae 3‒7 µm wide, hyaline to pale brown, thick walled (up to 2 µm), 

sparsely branched, septations not observed. Skeleto ligative hyphae easily broken, 

1.5–4 µm wide, hyaline, thick walled (1µm), highly branched, mostly with indistinct 

lumen. Pileipellis a trichodermium composed of light brown to brown hyphae; 3‒6 

µm wide, slightly thick to thick walled, with obtuse ends. Stipe trama with slightly 

parallel hyphal system. Generative hyphae not observed. Skeletal hyphae 

predominant, 2‒7 µm wide, hyaline to pale brown, rarely branched, septations not 

observed, thick walled (up to 2 µm). Skeleto ligative hyphae less frequent, 2–4 µm 

wide, hyaline, highly branched, thick walled (1 µm), lumen absent. Stipitipellis a 

trichodermium composed of light brown to brown hyphae that are 3‒6 µm wide, 

slightly thick to thick walled, with obtuse ends. 
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Specimen examined: India. Kerala State: Kasaragod district, Mannampurath Kavu, 

on soil, 03 September 2018, Vinjusha N, ZGCVN704. 

Comments: Morphology of the present specimen matches well with the earlier 

taxonomic descriptions of Amauroderma fuscoporia provided by Wakefield & 

Tablot (1948), and Ryvarden & Johansen (1980). The size of basidiomata of the 

present collection are larger when compared to these earlier descriptions. According 

to Ryvarden & Johansen (1980), pore size of A. fuscoporia is 3‒5 per mm. Present 

collection possess slightly larger pores (2‒3 per mm). The present specimen also 

shows similarities with Amauroderma preussii (Henn.) Steyaert. However, presence 

of smaller pores (6‒8 per mm) and smaller spores (8‒11 × 7.5‒10 µm) distinguish A. 

preussii from the present collection. Amauroderma fuscoporia was described from 

South Africa by Wakefield & Talbot (1948). From Kerala, this species has been 

reported by Mohanan (2011).  

Lignosus Lloyd ex Torrend 

Basidiomata annual, hard  and woody, centrally stipitate. Pileus circular, 

applanate to centrally notched, finely tomentose to glabrous. Hymenophore poroid, 

pores angular, pore surface off white to light brown, pore tube concolourous with 

pore surface. Context pale coloured. Stipe arising from an underground sclerotium. 

Hyphal system dimitic to trimitic, generative hyphae hyaline, thin walled, with 

clamp connections. Skeletal hyphae hyaline, thick walled. Skeleto ligative hyphae 

hyaline to pale brown, thick walled. Cystidia absent. Basidiospores globose, 

isodiametric to ellipsoid, hyaline inamyloid in Melzer’s reagent. Members cause 

white rot on wood.  

Lignosus rhinocerus (Cooke) Ryvarden, Norw. Jl Bot. 19: 232 (1972) 

Basionym: Polyporus rhinocerus Cooke, Trans. & Proc. Bot. Soc. Edinb. 13: 150 (1879) 

Synonyms: 

Fomes rhinocerus (Cooke) Sacc. [as 'rhinocerotis'], Syll. fung. (Abellini) 6: 152 (1888) 

Scindalma rhinocerus (Cooke) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 519 (1898) 

Polyporus sacer var. rhinocerus (Cooke) Lloyd, Mycol. Writ. 6 (Letter 65): 1037 (1920) 

Polystictus rhinocerus (Cooke) Boedijn, Bull. Jard. bot. Buitenz, 3 Sér. 16 (4): 390 (1940) 

Microporus rhinocerus (Cooke) Imazeki, Bull. Gov. Forest Exp. Stn Tokyo 57: 113 (1952) 

   Fɪɢᴜʀᴇ 51 
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Basidiomata annual, large sized, solitary, hard and tough, centrally stipitate, 

up to 200 mm tall. Pileus 150 mm in diameter, 60 mm thick, circular in outline, 

narrowly infundibuliform, conectrically zonate, weakly sulcate, radially wrinkled, 

yellowish brown, with a greenish tint due to presence of algae, yellowish shades 

fades on drying, margin paler, wavy to lobed, thin. Hymenophore poroid. Pores 

5‒8 per mm, angular, irregular, absent along margin, minutely tuberculate, dirty 

white, brownish on bruising. Context 2 mm thick, creamish white, homogenous. 

Stipe 180 mm long, 15 mm thick, cylindrical, even with underground sclerotium, 

stipe surface having some irregular depressions, glabrous, light brown, tissue, 

cream, appear as more or less hollow. Sclerotium irregularly elongated, up to 80 

mm long, cream, dirty and soiled, bone hard especially on drying. Odour not 

distinctive. Spore print not observed.  

Basidiospores 3‒4.5 × 1.5‒2 µm, Q=1.5–2, Qm=1.8, subcylndrical to 

broadly ellipsoid, hyaline, thin walled, guttulate or eguttulate, inamyloid in Melzer’s 

reagent. Basidia not observed. Cystidia absent. Hymenial trama interwoven, and 

trimitic. Generative hyphae 2‒3 µm wide, hyaline, thin walled, smooth, branched, 

with clamp connections. Skeletal hyphae 2‒4 µm wide, hyaline smooth, thick walled 

(1 µm), branched, mostly without lumen. Skeleto ligative hyphae present, 1.5–3 µm 

wide, hyaline to very pale brown, thick walled (up to 1 µm), highly branched. Pileal 

trama interwoven. Generative hyphae 2‒3 µm wide, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeletal hyphae predominant, 2‒5 µm wide, 

hyaline to pale brown, thick walled (1µm), branched. Skeleto ligative hyphae 2‒3 

µm wide, hyaline to pale brown, branched, mostly without lumen. Pileipellis 

interwoven at base to form short, more or less agglutinated trichodermal patches, 

that are 10‒25 µm long, made of hyphae 2‒4 µm wide, hyaline and solid. Stipe 

trama interwoven. Generative hyphae 2‒3 µm wide, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeletal hyphae predominant, 2‒7 µm wide, 

hyaline, thick walled (up to 2 µm), rarely branched, septations not observed. Skeleto 

ligative hyphae less frequent, 2–5 µm wide, hyaline, highly branched, thick walled 

and solid. Stipitipellis similar as pileipellis, more agglutinated trichoderm than 

pileipellis, each hyphae 2‒4 µm wide, hyaline, lumen absent.  
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Specimen examined: India. Kerala State: Kollam district, Thenmala, on soil, 23 

September 2019, Vinjusha N, ZGCVN903. 

Comments: Presence of large underground sclerotium, and long centrally stipitate 

basidiocarps undoubtly places the species in Lignosus Torrend. The species 

Lignosus dimiticus Ryvarden also produces basidiocarps with similar pore size and 

spore size as L. rhinoceros (according to the taxonomic description by Tan et al. 

2013). However, the former is distinguished from the latter in having dimitic hyphal 

system, and lacks skeleto ligative hyphae. L. tigris is another close species, but, 

possesses larger pores (1‒2 per mm) than the present collection (based on the 

description by Tan et al. 2013). Another species, L. sacer (Fr.) Torrend, also 

resembles present Kerala collection in morphology. However, L. sacer produces 

larger basidiospores (5‒7 × 3‒4.5 µm). 

Lignosus rhinocerus is distributed in tropical to subtropical regions of Asia 

(Núñez & Ryvarden 2001). So far, there are no reports of the species from India. 

Theleporus Fr. 

Basidiomata annual, resupinate, adnate, hymenophore poroid to radially 

elongated and oblique, white, greyish white to light cream. Hyphal system 

pseudodimitic to dimitic, generative hyphae hyaline, thin walled, with clamp 

connections. Skeletal hyphae hyaline, thick walled. Dendrohyphidia present or 

absent. Cystidia absent. Basidia clavate, 2 sterigmate. Basidiospores broadly 

ellipsoid, thin walled, smooth and inamyloid in Melzer’s reagent. Members causes 

white rot on wood. 

Theleporus minisporus Y.C. Dai & L.W. Zhou, Mycologia 104 (4): 919 (2012) 

   Fɪɢᴜʀᴇ 52 

Basidiomata annual, small to medium sized when fresh, entirely resupinate, 

later effused and forming large patches, up to 120 mm long, 3 mm thick, margin 

entire, moderately hard when fresh, harder on drying. Pileus not distinct. 

Hymenophore poroid. Pores 8‒11 per mm, angular, at some region radially 
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elongated and oblique, with an appearance of irpicoid hymenium at some parts, 

pores not distinct towards margin, greyish white, irregularly cracked on drying. 

Context not distinct. Odour not distinct. Spore print not observed.  

Basidiospores 3.5–4 × 2–3 µm, Q=1.3–1.6, Qm=1.45, subglobose to broadly 

ellipsoid, hyaline, smooth, thin walled, inamyloid in Melzer’s reagent. Basidia not 

observed. Hymenial cystidia absent. Dendrohyphidia present, difficult to observe, 

2‒3 µm wide, hyaline, smooth and thin walled. Hymenial trama interwoven, 

dimitic, with scattered irregular crystals. Generative hyphae 2–3 µm wide, hyaline, 

smooth, thin walled, branched with clamp connections. Skeletal hyphae 2‒4 µm 

wide, hyaline, smooth, thick walled (1 µm), unbranched to shortly branched, 

septations not observed.  

Specimen examined: India. Kerala State: Kozhikode district, Chungam, Butt Road, 

on dead branch (unidentified), 25 July 2015, Vinjusha N., ZGCVN88. 

Comments: Present specimen shows resemblances with Theleporus calcicolor (Sac. 

& Sid.) Ryvarden in morphology, however the latter has larger basidiospores (5‒7.5 

× 4‒5 µm). Theleporus minisporus is unique among other species in the genus by 

having smaller basidiospores (Zhou & Dai 2012).  

So far, T. minisporus has been reported only from China (type locality, Zhou 

& Dai 2012). Present study is the first report of the species outside the type locality.  

Theleporus venezuelicus (Ryvarden & Iturr.) Miettinen, Fungal Diversity 75: 232 (2015) 

Basionym: Diplomitoporus venezuelicus Ryvarden & Iturr., Mycologia 95 (6): 1069 (2003) 

   Fɪɢᴜʀᴇ 53 

Basidiomata annual, entirely resupinate, adnate, forming small to medium 

sized patches, up to 3 mm thick, soft and coriaceous, light in weight, margin uneven. 

Pileus absent. Hymenophore poroid. Pores 7‒9 per mm, round to angular, oblique 

towards margin, white when fresh, dull white to creamish white on bruising, no 

reaction in KOH. Context indistinct. Odour not distinctive. Spore print not 

observed.   
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Basidiospores 2.5‒4 × 1‒1.5 µm, Q=2–2.5 µm, Qm= 2.2 µm, cylindrical, 

hyaline, smooth, thin walled, eguttulate, inamyloid in Melzers reagent. Basidia 

12‒15 × 4‒5.5 µm, clavate, 1‒2 sterigmate. Cystidia absent. Hymenial trama 

interwoven and dimitic. Generative hyphae 1‒2 µm wide, hyaline, smooth, highly 

branched, thin walled, with clamp connections. Skeletal hyphae rarely observed, 1‒3 

µm wide, hyaline, smooth, branched, slightly thick to thick walled (1 µm), 

septations not observed.  

Specimen examined: India. Kerala State: Kozhikode district, Edakkara, 

Vallikkattukavu, on dead branch (unidentified), ZGCVN109, Vinjusha N., 01 

August 2015. 

Comments: Morphology of the present collection fits well the original description 

of Theleporus venezuelicus (Ryvarden & Iturriaga 2003). According to this 

description (Ryvarden & Iturriaga 2003), size of basidiospores of T. venezuelicus is 

4‒4.5 × 1.2‒1.5 µm. When compared to this, Kerala collection of the species 

possesses slightly smaller basidiospores (2.5‒4 × 1‒1.5 µm). Ryvarden & Iturriaga 

(2003) have not reported dendrohyphidia in their holotype. Later, presence of 

dendrohyphidia was reported in T. venezuelicus by Ariyawansa et al. (2015). 

However, in the Kerala collection of in the T. venezuelicus, dendrohyphidia was not 

observed. Present specimen also showed similarity with T. calcicolor. However, as 

per the description of Ryvarden & Johansen (1980), T. calcicolor produces 

subglobose-ovoid basidiospores (5‒7.5 × 4‒5 µm). In the present collection, 

basidiospores are cylindrical in shape (2.5‒4 × 1‒1.5 µm). 

 BLAST search using the ITS sequences of the present specimen showed 

94% identity with T. venezuelicus (GenBank number: KT361631). BLAST result 

also showed 92% similarity with accessions of T. rimosus H.S. Yuan and 

Porogramme albocincta (Cooke & Massee) Gibertoni (KY948727, KY948726). T. 

rimosus is morphologically distinguished from the present collection by their 

ellipsoid to fusiform basidiospores ((5.2–) 5.8–7.8 (–8) × (2.7–) 3–3.7 (–3.8) μm, as 

per the description of Yuan 2015). Similarly, P. albopincta is separted from the 
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present collection by the dark bluish grey to brownish grey pore surface and broadly 

ellipsoid basidiospores (according to Ryvarden & Johansen 1980).  

 To date, T. venezuelicus has only been reported from South America 

(Ryvarden & Iturriaga 2003; Ariyawansa et al. 2015). Present study forms the first 

report of this species from Asia. 

Echinochaete D.A. Reid 

 Basidiomata annual, solitary, laterally stipitate. Pileus flabelliform, applanate, 

azonate, minutely tomentose, rough, dark cinnamon brown. Hymenophore poroid. 

Pores angular to radially elongated, dark brown, pore tube brown. Context ochre, 

homogenous. Hyphal system dimitic, generative hyphae hyaline, thin walled, with 

clamp connections. Skeleto ligative hyphae hyaline to pale yellow, thick walled. 

Setoid cystidia frequent in the hymenium, clavate to lancelolate, spinulose, dark 

brown, thick walled. Basidia clavate, 4 sterigmate. Basidiospores ellipsoid to 

cylindrical, hyaline, smooth, thin walled inamyloid in Melzer’s reagent. Members 

causes white rot on wood. 

Echinochaete ruficeps (Berk. & Broome) Ryvarden, Norw. Jl Bot. 19: 231 (1972) 

Basionym: Favolus ruficeps Berk. & Broome, J. Linn. Soc., Bot. 14 (no. 73): 57 (1873) [1875] 

Synonym: 

Hexagonia ruficeps (Berk. & Broome) Petch, Ann. R. bot. Gdns Peradeniya 6 (1): 143 (1916) 

   Fɪɢᴜʀᴇ 54 

Basidiomata annual, medium sized, solitary, coriaceous when fresh, hard 

and brittle on drying. Pileus 55‒60 mm wide, 6 mm thick, flabelliform, applanate, 

zonations or striations absent, minutely tomentose, rough, dark cinnamon brown, 

margin even, incurved on drying. Hymenophore poroid. Pores 1‒2 per mm, 

angular, radially elongated, absent towards margin, dark brown, pore tube up to 2.5 

mm long, brown, lighter than pore surface. Context up to 1.5 mm thick, ochre, 

homogenous. Odour not distinctive. Spore print not observed.  

Basidiospores 11‒14 × 4‒5.5 µm, Q=2–2.8, Qm=2.2, subcylindrical to 

ellipsoid, thin walled, hyaline, some spores with pale brown wall, smooth, guttulate, 



 350 

inamyloid in Melzer’s reagent. Basidia not observed. Setoid elements frequent in 

the hymenium, 20‒60 × 6‒15 µm, clavate to lanceolate, dark brown, thick walled 

(1‒2 µm), ornamented with numerous sharp points or spines. Hymenial trama 

interwoven and dimitic. Generative hyphae 2‒4 µm wide, hyaline, smooth, thin 

walled, branched, with clamp connections. Skeleto ligative hyphae 2‒6 µm wide, 

hyaline to pale yellow, thick walled (up to 2 µm), lumen solid to narrow, highly 

branched at the extremities, septations not observed. Pileal trama interwoven. 

Generative hyphae rare, 1.5‒3 µm wide, hyaline, smooth, thin walled, branched, 

with clamp connections. Skeleto ligative hyphae 2‒6 µm wide, hyaline to pale 

yellow, weakly dextrinoid in mass, thick walled (up to 2 µm), mostly solid, 

branched, septations not observed. Pileipellis composed of setoid cystidia, 3‒6 µm 

wide, brown, paler than those present in hymenium, thick walled (1‒1.5 µm), with 

acute to obtuse tip.  

Specimen examined: India. Kerala State: Kozhikode district, Vattavada, on dead 

wood (unidentified), 28 July 2019, Vinjusha N., ZGCVN884. 

Comments: Characters of the present collection fits well with the available 

descriptions of the species such as Reid (1976), Ryvarden (1972), Ryvarden & 

Johansen (1980), and Núñez & Ryvarden (2000, 2001). The present collection is 

distinguished from the closely related Echinochaete brachyporus (Mont.) Ryvarden, 

by the presence of abundant setoid elements in the pileipellis. E. brachyporus lacks 

setoid elements on their pileus or when present, they are few in number (Núñez & 

Ryvarden 2000). Present collection also shows similarities with E. russiceps (Berk. 

& Broome) D.A. Reid. However, the latter species produces smaller pores (4‒6 per 

mm) than that of the present collection. 

 Echinochaete ruficeps has a paleotropical distribution (Núñez & Ryvarden 

2000). From Kerala, this species has been reported by Mohanan (2011).  

Microporellus Murrill 

Basidiomata annual, coriaceous to hard and woody, sessile to stipitate. Pileus 

circular to flabelliform, cream with brownish to violet shades, concentrically zonate 
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or zonations absent, glabrous. Hymenophore poroid, pores round to angular, pore 

surface white to cream, pore tubes concolourous with pore surface. Context white to 

pale cream, homogenous. Stipe woody, surface glabrous. Hyphal system dimitic, 

generative hyphae hyaline, thin walled, with clamp connections. Skeletal hyphae 

hyaline, inamyloid to strongly dextrinoid and cyanophilous, unbranched, thick 

walled. Cystidia present, mostly ventricose, hyaline to faintly yellowish, apically 

smooth or light to coarsely encrusted. Basidiospores subglobose to lacrymoid, 

hyaline, weakly to strongly dextrinoid, without germ pore. Members cause white rot 

on wood.  

Microporellus violaceocinerascens (Petch) A. David & Rajchenb., Mycotaxon 22 

(2): 303 (1985) 

Basionym: Polyporus violaceocinerascens Petch,  Ann. R. bot. Gdns Peradeniya 6 (1): 127 (1916) 

Synonyms: 

Ganoderma pallens Pat., Bull. Soc. mycol. Fr. 39 (1): 52 (1923) 

Daedalea iocephala Pat., Bull. Mus. natn. Hist. nat., Paris 30 (6): 409 (1924) 

Cystostiptoporus violaceocinerascens (Petch) Ryvarden, in Ryvarden & Johansen, Prelim. Polyp. Fl. 

E. Afr. (Oslo): 301 (1980) 

   Fɪɢᴜʀᴇ 55 

Basidiomata annual, medium sized, solitary, centrally to eccentrically 

stipitate, 30–105 mm tall. Pileus 37–75 mm wide, almost coriaceous when young, 

hard when mature, fleshy, 2‒6 mm thick , circular, slighty concave in the portion 

where stipe is attached, pubescent to velutinate especially near the attachment 

portion, lessening towards the margin, small irregular outgrowths and wrinkles 

present, violaceous grey with almost alternating grey brown to yellowish brown 

concentric circles, creamish white along margin, bruising to dark brown, instantly 

turning light orange in KOH, then to dark brown, margin even to wavy, fleshy. Stipe 

23–90 mm long, 6‒11 mm thick, cylindrical, broadening towards the base, covered 

by pubescent hairs, grayish cream when fresh, becoming brownish black to black on 

bruising, stipe tissue cream, tissue solid, moderately tough. Hymenophore poroid. 

Pores 2‒3 per mm, angular, oblique towards margin, cream, brownish black on 

bruising, light orange reaction in KOH as in the pileus. Context up to 1 mm thick, 

cream, turning light brown. Odour not distinct. Spore prints not observed. 
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  Basidiospores 6‒9.5 × 5–6 µm, Q=1.1–1.5, Qm=1.21, subglobose to 

broadly ellipsoid or slightly amygdaliform, smooth, thin to slightly thick walled (up 

to 1 µm), guttulate, dextrinoid in Melzer’s reagent. Basidia 12–30 × 6.3–8.4 µm, 

clavate, 4 sterigmate, hyaline with basal clamp connections. Cystidia 40–74 × 8–16 

µm, ventricose or broadly utriform, many with a tubular base (up to 12 µm long), 

rarely fusoid, with apical encrustations, hyaline, smooth, thick walled, especially 

towards the tip, weakly dextrinoid in Melzer’s reagent. Hymenial trama highly 

interwoven and dimitic. Generative hyphae 2–3 µm wide, hyaline, thin walled, 

branched, with frequent clamp connections. Skeletal hyphae 2‒4 µm wide, hyaline, 

smooth, thick walled (up to 1.5 µm), strongly dextrinoid in Melzer’s reagent, 

cyanophilous, unbranched or sparsely branched, septations not observed. Skeleto 

ligative hyphae not observed. Pileal trama interwoven. Generative hyphae 2‒4 µm 

wide, hyaline, thin walled, branched, with frequent clamp connections. Skeletal 

hyphae 2‒5 µm wide, hyaline, smooth, thick walled (up to 1 µm), strongly 

dextrinoid in Melzer’s reagent, unbranched, septations not observed. Skeleto ligative 

hyphae not observed. Pileipellis basically a cutis, with erect, ascending agglutinated 

trichodermial patches, 32–110 µm long, made of hyaline, thin walled, septate 

hyphae, that are 2‒4 µm wide. Stipe trama interwoven. Generative hyphae 2‒4 µm 

wide, hyaline, smooth, thin walled, branched, with clamp connections. Skeletal 

hyphae 2‒5 µm wide, hyaline, thick walled (1‒2 µm), unbranched, septations not 

observed. Skeleto ligative hyphae not observed. Stipitipellis basically a cutis, 

forming trichodermal patches of ascending or erect agglutinated hyphal elements, 

trichodermal patches 52–103 µm long, made of hyaline, thin walled, septate hyphae, 

2‒4 µm wide. 

Specimens examined: India. Kerala State: Kozhikode district, Pokkunnu, ZG 

College campus, on soil, 21 July 2016, Vinjusha N., ZGCVN380; Koyilandy, Poyil 

Kavu, on soil, 23 June 2017, Vinjusha N., ZGCVN506; Chevayoor, on soil, 18 June 

2018, Vinjusha N., ZGCVN681. 

Comments: Morphology of present Kerala collection agrees well with the published 

taxonomic descriptions of M. violaceocinerescens by Ryvarden & Johansen (1980), 
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David & Rajchenberg (1985), and Corner (1987). The present collection shows 

similarities with Neolentiporus Rajchenb. and Polyporus in having stipitate 

basidiocarps. The genus Neolentiporus is characterized by a stipitate basidiocarps, a 

dimitic hyphal system with clamped, irregularly thick walled generative hyphae and 

metachromatic, acyanophilous, unbranched skeletal hyphae and cylindric 

basidiospores (Rajchenberg 1995). Whereas, the present specimen possesses thin 

walled generative hyphae, and skeletal hyphae is cyanophilous and not 

metachromatic. The shape of the basidiospores also separates the two genera. Fruit 

body resembles a Polyporus species with centrally to laterally attached stipe. 

Microscopically, both genera have a dimitic hyphal system with clamped generative 

hyphae. However, instead of skeletal hyphae present in our collection, Polyporus 

species possess arboriform to dendriform skeleto ligative hyphae (Bernicchia 2005; 

Ryvarden & Melo 2014). Skeletal hyphae of the present collection shows dextrinoid 

reaction, whereas, Polyporus species never shows dextrinoid reaction on their 

hyphae. In addition, hymenial cystidia were observed in the present specimen, but 

Polyporus lacks cystidia. Microporellus dealbatus (Berk. & M.A. Curtis) Murrill is 

closely related with the present collection, however, separated by having smaller 

pores (8‒10 per mm, David & Rajchenberg 1985).  

Microporellus violaceocinerascens is an East Asian species (David & 

Rajchenberg 1985). This species has been reported from Kerala by Mohanan (2011).  

Microporellus obovatus (Jungh.) Ryvarden, Norw. Jl Bot. 19: 232 (1972) 

Basionym: Polyporus obovatus Jungh., Verh. Batav. Genootsch. Kunst. Wet. 17 (2): 65 (1838) 

Synonyms: 

Polyporus polygrammus Berk. & M.A. Curtis, J. Linn. Soc., Bot. 10 (no. 45): 307 (1868) 

Polyporus tuba Berk. & M.A. Curtis, J. Linn. Soc., Bot. 10 (no. 45): 305 (1868) 

Polyporus petaliformis Berk. & M.A. Curtis, J. Linn. Soc., Bot. 10 (no. 45): 307 (1868) 

Polyporellus obovatus (Jungh.) P. Karst., Meddn Soc. Fauna Flora fenn. 5: 38 (1879) 

Polystictus rasipes (Berk.) Cooke, Grevillea 14 (no. 71): 79 (1886) 

Polystictus polygrammus Cooke, Grevillea 14 (no. 71): 78 (1886) 

Microporus rasipes (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Microporus polygrammus (Cooke) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Microporus caryophyllaceus (Berk. & M.A. Curtis ex Cooke) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 

495 (1898) 

Coriolus polygrammus (Cooke) Pat., in Duss, Enum. Champ. Guadeloupe (Lons-le-Saunier): 31 

(1903) 

Polyporus tigrinus Rostr., Bot. Tidsskr. 24: 359 (1902) 

Polystictus obovatus (Jungh.) Bres., Annls mycol. 6 (1): 46 (1908) 
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Polyporus fumigatus Bres., Annls mycol. 10 (5): 503 (1912) 

Polyporus krakataui Lloyd, Mycol. Writ. 7 (Letter 71): 1242 (1924) 

Microporus obovatus (Jungh.) Imazeki, Bull. Tokyo Sci. Mus. 6: 95 (1943) 

Flabellophora obovata (Jungh.) Corner, Beih. Nova Hedwigia 86: 36 (1987) 

Flabellophora obovata var. aurantiporus Corner, Beih. Nova Hedwigia 86: 39 (1987) 

   Fɪɢᴜʀᴇ 56 

 Basidiomata annual, small to medium sized, slightly coriaceous when 

young, hard and woody when mature, light in weight, pileate. Pileus 45‒90 mm 

long, 2‒52 mm thick, laterally stipitate, flabelliform to spathulate, applanate, 

concentrically zonate, pruinose in young fruitbodies, glabrous when mature, radially 

wrinkled, cream to butter yellow with almost alternating brown, greyish brown to 

brownish black concentric bands, margin wavy to lobed. Hymenophore poroid. 

Pores 9‒12 per mm, absent near margin, round, regular, cream, bruising to brown, 

pore tube 1‒2 mm long, creamish white. Context 1‒4 mm thick, cream, 

homogenous. Stipe 10‒20 mm long, 2‒6 mm thick, woody, cylindrical, broadened 

towards base, becoming discoid at  base, glabrous, cream to pale yellow, inner tissue 

solid, cream to very pale ochre. Odour not distinctive. Spore print not observed.   

Basidiospores 4–5 × 2.5–3 µm, Q=1.1–1.6, Qm=1.39, sub globose to ovoid, 

hyaline, guttulate, thin walled, smooth, inamyloid in Melzer’s reagent. Basidia not 

observed. Cystidia absent. Hymenial trama interwoven and dimitic. Generative 

hyphae 2–3 µm wide, hyaline, smooth, thin walled, branched, with clamp 

connections. Skeletal hyphae 2–4 µm wide, hyaline, thick walled (1µm), 

unbranched, septations not observed. Skeleto ligative hyphae not observed. Pileal 

trama almost parallel. Generative hyphae 2–3 µm wide, hyaline, smooth, thin 

walled, branched, with clamp connections. Skeletal hyphae 2‒4 µm wide, hyaline, 

thick walled (1µm), unbranched, weakly septate. Skeleto ligative hyphae not 

observed. Pileipellis an agglutinated cutis made of hyaline, thin to slightly thick 

walled hyphae that are 2‒4 µm wide. Stipe trama parallel. Generative hyphae 2–3 

µm wide, hyaline, smooth, thin walled, branched, with clamp connections. Skeletal 

hyphae 2‒5 µm wide, hyaline, thick walled (1µm), unbranched, septations not 

observed. Skeleto ligative hyphae not observed Stipitipellis an agglutinated cutis 

made of hyaline that 2‒4 µm wide, hyaline to yellowish brown, thin to slightly thick 

walled hyphae, .  
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Specimens examined: India. Kerala State: Wayanad district, Pookod, on dead log 

(unidentified), 30 June 2017, Vinjusha N., ZGCVN549; Kozhikode district, Kakkad, 

on dead wood (unidentified), 13 July 2017, Vinjusha N., ZGCVN571; 

Peruvannamuzhy forest, on dead log (unidentified), 24 June 2018, Vinjusha N., 

VN683; Wayanad district, Chembra Peak, on dead branch, Vinjusha N., 

ZGCVN232. 

Comments: According to the taxonomic descriptions (Ryvarden & Johansen 1980; 

Núñez & Ryvarden 2001), pore size of Microporellus obovatus is 6‒8 per mm. 

However, pore size of present collections is slightly smaller (9‒11) per mm. 

Otherwise, the characters of the present collections properly fits in with the 

published descriptions of M. obovatus. Flabelliform to spathulate basidiomata, 

hymenium with smaller pores and sub globose to ovoid basidiospores are the major 

features of the species.  

Microporellus obovatus has pantropical distribution (Ryvarden & Johansen 

1980). In Kerala, this species has been documented by Sankaran & Florence (1995), 

Florence & Yesodharan (1997), Leelavathy & Ganesh (2000), Mohanan (2011), and 

Iqbal et al. (2016).  

Perenniporia Murrill 

Basidiomata mostly perennial, rarely annual, hard and woody, resupinate to 

pileate. Pileus sessile to dimidiate, semicircular, concentric zonztions present or 

absent, glabrous, creamish white to brownisk black. Hymenophore poroid, pores 

small, isodiametric, pore surface white to cream. Context white to light ochraceous. 

Hyphal system dimitic to trimitic, generative hyphae hyaline, thin walled, with 

clamp connections. Skeletal hyphae hyaline to pale coloured, weakly to strongly 

dextrinoid in Melzer’s reagent, thick walled. Skeleto ligative hyphae hyaline to pale 

coloured, thick walled, Cystidia present or absent. Basidia narrowly clavate to 

clavate, 4 sterigmate. Basidiospores hyaline, ellipsoid to apically truncate, thick 

walled, cyanophilic and variably dextrinoid, with distinct apical germ pore. 

Members cause white rot on wood. 
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Perenniporia medulla-panis (Jacq.) Donk, Persoonia 5 (1): 76 (1967) 

Basionym: Boletus medulla-panis Jacq., Miscell. austriac. 1: 141 (1778) 

Synonyms: 

Polyporus medulla-panis (Jacq.) Fr., Syst. mycol. (Lundae) 1: 380 (1821) 

Poria medullaris Gray, Nat. Arr. Brit. Pl. (London) 1: 639 (1821) 

Daedalea medullaris (Gray) Purton, Appendix Midl. Fl.: 250 (1821) 

Polyporus medulla-panis var. cretaceus Pers., Mycol. eur. (Erlanga) 2: 100 (1825) 

Physisporus medulla-panis (Jacq.) Chevall., Fl. gén. env. Paris (Paris) 1: 262 (1826) 

Polyporus limitatus Berk. & M.A. Curtis, Grevillea 1 (no. 4): 54 (1872) 

Polyporus xylostromatis Fuckel, Jb. nassau. Ver. Naturk. 27-28: 86 (1874) 

Poria xylostromatis (Fuckel) Cooke, Grevillea 14 (no. 72): 111 (1886) 

Poria medulla-panis (Jacq.) Cooke, Grevillea 14 (no. 72): 109 (1886) 

Poria medulla-panis var. prunicola Pilát, Bull. trimest. Soc. mycol. Fr. 51 (3-4): 389 (1936) 

Poria medulla-panis f. megalopora Pilát, Ann. Acad. tchecosl. Agric. 2: 468 (1936) 

Poria laevis Speg., Brotéria, N.S. 33: 135 (1937) 

Fomitopsis medulla-panis (Jacq.) Bondartsev & Singer, Annls mycol. 39 (1): 55 (1941)  

Fomitopsis unita var. multistratosa (Pilát) Bondartsev, Trut. Grib Evrop. Chasti SSSR Kavkaza 

[Bracket Fungi Europ. U.S.S.R. Caucasus] (Moscow-Leningrad): 313 (1953) 

Fomes unitus var. multistratosus (Pilát) Komarova, Opredelitel' trutovykh gribov Belorussii: 192 

(1964) 

Perenniporia medulla-panis var. lateritia (Bourdot & Galzin) Domański, Fungi, Polyporaceae 1, 

Mucronoporaceae 1, Revised transl. Ed. (Warsaw): 151 (1972) 

   Fɪɢᴜʀᴇ 57 

Basidiomata annual to perennial, resupinate, sometimes slightly reflexed on 

vertical substrata, forming thick black crust, adnate, hard and tough and difficult to 

separate from host, forming large patches, 2‒4 mm thick, margin thin, irregular. 

Hymenophore poroid. Pores 6‒7 per mm, round to angular, mostly oblique or 

longitudinally elongated, sometimes resembling irpicoid, cream to pale brown, black 

in KOH. Context indistinct, less than 1 mm thick, cream. Odour not distinct. Spore 

print not observed. 

Basidiospores 5‒7 × 3‒4 µm, Q=1.2–2, Qm=1.56, ellipsoid, truncate at apex, 

hyaline, smooth, thin to slightly thick walled, often monoguttulate, inamyloid in 

Melzer’s reagent. Basidia 12‒16 × 4‒5 µm, narrowly clavate, slightly thick walled, 

4 sterigmate. Cystidia absent. Cystidioles present, 10‒21 × 4.5‒6 µm, fusoid, 

hyaline, smooth, thin walled. Hymenium interwoven and trimitic. Generative 

hyphae 2‒3 µm wide, hyaline, smooth, thin to slightly thick walled (1 µm), 

branched, with clamp connections. Skeletal hyphae 2‒5 µm wide, hyphae at some 

portions widened up to 12 µm, and becoming bulbous, fuliginous brown, thick 

walled (1‒1.5 µm), smooth, mostly unbranched, sometimes branched at extremities, 
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weakly dextrinoid, septations not observed. Skeleto ligative hyphae rarely observed; 

2‒3 µm wide, hyaline to pale coloured, thick walled (1µm), smooth, branched, 

septations not observed. 

Specimens examined: India. Kerala State: Kozhikode district, Puthiyangadi, on live 

tree (unidentified), 07 September 2018, Arun Kumar TK, ZGCVN711; Palakkad 

district, Dhoni, on Swetenia mahagoni, Vinjusha N., ZGCVN778; Idukki district, 

Pooppara, on fallen branch (unidentified), 30 July 2019, Vinjusha N., ZGCVN881. 

Comments: Morphology of the present collections are in accordance with the 

earlier taxonomic descriptions of P. medulla-panis by Ryvarden & Johansen (1980), 

Lindsey (1985), Ryvarden & Gilbertson (1994), Núñez & Ryvarden (2001), and 

Ryvarden & Melo (2014). Present collection resembles Truncospora japonica 

(Yasuda) Zmitr. by having resupinate basidiomata and truncate basidiospores. 

However, the latter has dark brown coloured margin, rhizomorphic basidiomata and 

slightly smaller basidiospores (4‒5 × 2.5‒3.5 µm, Núñez & Ryvarden 2001).  

Perenniporia medulla-panis has cosmopolitan distribution (Núñez & 

Ryvarden 2001). This species has not been recorded from Kerala till date.  

 

Perenniporia ochroleuca (Berk.) Ryvarden, Norw. Jl Bot. 19: 233 (1972) 

Basionym: Polyporus ochroleucus Berk., London J. Bot. 4: 53 (1845) 

Synonyms: 

Trametes scrobiculata Berk., Grevillea 6 (no. 38): 70 (1877) 

Fomes compressus (Berk.) Sacc., Syll. fung. (Abellini) 6: 198 (1888) 

Trametes ochroleuca (Berk.) Cooke, Grevillea 19 (no. 92): 98 (1891) 

Polyporus turbinatus Pat., Revue mycol., Toulouse 13 (no. 51): 137 (1891) 

Scindalma compressum (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 518 (1898) 

Ungulina ochroleuca (Berk.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 102 (1900) 

Fomes ochroleucus (Berk.) Lloyd, Mycol. Writ. 5: 714 (1917) 

Polyporus zonifer Lloyd, Mycol. Writ. 7 (Letter 69): 1192 (1923) 

Polyporus junctus Lloyd, Mycol. Writ. 7 (Letter 73): 1317 (1924) 

Polyporus graciosus Beeli, Bull. Soc. R. Bot. Belg. 62: 63 (1929) 

Truncospora ochroleuca (Berk.) Pilát, Atlas Champ. l'Europe, III, Polyporaceae (Praha) 1: 365 

(1941) 

Fomitopsis ochroleuca (Berk.) Imazeki, Bull. Tokyo Sci. Mus. 6: 92 (1943) 

Truncospora ochroleuca (Berk.) Pilát, Sb. Nár. Mus. v Praze, Rada B, Prír. Vedy 9 (2): 108 (1953) 

Truncospora ochroleuca var. brevispora Corner, Beih. Nova Hedwigia 96: 131 (1989) 
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Basidiomata perennial, small sized, solitary to imbricate, hard and woody, 

light in weight, pileate. Pileus 15–20 mm long, 4‒6 mm thick, sessile, laterally 

attached, semicircular to circular, usually ungulate, concentrically zonate, sulcate, 

glabrous, cream ochraceous when young, turning yellowish brown to brown, 

sometimes with weak radial striations, margin even, obtuse. Hymenophore poroid. 

Pores 5-6 per mm, angular, present along margin, white to cream, brown to dark 

brown on bruising, pore tubes 3-4 mm long, straw coloured, weakly stratified. 

Context up to 1 mm thick, white to cream, homogenous. Odour not distinct. Spore 

print not observed. 

  Basidiospores 10‒16 × 5–8 µm, Q=1.4–2, Qm=1.69, ellipsoid to broadly 

ellipsoid, apex truncate, hyaline to pale yellow, smooth, thick walled (1 µm), 

eguttulate, dextrinoid in Melzer’s reagent. Basidia 25–38 × 5–6 µm, clavate, 4 

sterigmate. Cystidia absent. Hymenial trama interwoven and trimitic. Generative 

hyphae rarely observed, 2–3 µm wide, hyaline, smooth, thin walled, branched, with 

clamp connections. Skeletal hyphae 3‒5 µm wide, hyaline, very weakly dextrinoid 

in Melzer’s reagent, thick walled (1 µm), unbranched, septations not observed. 

Skeleto ligative hyphae frequent, 2‒4 µm wide, hyaline, thick walled (1µm), highly 

branched, septations not observed. Pileal trama interwoven. Generative hyphae 2‒3 

µm wide, hyaline, smooth, thin walled, branched, with clamp connections. Skeletal 

hyphae 3‒6 µm wide, hyaline, very weakly dextrinoid in Melzer’s reagent, thick 

walled (1 µm), unbranched, septations not observed. Skeleto ligative hyphae 2‒4 µm 

wide, hyaline, smooth, highly branched, septations not observed. Pileipellis an 

agglutinated hyphal mass; hyphae 2‒3 µm wide, hyaline, thick walled (up to 1 µm).  

Specimen examined: India. Kerala State: Kozhikode district, Pokkunnu, ZG 

College campus, on dead branch of Peltophorum ferrugenium, Vinjusha N., 

ZGCVN53; ZGCVN329; Poyil kavu, on dead branch (unidentified), 23 June 2017, 

Vinjusha N., ZGCVN511; Chelavoor, Thurayil Kotta, on dead branch (unidentified), 

27 September 2015, Vinjusha N., ZGCVN219. 

Comments: The small sized, ungulate, cream ochraceous, perennial basidiomata 

with large truncate basidiospores easily distinguishes P. ochroleuca from related 
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species. The species has a cosmopolitan distribution (Ryvarden & Johansen 1980). 

From Kerala, this species has been recorded by Leelavathy & Ganesh (2000) and 

Mohanan (2011).  

Perenniporia decurrata Corner, Beih. Nova Hedwigia 96: 105 (1989) 

Fɪɢᴜʀᴇ 59 

Basidiomata perennial, small to medium sized, solitary or in clusters, hard 

and woody, light in weight, brittle on drying, pileate. Pileus 10–45 mm long, 4‒25 

mm thick, sessile, broadly attached, sometimes with a small region of attachment, 

frequently ungulate, or applanate, semicircular to flabelliform, concentrically zonate, 

deeply sulcate, glabrous, orangish brown to pale cinnamon brown, margin thick, 

even to slightly wavy, acute, sometimes slightly up curved on drying. 

Hymenophore poroid. Pores 6‒7 per mm, round, regular, absent along margin, 

white to cream, turning light brown on bruising, pore tubes up to 10‒25 mm long, 

stratified, each strata 2‒3 mm thick, light brown. Context up to 1 mm thick, white to 

cream, homogenous, sometimes with a narrow crust above in large fruit bodies. 

Odour not distinct. Spore print not observed. 

  Basidiospores 3‒4.5 × 2–3 µm, Q=1.6–2.6, Qm= 1.91, ellipsoid to broadly 

ellipsoid, apex truncate, hyaline, smooth, thick walled (1 µm), eguttulate, dextrinoid 

in Melzer’s reagent. Mature basidia not observed. Cystidia absent. Hymenial 

trama interwoven, with scattered irregular crystals. Generative hyphae rarely 

observed; 2–3 µm wide, hyaline, smooth, thin walled, branched, with clamp 

connections. Skeletal hyphae 2‒4 µm wide, hyaline, smooth, thick walled (1 µm), 

lumen narrow to solid, dextrinoid in Melzer’s reagent, mostly unbranched, but 

sometimes branched at extremities, septations not observed. Pileal trama 

interwoven. Generative hyphae 2–3.5 µm wide, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeletal hyphae 2‒4 µm wide, hyaline, 

dextrinoid in Melzer’s reagent, mostly unbranched, weakly branched at extremities, 

septations not observed, thick-walled (1 µm), lumen narrow to solid. Pileipellis an 

agglutinated hyphal mass; hyphae 2-3 µm wide, hyaline, thick walled (up to 1 µm), 

with obtuse ends.  
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Specimen examined: India. Kerala State: Kozhikode district, Peruvannamuzhy 

forest, on live Sweitenia mahagoni, 11 August 2016, Vinjusha N., ZGCVN418; 

Kuttyadi, Janaki forest, on live tree (unidentified), 18 July 2017, Vinjusha N., 

ZGCVN595.  

Comments: Present collection shows high similarity with Perenniporia contraria 

(Berk. & M.A. Curtis) Ryvarden in basidiocarp morphology and having small 

basidiospores. P. contraria possess non dextrinoid basidiospores (Decock et al. 

2001; Zhao & Cui 2013), whereas, basidiospores of present specimen are dextrinoid. 

According to Zhao & Cui (2013), P. decurrata is separated from P. contraria by the 

strictly truncate, dextrinoid basidiospores in the former and truncate or non truncate, 

inamyloid basidiospores in the latter. Perenniporia subannosa (Bres.) Decock, S. 

Herrera & Ryvarden also have smaller basidiospores as P. decurrata, however, 

differentiated by smaller pores (4‒5 per mm), and indextrinoid basidiospores 

(Decock et al. 2001). BLAST search using the ITS sequence generated from the 

collection showed 92% similarity with an accession of P. decurrata (GenBank 

number: KX900669). Although the sequence similarity of present collection with 

accession of P. deccurata is not so high (less than 95%), the morphological 

characterizations properly fits Kerala collection within the available descriptions of 

P. deccurata. 

Perenniporia decurrata has been recorded from tropical regions of south east 

Asia (Corner 1989a) and South America (Robledo et al. 2009). There are no records 

of the species from India so far.  

Navisporus Ryvarden 

Basidiomata annual, solitary to imbricate, hard and tough, resupinate to 

pileate. Pileus sessile, broadly attached, some fruit bodies effused at base, 

semicircular, applanate to irregular, concentric zonations absent, velutinate to 

glabrous, cream to yellowish brown or cinnamon brown.  Hymenophore poroid, 

pores round to angular, or radially elongated, cream to brown, pore tubes cream to 

brown. Context creamish white to cinnamon brown. Hyphal system dimitic, 

generative hyphae hyaline, thin to slightly thick walled, with clamp connections. 
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Skeletal hyphae hyaline to brown, thick walled, weakly to strongly dextrinoid in 

Melzer’s reagent. Cystidia present or absent. Basidia clavate, 4 sterigmate. 

Basidiospores ellipsoid to weakly amygdaliform, with distinct apicule, hyaline, 

smooth, thick walled, variably dextrinoid in Melzer’s reagent. Members cause white 

rot on wood.   

Navisporus floccosus (Bres.) Ryvarden [as 'floccosa'], in Ryvarden & Johansen, 

Prelim. Polyp. Fl. E. Afr. (Oslo): 443 (1980) 

Basionym: Trametes floccosa Bres., Annuar. R. Ist. bot. Roma 6: 179 (1896) 

Synonyms: 

Fomes introstuppeus sensu Hennings (Bot. Jb. 14: 343. 1891); fide Saccardo (Syll. fung. 14: 192. 

1899) 

Polyporus mollicarnosus Lloyd, Mycol. Writ. 4 (Letter 60): 11 (1915) 

Fomes floccosus (Bres.) Lloyd, Mycol. Writ. (Letter 66): 8 (1917) 

Ganoderma mollicarnosum (Lloyd) Sacc. & Trotter [as 'molli-carnosum'], Syll. fung. (Abellini) 23: 

401 (1925) 

Tyromyces floccosus (Bres.) A. Roy & A.B. De [as 'floccosa'], Norw. Jl Bot. 27 (4): 300 (1980) 
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Basidiomata annual, large, fleshy, hard and tough, especially towards the 

attachment portion, heavy, pileate. Pileus 80‒320 mm long, 23‒110 mm thick, 

sessile, broadly attached, some fruit bodies effused at base, irregular when young, 

becoming semicircular on maturity, applanate to irregular with depressions or 

projections, concentric zonations absent, slightly wrinkled towards the margin, 

glabrous to pruinose, cream, turning light to deep brown on bruising or exposure, 

margin even, rounded.  Hymenophore poroid. Pores 2‒4 per mm, round to angular, 

absent towards margin, cream, bruising to greyish brown, pore tubes 3‒30 mm long, 

concolorous with pore surface, non stratified, possess narrow pale brown horizontal 

lines. Context 20‒90 mm thick, concentric bands present, cream, turning light 

brown in KOH. Odour not distinct. Spore print not observed.   

  Basidiospores 9–15 × 5–7 µm, Q=1.5–2.4, Qm=2.1, ellipsoid to weakly 

amygdaliform, hyaline, smooth, thick walled (up to 1 µm), some spores guttulate, 

dextrinoid in Melzer’s reagent, cyanophilic in cotton blue, with distinct apicule. 

Basidia 19–35 × 7–12 µm, clavate, 4 sterigmate. Hymenial cystidia present; 24–42 
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× 9.5–12 µm, ventricose to broadly clavate, smooth, thin to thick walled (up to 1 

µm). Gloeocystidia present in the hymenium; 18–45.5 × 7–11 µm, varying in shape 

such as flexuose, narrowly utriform, utriform, obovoid to ovoid, narrowly 

lageniform, conical, widely fusiform to fusiform, some with median constriction, 

hyaline, smooth, thin walled, brightly stained in phloxine. Hymenial trama 

interwoven. Generative hyphae 2–3 µm wide, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeletal hyphae 2‒8 µm wide, hyaline, pale 

brown in mass, unbranched or sparsely branched, rarely septate, thick walled (up to 

4 µm), easily broken in sections, strongly dextrinoid in Melzer’s reagent. Skeleto 

ligative hyphae not observed. Pileal trama interwoven. Generative hyphae sparsely 

observed, up to 4 µm wide, hyaline, smooth, thin walled, branched, with clamp 

connections. Skeletal hyphae 3‒11 µm wide, hyaline, pale brown in mass, mostly 

unbranched, some hyphae with short branches, septations not observed, thick walled 

(2‒5 µm), strongly dextrinoid in Melzer’s reagent. Skeleto ligative hyphae not 

observed. Pileipellis a trichoderm consisting highly interwoven and irregularly 

arranged hyphal elements that are erect, each hyphae 2‒3 µm wide, hyaline, thin 

walled.  

Specimens examined: India. Kerala State: Kozhikode district, Mananchira, on dead 

wood stump of Ficus species, 2 July 15, Vinjusha N, ZGCVN7;  Kakkodi, on dead 

wood stump of Ficus species, 6 July 2015,Vinjusha N, ZGCVN12; YMCA road, on 

live Peltophorum ferrugineum, 15 July 2015, Vinjusha N, ZGCVN54; Athanikkal,  

on dead wood stump (unidentified), 2 September 2017, Vinjusha N, ZGCVN491. 

Comments: Present collections show high morphological similarity with species of 

Perenniporia and Vanderbylia D.A. Reid by having large sized pileate basidiocarps, 

dimitic hyphal system, with dextrinoid skeletal hyphae. However, the presence of 

distinct apicule on basidiospores of present present collections easily distinguishes it 

from Perenniporia and Vanderbylia.  

Navisporus flocossus was originally described as acystidate (Ryvarden & 

Johansen 1980; Ryvarden 1983; Torress-Torress et al. 2007). Occurrence of cystidia 

in this species was later confirmed in the specimens from India, Malaysia, Papua 
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New Guinea and Caribbean (Roy & De 1980; Decock 2007; Prasher 2015). 

However, presence of gloeocystidia has not been reported for the species in these 

earlier descriptions. Possibly, those fruit bodies may be aged ones and their cystidia 

lacked granular contents. This might explain the reason why the previous 

descriptions did not report gloeocystidia in Navisporus flocossus. Present collection 

clearly possess both hymenial cystidia, similar as in the earlier descriptions, and 

typical gloeocystidia with rich granular contents.  

BLAST search in NCBI’s GenBank nucleotide database using the newly 

generated ITS sequence of the specimen resulted in 99% identity with three 

undescribed Dichomitus species (GenBank numbers: KR867652, KM084859, 

KR154972) from India. According to the available descriptions (Núñez & Ryvarden 

2001; Ryvarden & Melo 2014), species of Dichomitus D.A. Reid produces 

arboriform hyphae which are branched and with tapering ends, cylindrical to oblong 

ellipsoid basidiospores, which are negative in Melzer’s reagent. However, in our 

collection arboriform skeletal hyphae were absent, and the fruit bodies produced 

ellipsoid to slightly amygdaliform basidiospores, which were dextrinoid in Melzer’s 

reagent. Thus, based on morphological characterization, the present specimen cannot 

be treated under the genus Dichomitus. It is belived that the above mentioned 

sequences available in GenBank, tagged as “Dichomitus sp.” may be a 

misidentification. 

BLAST search using the newly generated LSU sequence resulted in 99% 

identity with Perenniporia cystidiata (HQ654113), and 98% similarity with P. 

fraxinea (Bull.) Ryvarden (KX081164, KX081163) and P. subtephropora. 

According to Dai et al. (2002a), P. cystidiata produces laterally stipitate 

basidiocarps and slightly dextrinoid cystidia. Whereas, present collections had 

sessile basidiocarps and cystidia were inamyloid in Melzer’s reagent. Moreover, P. 

cystidiata have smaller basidiospores (5.5‒8.4 × 4.1‒5.5 µm) than our collections 

(9–15 × 5–7 µm). The presence of subglobose to drop shaped basidiospores and 

absence of cystidia in Perenniporia fraxinea (Ryvarden & Gilbertson 1994; Corner 

1987), distinguish it from our collections. Perenniporia subtephropora is separated 

https://www.ncbi.nlm.nih.gov/nucleotide/KM084859.2?report=genbank&log$=nucltop&blast_rank=2&RID=7XU8CB4S015
https://www.ncbi.nlm.nih.gov/nucleotide/KR154972.1?report=genbank&log$=nucltop&blast_rank=3&RID=7XU8CB4S015
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from present collection by having resupinate basidiocarps and truncate basidiospores 

(Zhao & Cui 2013). 

Navisporus flocossus ia s tropical species (Decock 2007). From India, this 

species has been reported by Roy & De (1980), Roy & De (1996) and Prasher 

(2015). Navisporus flocossus has been reported from Kerala by Mohanan (2011).  

Pseudofavolus Pat. 

Basidiomata annual to biennial. Pileus flabelliform to spathulate, sessile to 

laterally stipitate, Context thin. Hymenium poroid with angular to hexagonal pores. 

Hyphal system dimitic. Generative hyphae with clamp connections, skeleto ligative 

hyphae arboriform, showing variable dextrinoid reaction. Cystidia absent, 

sometimes cystidioles or dendrohyphidia present. Basidiospores cylindrical, hyaline, 

smooth, inamyloid in Melzer’s reagent. Members of the genus cause white rot on 

wood. 

Pseudofavolus tenuis (Fr.) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 164: 185 

(1965) 

Basionym: Favolus tenuis Fr. Epicr. syst. mycol. (Upsaliae): 498 (1838) [1836-1838] 

Synonyms: 

Polyporus tenuis (Fr.) Klotzsch, Linnaea 8 (4): 482 (1833) 

Hexagonia tenuis (Fr.) Fr., Epicr. syst. mycol. (Upsaliae): 498 (1838) 

Scenidium tenue (Fr.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 516 (1898) 

Daedaleopsis tenuis (Fr.) Imazeki, Bull. Tokyo Sci. Mus. 6: 78 (1943) 

Trametes tenuis (Fr.) Corner, Beih. Nova Hedwigia 97: 170 (1989) 
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Basidiomata annual, small to large sized, solitary to imbricate, coriaceous, 

light in weight, effused reflexed to pileate. Pileus 18‒75 mm long, 2‒4 mm thick, 

sessile, broadly attached, semicircular to flabelliform, applanate, concentrically 

zonate, sometimes radially wrinkled, glabrous, dull or weakly shiny, bronze to dark 

brown or reddish brown, margin entire, sometimes upcurved on drying. 

Hymenophore poroid. Pores large, angular to hexagonal, extending to the margin, 

0.5‒2 per mm, sometimes smaller, surface beige, snuff brown, sometimes with 

greyish to ashy bluish shades, pore tubes up to 3.5 mm long, grey to brown. Context 
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up to 1 mm thick, beige to light brown, homogeneous, black in KOH. Odour not 

distinctive. Spore print not observed.  

Basidiospores 8‒12 × 3‒4 µm, Q=2.6–3, Qm=2.8, cylindrical, hyaline, 

smooth, thin walled, with guttulate contents, inamyloid in Melzer’s reagent. Basidia 

not observed. Cystidia absent. Hymenial trama interwoven and trimitic. Hyphal 

pegs not observed. Generative hyphae 2‒3 µm wide, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeletal hyphae predominant, 2‒4.5 µm, hyaline 

to yellow or pale yellowish brown, thick walled (1µm), unbranched, septations not 

observed. Skeleto ligative hyphae 2‒3 µm, hyaline, thick walled (up to 1 µm), 

mostly with narrow lumen, branched. Pileal trama interwoven. Generative hyphae 

2‒3 µm wide, hyaline, smooth, thin walled, branched, with clamp connections. 

Skeletal hyphae predominant, 2‒5 µm, hyaline, thick walled (1µm), unbranched, 

septations not observed. Skeleto ligative hyphae 2‒3 µm, hyaline, thick walled (up 

to 1 µm), highly branched at the extremities. Pileipellis an irregular cutis composed 

of almost thick walled hyphae, that are 2‒4 µm wide, hyaline to yellowish brown, 

with obtuse ends.  

Specimens examined: India. Kerala State: Kozhikode district, Pokkunnu, ZG 

College campus, on dead branch (unidentified), 20 June 2015, Vinjusha N., 

ZGCVN19, ZGCVN27; 30 July 2015, Vinjusha N., ZGCVN101; on dead branch 

(unidentified), 22 September 2015, Vinjusha N., ZGCVN204; Eranjipalam, on dead 

branch (unidentified), 29 July 2015, Vinjusha N, ZGCVN72; Kakkayam, on dead 

branch (unidentified), 29 August 2015, Vinjusha N., ZGCVN149; Malappuram 

district, Thenjipalam, Calicut University Botanical Garden, on dead branch 

(unidentified), 15 September 2015, Vinjusha N., ZGCVN185; Chelavoor, Thurayil 

Kavu, on dead branch of Diospyros paniculata, 27 September 2015, Vinjusha N., 

ZGCVN216; Marad, on dead branch (unidentified), 03 January 2016, Athira C. K., 

ZGCVN281; Palazhi, Bhayankavu, 26 June 2016, on fallen branch of Ficus species, 

Vinjusha N., ZGCVN335; Wayanad district, Periya, 21 February 2016, on dead 

branch (unidentified), Vinjusha N., ZGCVN311; Kannur district, Aralam, on dead 

branch (unidentified), 09 January 2016, Vijisha P., ZGCVN303, ZGCVN324; 29 
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September 2016, Vinjusha N., ZGCVN458; Thrissur district, Peechi, on dead log, 

12 December 2017, Vinjusha N., ZGCVN751. 

Comments: Morphological characters of the present specimen fits well with the 

available descriptions of P. tenuis (Ryvarden & Johansen 1980; Núñez & Ryvarden 

2001; Leelavathy & Ganesh 2000, reported as Hexagonia tenuis). P. tenuis is very 

common species encountered in most of the forest and non forest areas in Kerala.  

P. tenuis is recorded from Kerala by different workers (Sankaran & Florence 

1995; Florence & Yesodharan 1997, 2000; Leelavathy & Ganesh; Mohanan 2011).  

Microporus P. Beauv. 

Basidiomata annual, solitary, coriaceous to hard, centrally or laterally 

stipitate. Pileus circular, flabelliform or spathulate, concentrically zoned, smooth to 

hirsute. Hymenophore poroid with minute pores, pore surface white to cream. 

Context thin, white to cream, homogenous. Hyphal system dimitic to trimitic, with 

hyaline generative hyphae, having clamp connections, hyaline skeletal hyphae, and 

hyaline, branched, skeleto ligative hyphae. Coralloid dichophytic elements present 

in dissepiments, sometimes with hyphal pegs or cystidia like structures. Basidia 

clavate, 4 sterigmate. Basidiospores elliptical to allantoid, hyaline, thin walled, 

inamyloid in Melzer’s reagent. Microporus species cause white rot on wood.  

Microporus xanthopus (Fr.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 494 (1898) 

Basionym: Polyporus xanthopus Fr., Revis. gen. pl. (Leipzig) 3 (3): 494 (1898) 

Synonyms: 

Polyporus xanthopus var. leucopus Jungh., Verh. Batav. Genootsch. Kunst. Wet. 17 (2): 71 (1838) 

Polyporus pterygodes Fr., Epicr. syst. mycol. (Upsaliae): 445 (1838) 

Polystictus xanthopus (Fr.) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 74 (1851) 

Polystictus pterygodes (Fr.) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 76 (1851) 

Polyporus florideus Berk., Hooker's J. Bot. Kew Gard. Misc. 6: 137 (1854) 

Polyporus polychrous Ces., Atti Accad. Sci. fis. mat. Napoli 8 (no. 3): 4 (1879) 

Polystictus florideus (Berk.) Cooke, Grevillea 14 (no. 71): 78 (1886) 

Microporus florideus (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 

Microporus pterygodes (Fr.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Polystictus crassipes f. nigripes Henn., Ann. Mus. Congo Belge, Bot., Sér. 5 2 (4): 358 (1908) 

Polystictus xanthopus var. nigripes (Henn.) Bres., Annls mycol. 18 (1/3): 68 (1920) 

Coriolus xanthopus (Fr.) G. Cunn., Proc. Linn. Soc. N.S.W. 75 (3-4): 247 (1950) 

Trametes xanthopus (Fr.) Corner, Beih. Nova Hedwigia 97: 177 (1989) 
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Basidiomata annual, small to medium sized, solitary, coriaceus when fresh, 

moderately tough when dry, pileate, up to 10 mm tall. Pileus 25‒110 mm wide, up 

to 3 mm thick, infundibuliform, glabrous, shiny, concentrically zonate with golden 

brown to dark brown shades, pale cream towards the depressed part, margin sharp, 

even to slightly lobed in some specimens. Hymenophore poroid. Pores 8‒12 per 

mm, round to oval, regular, absent towards margin, creamish white. Stipe 10‒30 

mm long, 2‒4 mm thick, central to eccentric, almost equal when young, flattening 

towards base, glabrous, solid; surface cream with light brownish patches. Context 

up to 25 mm thick, white, homogenous, drying to cream. Odour not distinctive. 

Spore print not observed.  

Basidiospores 5‒7 × 1.5‒2.5 µm, Q=1.5–2, Qm=1.67, cylindrical to 

subcylindrical, or weakly allantoid, thin walled, hyaline, smooth, inamyloid. Basidia 

13‒15 × 4‒5 μm, narrowly clavate, with guttulate contents, 4 sterigmate. Cystidia 

absent. Hymenial trama interwoven and trimitic. Generative hyphae 2‒3 µm wide, 

hyaline, smooth, thin walled, branched, with clamp connections. Skeletal hyphae 

2‒6 µm wide, hyaline, thick walled (up to 3 µm), branched, septations not observed. 

Skeleto ligative hyphae 1‒2 µm wide, hyaline, thick walled (1 µm), highly 

branched, septations not observed. Pileal trama interwoven. Generative hyphae 2‒4 

µm wide, hyaline, smooth, thin walled, branched, with clamp connections. Skeletal 

hyphae 3‒6 µm wide, hyaline, thick walled (up to 3 µm), branched, septations not 

observed. Skeleto ligative hyphae 1‒2 µm wide, hyaline, thick walled (1 µm), highly 

branched, sepatations not observed. Pileipellis a cutis composed of hyphae 2‒3 µm 

wide, pale brownish in colour, slightly thick walled (up to 1µm). Stipe trama 

interwoven. Generative hyphae 2‒4 µm wide, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeletal hyphae 3‒5 µm wide, hyaline to pale 

brown, thick walled (up to 3 µm), branched, septations not observed. Skeleto 

ligative hyphae 2‒4 µm, hyaline, thick walled (1 µm). Stipitipellis same as 

pileipellis, a cutis made of hyaline to light brown, slightly thick to thick walled 

hyphae, that are 2‒4 µm wide.  
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Specimens examined: India. Kerala State: Kozhikode district, Pokkunnu, ZG 

college campus, on dead branches (unidentified), 18 July 2015, ZGCVN17, 

ZGCVN18; Vallikkattukavu,  on dead branch of Myristica fragrans, 11 July 2015, 

Vinjusha N, ZGCVN33, ZGCVN34, ZGCVN35, ZGCVN36; Chelavoor, Thurayil 

Kotta, on dead branch (unidentified), 27 September 2015, Vinjusha N., ZGCVN214; 

Koyilandy, Muchikunnu, Kottayil Kavu, 04 October 2015, Vinjusha N., 

ZGCVN224; Kuttyadi, Janaki forest, on dead branch (unidentified), 11 December 

2015, Vinjusha N., ZGCVN273, ZGCVN274; 09 April 2017, Vinjusha N., 

ZGCVN492; Poyilkavu, on dead branch (unidentified), 23 June 2017, Vinjusha N., 

ZGCVN510; Peruvannamuzhy forest, on dead branch (unidentified), 24 June 2017, 

Vinjusha N., ZGCVN518; Wayanad district, Pookod, on dead log (unidentified), 30 

June 2017, Vinjusha N., ZGCVN547; Kannur district, Aralam, on dead branch 

(unidentified), 16 September 2015; Vijisha P., ZGCVN195, ZGCVN196; Wayanad 

district, Thirunelli, on dead branch (unidentified), 16 October 2015, Vinjusha N, 

ZGCVN234; Periya, on dead branch (unidentified), 22 February 2016, Vinjusha N., 

ZGCVN314; Idukki district, Vagamon, Mottakkunnu, on dead branch (unidentified), 

Vinjusha N., ZGCVN244. 

Comments: The specimen is closely related to M. affinis, however, the latter 

produces laterally stipitate basidiocarps and smaller basidiospores (3‒4 × 1.5‒2 µm, 

Núñez & Ryvarden 2001). Microporus xanthopus is a widespread species in the 

tropical areas of Asia, Africa and Oceania (Núñez & Ryvarden 2001) and south 

America (Corner 1989a). From Kerala, M. xanthopus has been documented by 

Sankaran & Florence (1995), Florence & Yesodharan (1997), Leelavathy & Ganesh 

(2000), Mohanan (2011), Iqbal et al. (2016), and Adarsh et al. (2018). This species 

is widely encountered in most of the forest and non forest areas of Kerala.  

Microporus affinis (Blume & T. Nees) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 494 

(1898) 

Basionym: Polyporus affinis Blume & T. Nees., Nova Acta Phys.-Med. Acad. Caes. Leop.-Carol. 

Nat. Cur. 13: 18 (1826) 

Synonyms: 

Polyporus flabelliformis Klotzsch, Linnaea 8 (4): 483 (1833) 

Polyporus crenatus Berk., Ann. Mag. nat. Hist., Ser. 1 10: 372 (1843) 
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Polystictus affinis (Blume & T. Nees) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 31 (1): 75 (1851) 

Polystictus flabelliformis Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 74 (1851) 

Polyporus carneoniger Berk. ex Cooke [as 'carneo-niger'], Grevillea 12 (no. 61): 15 (1883) 

Microporus flabelliformis (Fr.) Pat., Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 

Microporus squamaeformis (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Microporus trizonatus (Cooke) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Polystictus luteus var. castaneus Bres., Hedwigia 53 (1-2): 61 (1912) 

Microporus affinis var. fasciatus Pat., Philipp. J. Sci., C, Bot. 10 (2): 90 (1915) 

Polystictus subaffinis Lloyd, Mycol. Writ. 4 (Mycol. Notes 40): 550 (1916) 

Polystictus flabelliformis var. japonicus Lloyd, Mycol. Writ. 5: 623 (1917) 

Microporus luteus var. castaneobrunneus Biers, Bull. trimest. Soc. mycol. Fr. 40 (3): 229 (1925) 

Microporus subaffinis (Lloyd) Imazeki, Bull. Tokyo Sci. Mus. 6: 95 (1943) 

Coriolus carneoniger (Berk. ex Cooke) G. Cunn., Proc. Linn. Soc. N.S.W. 75 (3-4): 221 (1950) 

Coriolus flabelliformis (Fr.) G. Cunn., Proc. Linn. Soc. N.S.W. 75 (3-4): 226 (1950) 

Trametes carneonigra (Berk. ex Cooke) Corner, Beih. Nova Hedwigia 97: 88 (1989) 

Trametes affinis var. firmior Corner, Beih. Nova Hedwigia 97: 65 (1989) 

Microporus affinis var. glabriceps Nagadesi & A. Arya, Mycosphere 3 ['2'] (6): 1000 (2012) 

 

   Fɪɢᴜʀᴇ 63 

Basidiomata annual, small to medium sized, hard and woody, light in 

weight, laterally stipitate, 40‒120 mm long. Pileus 35‒115 mm long, 1‒6 mm thick, 

flabelliform to semicircular, applanate, concentrically zonate, glabrous at most part, 

velutinous towards the stipe, reddish brown to brown with alternating shades of 

yellow, white narrow zone along margin when fresh, which turn cream on bruising, 

fruit bodies turning brownish black to completely black with age, margin even, thin. 

Hymenophore poroid. Pores 7‒13 per mm, absent near margin, ovoid, creamish 

white, pore tube 1mm long, creamish white. Context 1‒4 mm thick at attachment 

region, white, no colour change on bruising. Stipe 10‒25 mm long, 2‒3 mm thick, 

woody, laterally attached, cylindrical with fibrillose hairs, brownish red with variant 

shades of yellow, greyish black when mature, base flattened to circular disc, inner 

tissue solid, white. Odour not distinctive. Spore print not observed.   

Basidiospores 3–5 × 1.5–2 µm, Q=2–2.6, Qm=2.35, cylindrical, hyaline, 

guttulate, thin walled, smooth, inamyloid in Melzer’s reagent. Basidia 8‒11 × 4‒5 

µm, clavate, 4 sterigmate. Cystidia absent. Coralloid dichophytic elements 

present, 2‒5 µm wide, hyaline, thin walled. Hymenial trama interwoven and 

trimitic. Generative hyphae 2–5 µm wide, hyaline, smooth, thin walled, branched, 

with clamp connections. Skeletal hyphae 3‒6 µm wide, hyaline, thick walled (1.5 

µm), rarely branched, septations not observed, surface slighly irregular.  Skeleto 
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ligative hyphae 2‒3 µm wide, hyaline, thick walled (1 µm), branched, but not of 

Bovista type, septations absent. Pileal trama interwoven. Generative hyphae 2–5 

µm wide, hyaline, smooth, thin walled, branched, with clamp connections. Skeletal 

hyphae 3‒7.5 µm wide, hyaline, thick walled (up to 1.5 µm), rarely branched, 

septations not observed. Skeleto ligative hyphae 2‒3 µm wide, hyaline, thick walled 

(1 µm), branched, septations not observed. Pileipellis almost cutis made pale brown 

or hyaline, thick walled hyphae which are 2‒5 µm wide. Stipe trama interwoven. 

Generative hyphae 2–5 µm wide, hyaline, smooth, thin walled, branched, with 

clamp connections. Skeletal hyphae 3‒7.5 µm wide, hyaline, thick walled (up to 1.5 

µm), rarely branched, septations not observed. Skeleto ligative hyphae 2‒3 µm wide, 

hyaline, thick walled (1 µm), branched, septations not observed. Stipitipellis an 

irregular cutis, with erect, projecting, cylindrical, elongated, flexuose to club shaped, 

hyaline, hyphae that are 2‒4 µm wide, thick walled, with obtuse ends.  

Specimens examined: India. Kerala State: Kozhikode district, Chelavoor, 

Thurayilkavu, on live branch of tree (unidentified), 27 September 2015, Vinjusha 

N., ZGCVN211; Poyilkavu, on dead log (unidentified), 23 June 2017, Vinjusha N., 

ZGCVN510, ZGCVN512; Thusharagiri, on dead wood (unidentified), 17 June 2016, 

Vinjusha N., ZGCVN625; Thusharagiri, 14 September 2017, Vinjusha N., 

ZGCVN636; on dead wood (unidentified), 14 November 2017, Vinjusha N., 

ZGCV656, ZGCVN659; Kuttyadi, Janaki forest, on dead wood (unidentified), 11 

December 2015, Vinjusha N., ZGCVN272; Kannur district, Aralam, on dead branch 

(unidentified), Vijisha P., ZGCVN198; Poongottukavu, on dead wood 

(unidentified), 12 September 2018, Vinjusha N., ZGCVN716; Pathanamthitta 

district, Sharamkutti, Shabarimala, on live tree (unidentified), 19 July 2015, 

Vinjusha N., ZGCVN78; Palakkad district, Mannarkkad, Silent Valley National 

Park areas, on dead log (unidentified), 09 January 2018, Manju A. C., ZGCVN669, 

ZGCVN670; Wayanad district, Chembra Peak, on dead branch of Cinnamomum 

verum, Vinjusha N., ZGCVN758. 

Comments: Morphological characters of the present collections fits properly with 

the published descriptions of M. affinis by Corner (1989), Ryvarden & Johansen 
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(1980), and Núñez & Ryvarden (2001), Microporus ocrotinctus (Berk. & M.A. 

Curtis) Kuntze is closely related to the present specimen, however, is separated by 

having glabrous pileus and slightly longer basidiospores (4‒4.5 µm, Núñez & 

Ryvarden 2001). Microporus xanthopus (Fr.) Kuntze is distinguished from the 

present collection by often centrally stipitate, infundibuliform basidiomata and 

larger basidiospores (Bernicchia 2005).  

Microporus affinis is a common species in tropical regions of Asia, Africa 

and Oceania. The species is also found in subtropical and warm temperate zones of 

China, Japan, Taiwan, North Thailand and Vietnam (Núñez & Ryvarden 2001). 

From Kerala, M. affinis has been documented by Sankaran & Florence (1995), 

Florence & Yesodharan (1997, 2000), Leelavathy & Ganesh (2000), Mohanan 

(2011), Iqbal et al. (2016), and Adarsh et al. (2018).  

Bresadolia Speg. 

Basidiomata annual, fleshy and watery when fresh, turning papery and brittle 

on drying, laterally to centrally or eccentrically stipitate. Pileus flabelliform to 

infundibuliform, azonate, with wrinkled and papery cuticle, pale yellow to 

ochraceous, white to cream. Hymenophore poroid, pores round, angular to radially 

elongated, deccurent on stipe, pore surface white to pale brown, pore tubes 

concolourous with pore surface. Context white, homogenous. Stipe fleshy, 

eccentrical, cylindrical, dull white to light brown, minutely pubescent, inner tissue 

solid. Hyphal system dimitic, generative hyphae hyaline, thin to thick walled with 

clamp connections, sometimes inflatted. Skeleto ligative hyphae hyaline, thick 

walled. Cystidia absent. Basidia clavate, 4 sterigamte. Basidiospores cylindrical to 

subellipsoid, hyaline to slightly yellowish, thin walled, smooth, with large guttules, 

inamylod in Melzer’s reagent. Members cause white rot on wood. 

Bresadolia uda (Jungh.) Audet, Index Fungorum 311: 1 (2016) 

Basionym: Polyporus udus Jungh., Tijdschr. Nat. Gesch. Physiol. 7: 289 (1840) 

Synonyms: 

Polyporus udus Jungh., Tijdschr. Nat. Gesch. Physiol. 7: 289 (1840) 

Polyporellus udus (Jungh.) P. Karst., Meddn Soc. Fauna Flora fenn. 5: 38 (1879) 
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Favolus udus (Jungh.) Zmitr. & Kovalenko, International Journal of Medicinal Mushrooms 

(Redding) 18 (1): 34 (2016) 

Polyporus maculatus Berk., Hooker's J. Bot. Kew Gard. Misc. 3: 80 (1851) 

Polyporus platyporus Berk., Hooker's J. Bot. Kew Gard. Misc. 3: 81 (1851) 

Polyporus discoideus Berk. & M.A. Curtis, J. Linn. Soc., Bot. 10 (no. 45): 305 (1868) 

Polyporus glutinifer Berk. ex Cooke, Grevillea 15 (no. 73): 19 (1886) 

Polyporus squamosomaculatus Sacc., Syll. fung. (Abellini) 9: 161 (1891) 

Polyporus squamulosus Henn., in Engler, Pflanzenw. Ost-Afrikas Nachbarg., Teil C: 57 (1895) 

Polyporus fuscomaculatus Bres. & Pat., Mycol. Writ. 1: 49 (1901) 

Polyporus marbleae Murrill, Tropical Polypores: 48 (1915) 

Polyporus maculatissimus Lloyd, Mycol. Writ. 7 (Letter 66): 1113 (1922) 

Polyporus cornucopiae Lloyd, Mycol. Writ. 7 (Letter 73): 1316 (1924) 

Favolus annamensis Pat., Bull. trimest. Soc. mycol. Fr. 43: 32 (1927) 

Piptoporus maculatissimus (Lloyd) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 164: 108 (1965) 

Tyromyces udus (Jungh.) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 164: 133 (1965) 

Neolentiporus maculatissimus (Lloyd) Rajchenb., Nordic Jl Bot. 15 (1): 106 (1995) 

 

   Fɪɢᴜʀᴇ 64 

Basidiomata annual, small sized, solitary, soft and spongy when fresh, 

slightly hard on drying, light in weight, stipitate. Pileus 32 mm long, 5 mm thick, 

with a papery cuticle, wrinkled on drying, circular to flabelliform, concentric 

zonations absent, glabrous, light brown, paler towards margin, margin even, 

incurved on drying. Hymenophore poroid. Pores 1‒3 per mm, angular, irregular, 

oblique and radially elongated towards stipe, white when fresh, turning pale brown 

on bruising, pore tube up to 2 mm long, non stratified, white. Context 1 mm thick, 

white, homogenous. Stipe 10‒25 mm tall, 5‒8 mm thick, eccentric, cylindrical, dull 

white, light brown on bruising, minutely pubescent, inner tissue solid. Odour not 

distinctive. Spore print not observed.   

Basidiospores 7–14 × 3.5–4 µm, Q=1.7–2.7, Qm=2.20, cylindrical to 

subcylindrical, mostly curved at one end, mostly hyaline, some spores light golden 

brown, guttulate, thin walled, smooth, inamyloid in Melzer’ s reagent. Basidia 15–

28 × 6–13 µm, clavate, 4 sterigmate. Cystidia absent. Hymenial trama parallel and 

monomitic. Generative hyphae 2–4 µm wide, in some region widened up to 9 µm, 

hyaline, smooth, thin to slightly thick walled (up to 1 µm), branched, with clamp 

connections. Pileal trama interwoven and dimitic. Generative hyphae 2–8 µm wide, 

hyaline, smooth, thin to slightly thick walled (up to 1 µm), branched, with clamp 

connections. Skeleto ligative hyphae difficult to observe; 2‒6 µm wide, hyaline, 
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thick walled (1 µm), branched, with tapering ends. Pileipellis an agglutinated cutis 

made of hyphae that are 2–5 µm wide, hyaline and thin to slightly thick walled. 

Stipe trama monomitic. Generative hyphae 2–9 µm wide, hyaline, smooth, 

branched, thin to slightly thick walled (<1 µm), with clamp connections. Skeleto 

ligative hyphae not observed. Stipitipellis an irregular, more or less agglutinated 

cutis at most part, interrupted by short, trichodermal patches; each hyphae 2‒6 µm 

wide, hyaline, smooth, thin to thick walled (1 µm), and unbranched. 

Specimens examined: India. Kerala State: Kozhikode district, Kakkodi, Chelapram, 

on dead wood of Atrocarpus heterophillus, 15 November 2015, Vinjusha N., 

ZGCVN265. 

Comments: Excepts a slight variation in the colour of some basidiospores, rest 

characters of the present collection were matching with earlier descriptions of B. uda 

such as Ryvarden & Johansen (1980), Corner (1983), and Núñez & Ryvarden 

(2001). All these earlier descriptions of B. uda defines basidiospores of the species 

as hyaline. Although most of the spores of present collection were hyaline, some 

spores were light golden brown in colour.  

Bresadolia uda was earlier treated under Polyporus, as P. udus Jungh 

(Ryvarden & Johansen 1980). Major diagnostic characters of this species are the 

fleshy basidiomata, with greyish brown papery cuticle, often having rose tints when 

fresh (Núñez & Ryvarden 2001). However, the present collection lacks rose shades 

on its pileus, may be because the specimen was collected in a more or less withered 

condition. Corner (1989) described hyphae of dissepiments of B. uda as monomitic, 

and contextual hyphae as dimitic. Whereas, Núñez & Ryvarden (1995, 2001), 

described both hymenium and context of the species as dimitic. In the present 

collection, true skeletal hyphae were only observed in contextual region, and were 

not observed in the hymenium as opposed to Núñez & Ryvarden (1995, 2001). 

According to the description of Corner (1989), hyphae in the context possessed 

encrustations, however, such a character was not observed in the present collection. 

Present collection resembles a young specimen of Cerioporus squamosus (Huds.) 

Quél. in morphology. However, C. squamosus produces more large sized 
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basidiomata (up to 180 mm wide and 50 mm thick) and larger basidiospores (14‒17 

× 9‒12 µm, Núñez & Ryvarden 2001; 10‒14 (16) × 4‒5 (6) µm, Ryvarden & 

Johansen 1980) than the present collection. Moreover, pileus of C. squamosus 

possesses distinct dark brownish squamules or scales, whereas, such scales are 

absent in the pileus surface of our collection.  

BLAST search in NCBI’s GenBank nucleotide database using the newly 

generated LSU sequence of the present specimen (ZGCVN265), showed 99% 

similarity with B. uda strains (GenBank numbers: KX851697, KX851696). BLAST 

search also resulted in 99% identity with some Bresadolia cuticulata (Y.C. Dai, Jing 

Si & Schigel) Audet strains (e.g., KX851675, KX851674, KX851673, KX851668). 

According to Motato-Vásquez et al. (2018), pileal surface of B. cuticulata is pale 

grey to greyish brown in colour, with buff-yellow to cinnamon radial lines. 

Whereas, pileus surface of present collection is light brown and lacks cinnamon 

coloured radial stripes. In addition, B. cuticulata possesses smaller pores (3‒5 per 

mm) than the present collection (1‒3 per mm).  

Bresadolia uda is a pantropical species (Ryvarden & Johansen 1980). This 

species has not been reported from Kerala so far.  

Pycnoporus P. Karst. 

Basidiomata mostly annual, coriaceous, pileate. Pileus sessile, dimidiate to 

flabelliform, semicircular or some fruit bodies circular, with or without zonations, 

soft and velvety to glabrous, cinnabar to reddish orange colour. Hymenophore 

poroid, pores round to angular, pore surface orange to reddish orange, pore tube 

mostly concolourous with pore surface. Context  corky to cottony floccose, reddish 

orange. Hyphal system trimitic, generative hyphae hyaline to pale yellow brown, 

thin walled, with clamp connections. Skeletal hyphae hyaline, thick walled, 

encrusted with orange crystals, which get dissolved in KOH. Skeleto ligative 

hyaline, thick walled. Cystidia absent. Basidia clavate, 4 sterigmate. Basidiospores 

cylindrical, hyaline, smooth, thin walled, inamyloid in Melzer’s reagent. Members 

cause white rot on wood. 
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Pycnoporus sanguineus (L.) Murrill, Bull. Torrey bot. Club 31 (8): 421 (1904) 

Basionym: Boletus sanguineus L., Sp. pl., Edn 2 2 (2): 1646 (1763) 

Synonyms: 

Boletus ruber Lam., Encycl. Méth. Bot. (Paris) 1(1): 50 (1783) 

Polystictus sanguineus (L.) G. Mey., Nova Acta R. Soc. Scient. upsal., Ser. 1 1: 75 (1818) 

Polyporus sanguineus (L.) Fr., Syst. mycol. (Lundae) 1: 371 (1821) 

Polyporus sanguineus var. amphiphorus Fr., Elench. fung. (Greifswald) 1: 99 (1828) 

Polyporus sanguineus f. albozonatus Henn., Bot. Jb. 17: 26 (1893) 

Polystictus sanguineus var. albozonatus (Henn.) Sacc., Syll. fung. (Abellini) 11: 91 (1895) 

Microporus sanguineus (L.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 83 (1900) 

Trametes sanguinea (L.) Lloyd, Mycol. Writ. 7 (Letter 72): 1291 (1924) 

Polystictus sanguineus f. lactescens Henn., Hedwigia 43 (3): 179 (1904) 

Microporus sanguineus f. myriadoporus Biers, Bull. trimest. Soc. mycol. Fr. 40 (3): 229 (1924) 

Trametes cinnabarina var. sanguinea (L.) Pilát, in Kavina & Pilát, Atlas Champ. l'Europe, III, 

Polyporaceae (Praha) 1: 319 (1939) 

Coriolus sanguineus (L.) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res., Pl. Dis. Div. 81: 17 (1949) 

Trametes sanguinea var. intermedia Corner, Beih. Nova Hedwigia 97: 154 (1989) 

Trametes sanguinea var. major Corner, Beih. Nova Hedwigia 97: 154 (1989) 

Fabisporus sanguineus (L.) Zmitr., Mycena 1 (1): 93 (2001) 

   Fɪɢᴜʀᴇ 65 

Basidiomata annual, small to large sized, light in weight, coriaceous when 

fresh, becoming hard towards the region of attachment with age, pileate. Pileus 20–

105 mm long, 2–5 mm thick, sessile to dimidiate, semicircular to circular, applanate, 

shiny, concentrically zonate, zonations more prominent towards margin, glabrous, 

bright orange red, black in KOH, margin thin and papery, even to highly lobed, with 

layer of pores in aged fruit bodies. Hymenophore poroid. Pores 5–7 per mm, 

angular to irregular, visible to naked eye, absent at the margin, bright orange red, 

turning pale yellowish brown in KOH, pore tubes 2–3 mm long, concolorous with 

pore surface. Context 1.5–2 mm thick, pale yellowish orange, homohgenous. 

Odour not distinctive. Spore print not observed.  

Basidiospores 4–5 × 2–2.5 µm, Q=1.6–2.5, Qm=2.03, subcylindrical to 

oblong, hyaline, smooth, thin walled, with guttulate contents, inamyloid in Melzer’s 

reagent. Basidia 11–15×5–7 µm, clavate to slightly ovoid, 4 sterigmate. Hymenial 

trama interwoven and trimitic. Generative hyphae 2–3 µm wide, hyaline, smooth, 

thin to slightly (up to 1 µm) thick walled, branched, with clamp connections. 

Skeletal hyphae 3–6 µm wide, hyaline, branched, septations not observed, thick 

walled (1–2 µm), encrusted with orange crystals, dissolved in KOH. Skeleto ligative 

2–3 µm wide, hyaline, thick walled (up 1 µm), highly branched, encrusted with 
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orange crystals. Pileal trama interwoven. Generative hyphae 2–3 µm wide, hyaline, 

smooth, thin to slightly (up to 1 µm) thick walled, branched, clamp connections 

present. Skeletal hyphae 2–7 µm wide, hyaline, thick walled (1–2 µm), branched, 

encrusted with orange crystals, septations not observed. Skeleto ligative up to 2 µm 

wide, hyaline, thick walled (up to 1 µm), highly branched, encrusted with orange 

crystals. Pileipellis an agglutinated cutis, made of hyphae that are 2– 5 µm wide, 

hyaline to light orange brown, thin to slightly (up to 1 µm) thick walled.  

Specimen examined: India. Kerala State: Malappuram district, Tirur, Thalakkad, on 

dead wood  (unidentified), 25 July 2015, Vinjusha N., ZGCVN89; Wayanad district, 

Kuruva Island, on dead log (unidentified), 22 February 2016, Vinjusha N., 

ZGCVN310; Muthanga, on Ficus species, Vinjusha N., ZGCVN391; Idukki district, 

Vattavada, on dead branch (unidentified), Vinjusha N., ZGCVN874. 

Comments: Pycnoporus sanguineus is easily distinguished in the field by bright 

orangish red basidiomata. Microscopically, the species possesses orange to brownish 

orange coloured crystals on hyphae and subcylindrical basidiospores. Pycnoporus 

cinnabarinus (Jacq. ex Fr.) Karst is closely related, however differs by having 

thicker basidiomata with salmon to apricot orange colour (Núñez & Ryvarden 

2001).  

 BLAST search using the ITS sequence generated from one of the collection 

(VN874) showed 99‒100% similarity with P. sanguineus (GenBank numbers: 

KC848329, JN704807, FJ234188). 

Pycnoporus sanguineus is a common pantropical species (Ryvarden & 

Johansen 1980). From Kerala, the species has been reported by Sankaran & Florence 

(1995), Florence & Yesodharan (1997, 2000), Leelavathy & Ganesh (2000), 

Mohanan (2011) and Iqbal et al. (2016).  

Pycnoporus cinnabarinus (Jacq.) P. Karst., Revue mycol., Toulouse 3 (no. 9): 18 

(1881) 

Basionym: Boletus cinnabarinus Jacq., Fl. austriac. 4: 2 (1776) 

Synonyms: 

Boletus miniatus Libosch., Mém. Soc. Imp. nat. Moscou 5: 83 (1817) 
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Polyporus cinnabarinus (Jacq.) Fr. [as 'cinnabarrinus'], Syst. mycol. (Lundae) 1: 371 (1821) 

Polyporus miniatus (Libosch.) Fr., Syst. mycol. (Lundae) 3 (1): 60 (1829) 

Polyporus cristula Klotzsch ex Berk., Ann. nat. Hist., Mag. Zool. Bot. Geol. 3: 387 (1839) 

Trametes cinnabarinus (Jacq.) Fr., Summa veg. Scand., Sectio Post. (Stockholm): 323 (1849) 

Trametes cinnabarina (Jacq.) Fr., Hymenomyc. eur. (Upsaliae): 583 (1874) 

Hapalopilus cinnabarinus (Jacq.) P. Karst., Revue mycol., Toulouse 3 (no. 9): 18 (1881) 

Leptoporus cinnabarinus (Jacq.) Quél., Enchir. fung. (Paris): 176 (1886) 

Polystictus cinnabarinus (Jacq.) Cooke, Grevillea 14 (no. 71): 82 (1886) 

Phellinus cinnabarinus (Jacq.) Quél., Fl. mycol. France (Paris): 395 (1888) 

Polystictus cinnabarinus subsp. cristula (Klotzsch ex Berk.) Sacc., Syll. fung. (Abellini) 6: 245 

(1888) 

Coriolus cinnabarinus (Jacq.) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res., Pl. Dis. Div. 75: 8 (1948) 

Pycnoporus cinnabarinus var. osorninus Burgos, in Burgos & Ortiz, Boletín Micológico, Valparaíso 

3 (4): 229 (1988) 

 

   Fɪɢᴜʀᴇ 66 

Basidiomata annual, medium sized, light in weight, coriaceous when fresh, 

becoming hard towards the region of attachment with age, pileate. Pileus 30–65 mm 

long, 2–9 mm thick, sessile to dimidiate, semicircular, applanate, shiny, weakly 

concentrically zonate, glabrous, cinnabar yellow to apricot orange, yellow towards 

margin, margin obtuse, even. Hymenophore poroid. Pores 3–4 per mm, round to 

angular, sometimes turning lacerate, absent at the margin, bright orange red, pore 

tubes up to 5 mm long, concolorous with pore surface. Context 2–4 mm thick, pale 

orange, soft, with concentric bands, homogenous. Odour not distinctive. Spore 

print not observed.  

Basidiospores 5–7.5 × 2–3 µm, Q=2–2.5, Qm=2.4, cylindrical, hyaline, 

smooth, thin walled, with guttulate contents, inamyloid in Melzer’s reagent. Basidia 

18–28 × 5–7.5 µm, clavate to slightly ovoid, 4 sterigmate. Hymenial trama 

interwoven and trimitic. Generative hyphae 2–4 µm wide, hyaline, smooth, thin to 

slightly (up to 1 µm) thick walled, branched, with clamp connections. Skeletal 

hyphae 3–7 µm wide, hyaline, branched, thick walled (1–2 µm), encrusted with 

orange crystals, which get dissolved in KOH, septations not observed. Skeleto 

ligative 2–4 µm wide, hyaline, thick walled (up 1 µm), highly branched, encrusted 

with orange crystals. Pileal trama interwoven. Generative hyphae 2–4 µm wide, 

hyaline, smooth, thin to slightly (up to 1 µm) thick walled, branched, clamp 

connections present. Skeletal hyphae 2–8 µm wide, hyaline, thick walled (1–2 µm), 
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branched, encrusted with orange crystals, septations not observed. Skeleto ligative 

2‒4 µm wide, hyaline, thick walled (up to 1 µm), highly branched, encrusted with 

orange crystals. Pileipellis an agglutinated cutis, made of hyphae that are 2–6 µm 

wide, hyaline to light orange brown, thin to slightly (up to 1 µm) thick walled.  

Specimen examined: India. Kerala State: Wayanad district, Kuruva Island, on dead 

Bambusa species, 07 December 2018, Vinjusha N., ZGCVN790. 

Comments: The cinnabar yellow to apricot orange coloured, thicker basidiomata 

distinguishes this species from closely related Pycnoporus sanguineus. Latter 

species produces thin basidiomata, that are more reddish in colour (Ryvarden & 

Johansen 1980).  

Pycnoporus cinnabarinus is mainly a temperate species (Núñez & Ryvarden 

2001). In East Asia, P. cinnabarinus has been documented from China, Japan, 

Taiwan, Far East Russia and Vietnam (Núñez & Ryvarden 2001) From Kerala, the 

species has been reported by Iqbal et al. (2016).  

Favolus Fr. 

Basidiomata annual, solitary, usually thin and soft when fresh, turns brittle 

and light weighted on drying, pileate. Pileus dimidiate, flabelliform to spathulate, 

azonate, smooth to radially striated, glabrous to weakly tomentose, white, cream to 

ochre. Hymenophore poroid, pores hexagonal to radially elongated, pore surface 

white to cream. Context homogenous and white in colour. Hyphal system dimitic, 

with hyaline, thin walled, generative hyphae having clamp connections, and hyaline, 

thick walled skeletal hyphae. Cystidia absent. Basidia broadly clavate to clavate, 2‒4 

sterigmate. Basidiospores cylindrical to weakly navicular, smooth, thin walled, 

inamyloid in Melzer’s reagent. Favolus species cause white rot on wood. 

Favolus tenuiculus P. Beauv., Fl. Oware 1 (8): 74 (1806) 

Synonyms: 

Merulius daedaleus Link, Flora gött. Spec.: 37 (1789) 

Polyporus tenuiculus (P. Beauv.) Fr., Syst. mycol. (Lundae) 1: 344 (1821) 

Daedalea brasiliensis Fr., Syst. mycol. (Lundae) 1: 332 (1821) 
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Favolus daedaleus (Link) Fr., Syst. orb. veg. (Lundae) 1: 76 (1825) 

Favolus brasiliensis (Fr.) Fr., Linnaea 5: 511 (1830) 

Hexagonia rhombipora Mont., Annls Sci. Nat., Bot., sér. 4 5: 370 (1857) 

Favolus scaber Berk. & Broome, J. Linn. Soc., Bot. 14 (no. 73): 57 (1873) 

Scenidium rhombiporum (Mont.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 516 (1898) 

Favolus hispidulus Berk. & M.A. Curtis, J. Linn. Soc., Bot. 10 (no. 46): 321 (1868) 

Hexagonia daedalea (Link) Murrill, Bull. Torrey bot. Club 31 (6): 328 (1904) 

Hexagonia hispidula (Berk. & M.A. Curtis) Murrill, Bull. Torrey bot. Club 31 (6): 329 (1904) 

Favolus caespitosus Lloyd, Mycol. Writ. 5: 821 (1919) 

Polyporus spegazzinianus Bres., Annls mycol. 18 (1/3): 32 (1920) 

Favolus roseus Lloyd, Mycol. Writ. 7 (Letter 67): 1157 (1922) 

Favolus lutescens Lloyd, Mycol. Writ. 7(Letter 72): 1272 (1924) 

Favolus mollis Lloyd, Mycol. Writ. 7 (Letter 73): 1330 (1924) 

Favolus bresadolanus Speg. [as 'bresadolianus'], Boln Soc. Cienc. Córdoba 28: 353 (1926) 

Polyporus brasiliensis (Fr.) Corner, Beih. Nova Hedwigia 78: 58 (1984) 

Polyporus arcularioides A. David & Rajchenb., Mycotaxon 22 (2): 306 (1985) 

 

  Fɪɢᴜʀᴇ 67 

Basidiomata annual, medium sized, solitary or in clusters, 30‒45 mm tall, 

soft and delicate, coriaceous, light in weight. Pileus up to 63 mm wide, laterally 

stipitate, flabelliform, applanate, glabrous, concentric zonations absent, radially 

striated, white when fresh, becoming pale ochre on drying, margin slightly wavy. 

Hymenophore elongated poroid. Pores 0.5‒1.5 mm wide, angular, often radially 

elongated, absent along margin, white when fresh, cream on drying. Context not 

distinct, less than 1 mm thick, white. Stipe 30‒50 mm long, cylindrical, even, 

slightly broadened towards base, glabrous, white. Odour not distinct. Spore print 

not observed.  

Basidiospores 7–11 × 2–3 µm, Q=3–3.5, Qm=3.3, cylindrical, smooth, thin-

walled, guttulate, inamyloid in Melzer’s reagent. Basidia not observed. Cystidia 

absent. Hymenial trama interwoven. Generative hyphae rarely observed, 2–4 µm 

wide, hyaline, thin walled, branched, with clamp connections. Skeletal hyphae 

predominant, 2‒5 µm wide, hyaline, thick walled (1 µm), mostly flexuose, branched 

with long tapering ends, septations not observed. Pileal trama interwoven. 

Generative hyphae sparsely observed, 2‒4 µm wide, septate, hyaline, thin walled, 

branched, with clamp connections. Skeletal hyphae 2‒5 µm wide, hyaline, thick 

walled (1 µm), branched, septations not observed. Pileipellis an agglutinated cutis, 

hyaline, difficult to separate, hyphae 2‒4 µm wide, hyaline, thin to thick walled (1 

µm). Stipe trama interwoven. Generative hyphae not observed. Skeletal hyphae 2‒6 
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µm wide, hyaline, branched, not flexuose as in pileus, thick walled (1 µm), 

septations not observed,. Stipitipellis an agglutinated cutis similar as pileipellis, 

hyphae hyaline, thin to thick walled (1 µm), septations not observed.  

Specimens examined: India. Kerala State: Kozhikode district, Kakkadampoyil, on 

dead wood stump (unidentified), 13 July 2017, Vinjusha N, ZGCVN580; 

Malappuram district, Thenjipalam, Calicut University Botanical Garden, on dead 

branch (unidentified), 16 September 2015, Vinjusha N., ZGCVN190; Kannur 

district, Mattanur, Poongottukavu, on dead branch (unidentified), 12 September 

2019, Vinjusha N., ZGCVN713. 

Comments: Based on the descriptions of Ryvarden & Johansen (1980), Ryvarden & 

Gilbertson (1993), and Núñez & Ryvarden (2001), present specimen is placed as F. 

tenuiculus. According to (Núñez & Ryvarden 2001), Favolus tenuiculus shows great 

variations in morphology. In tropical and subtropical South America, F. tenuiculus 

producing pure white, tessellate basidiocarps were compatible with bright golden 

yellow, radially striated basidicarps (Núñez & Ryvarden 2001).  

The species has a pantropical distribution (Núñez & Ryvarden (1995, 2001). 

Favolus tenuiculus has been reported from Kerala by Sankaran & Florence (1995), 

Florence & Yesodharan (2000), Leelavathy & Ganesh (2000) and Mohanan (2011). 

Sankaran & Florence (1995) and Leelavathy & Ganesh (2000) reported the species 

as Favolus brasilienis (Fr.) Fr. 

Favolus grammocephalus (Berk.) Imazeki, Bull. Tokyo Sci. Mus. 6: 95 (1943) 

Basionym: Polyporus grammocephalus Berk., London J. Bot. 1 (3): 148 (1842) 

Synonyms: 

Favolus multiplex Lév., Annls Sci. Nat., Bot., sér. 3 2: 203 (1844) 

Favolus tener Lév., Annls Sci. Nat., Bot., sér. 3 2: 202 (1844) 

Polyporus vibecinus Fr., K. svenska Vetensk-Akad. Handl., ser. 3: 6 (1848) 

Polyporellus vibecinus (Fr.) P. Karst., Meddn Soc. Fauna Flora fenn. 5: 38 (1879) 

Polyporellus grammocephalus (Berk.) P. Karst., Meddn Soc. Fauna Flora fenn. 15: 38 (1889) 

Leucoporus vibecinus (Fr.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 82 (1900) 

Leucoporus grammocephalus (Berk.) Pat., Philipp. J. Sci., C, Bot. 10 (2): 89 (1915)  

Polystictus vibecinus (Fr.) Lloyd, Mycol. Writ. 5 (Letter 49): 698 (1917) 

Polystictus grammocephalus (Berk.) S. Ito & S. Imai, Trans. Sapporo nat. Hist. Soc. 16: 121 (1940) 

Tyromyces grammocephalus (Berk.) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 164: 135 (1965) 

Polyporus multiplex (Lév.) Corner, Beih. Nova Hedwigia 78: 65 (1984) 

Coriolopsis vibecina (Fr.) Teng, Chung-kuo Ti Chen-chun, [Fungi of China]: 760 (1963) 
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Microporus libum (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 

Polyporus grammocephalus var. poris-minoribus Berk. & Cooke [as 'poris minoribus'], J. Linn. Soc., 

Bot. 15: 377 (1876) 

 

   Fɪɢᴜʀᴇ 68 

Basidiomata annual, medium sized, solitary or in clusters, sometimes 

adjacent fruit bodies get fused, forming compound structures, coriaceous when 

fresh, tough on drying, solitary, or in clusters, substipitate to stipitate. Pileus 25‒130 

mm long, 2‒5 mm thick, laterally or eccentrically stipitate, flabelliform, or 

sometimes weakly infundibuliform, applanate or centrally umblicate when 

infundibuliform, radially striated, concentrically zonations absent, glabrous, bright 

orangish yellow to brownish orange, brown towards attachment portion in many 

fruit bodies, mostly pale ochre on drying, margin even or wavy to highly lobed, thin, 

incurved on drying. Hymenophore poroid. Pores 4‒6 per mm, angular, often 

radially elongated and becoming large in mature fruit bodies, especially near the 

centre and becoming less elongated towards margin, slightly deccurent on stipe, 

pore surface dull white to light yellow, pore tubes 1‒1.5 mm long, concolorous with 

pore surface. Context 1‒2 mm thick, white, homogenous. Stipe 4‒9 mm long, up to 

4 mm wide, lateral to eccentric, cylindrical, almost even, expanding towards base, 

minutely pubescent to glabrous, concolorous with pileus surface, tissue white, solid. 

Odour not distinctive. Spore print not observed.  

Basidiospores 6‒8 × 2‒3 µm, Q=2.6–3, Qm=2.8, cylindric ellipsoid, thin 

walled, hyaline, smooth, inamyloid in Melzers reagent. Basidia 12‒18 × 4‒6 μm, 

broadly clavate, 2‒4 sterigmate. Hymenial trama dimitic and interwoven. 

Generative hyphae 1.5‒3 µm wide, septate, thin walled, hyaline, clamped, branched, 

granular contents present. Skeletal hyphae 2‒5 µm wide, hyaline, sometimes very 

pale coloured, thick walled (1 µm), branched, septations not observed, mostly solid 

and with narrow lumen. Pileal trama interwoven. Generative hyphae 1‒3.5 µm 

wide, septate, thin walled, hyaline, clamped, branched, granular contents present. 

Skeletal hyphae 2‒5 µm wide, hyaline, thick walled (1 µm), branched, sepatations 

not observed. Pileipellis an irregular cutis composed of thin to slightly thick walled, 
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hyaline, weakly septate hyphae, 2‒3 µm wide. Stipe trama interwoven. Generative 

hyphae similar as in pileus region, 1‒3.5 µm wide, septate, thin walled, hyaline, 

clamped, branched, granular contents present. Skeletal hyphae 2‒5 µm wide, 

hyaline, thick walled (1 µm), branched, sepatations not observed. Stipitipellis more 

or less a cutis with scattered small trichodermal patches, hyphae 2‒4 µm wide, 

hyaline to pale coloured, slightly thick to thick walled. Cystidia not observed in any 

tissues of the fruit body. 

Specimens examined: India: Kerala State: Kozhikode district, Pantheerankavu, 

Kariyathan Kottam, on dead wood (unidentified), Arun Kumar T. K., ZGCVN87; 

Pokkunnu, ZG College campus, on dead branch (unidentified), 29 July 2015, 

Vinjusha N., ZGCVN97; ZGCVN99, Edakkara, Vallikkatukavu, on dead log, 01 

August 2015, Vinjusha N., ZGCVN102, ZGCVN103, ZGCVN104, ZGCVN111, 

ZGCVN119; Kakkayam forest, on dead branch (unidentified), 29 September 2015, 

Vinjusha N., ZGCVN155; Chelavoor, Thurayil Kotta, on dead branch (unidentified), 

27 September 2015, Vinjusha N., ZGCVN217; Peruvannamuzhy forest, on dead 

branch (unidentified), 11 August 2016, Vinjusha N., ZGCVN404; on dead branch 

(unidentified), 24 June 2017, Vinjusha N., ZGCVN514; Koyilandy, Poyilkavu, on 

dead branch (unidentified), 23 June 2017, Vinjusha N., ZGCVN505; Kuttyadi, 

Janaki forest, on dead log (unidentified), 02 October 2018, Vinjusha N., 

ZGCVN725; on dead log (unidentified), 19 July 2017, Vinjusha N., ZGCVN588; on 

dead tree trunk (unidentified), 02 October 2018, Vinjusha N., ZGCVN725; 

Thusharagiri, on dead branch (unidentified), 28 August 2017, Vinjusha N., VN624; 

Thottilpalam, on dead branch (unidentified), 27 August 2019, Salna N., 

ZGCVN898; Kannur district, Neeliyar Kottom, on dead log (unidentified), 15 July 

2016, Vinjusha N., ZGCVN359; Thrissur district, Peechi, on dead log (unidentified), 

25 June 2017, Vinjusha N., ZGCVN537; Alappuzha district, Mavelikkara, 

Vallikkavu, on dead log (unidentified), 19 December 2018, ZGCVN799; Kottayam 

district, Kurinji Kavu, on dead branch (unidentified), 18 December 2018, Vinjusha 

N., VN801. 
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Comments: The closer species Polyporus philippinensis Berk. is differentiated by 

having larger pores (1‒3 per mm, as per the description of Corner 1984). Favolus 

grammocephalus has a tropical and subtropical distribution (Núñez & Ryvarden 

1995; Núñez, & Ryvarden 2001). From Kerala, P. grammocephalus has been widely 

documented by Sankaran & Florence (1995), Florence & Yesodharan (1997), 

Florence & Yesodharan (2000), Iqbal et al. (2016), and Adarsh et al. (2018). 

Polyporus P. Micheli ex Adans. 

Basidiomata annual, mostly centrally stipitate. Pileus smooth to scaly, 

squamulose or finely tomentose, light to dark brown or around purplish in colour. 

Hymenophore poroid, pores round to angular, small to large, pore surface white to 

cream. Context white. Stipe glabrous to finely tomentose, cream, light to deep 

brown or even blackish in colour, smooth or longitudinally wrinkled, with or 

without a cuticle, or crusted at the base, some species with underground sclerotium. 

Hyphal system consist of hyaline, thin walled generative hyphae, clamp 

connections, and hyaline, arboriformly branched skeleto ligative hyphae. Cystidia 

absent. Basidia clavate, 4 sterigmate. Basidiospores cylindrical, straight to slightly 

curved, hyaline, smooth, thin walled, inamyloid in Melzer’s reagent. Members of the 

genus cause white rot on wood. 

Polyporus dictyopus Mont., Annls Sci. Nat., Bot., sér. 2 3: 349 (1835) 

Synonyms: 

Polyporus rhizomorphus Mont., Annls Sci. Nat., Bot., sér. 2 13: 202 (1840) 

Polyporus versiformis Berk., Hooker's J. Bot. Kew Gard. Misc. 6: 137 (1854) 

Fomes rhizomorphus (Mont.) Cooke, Grevillea 13 (no. 68): 117 (1885) 

Polystictus xerophyllus (Berk.) Cooke, Grevillea 14 (no. 71): 78 (1886) 

Scindalma rhizomorphum (Mont.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 519 (1898) 

Microporus xerophyllus (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Melanopus dictyopus (Mont.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 80 (1900)  

Melanopus infernalis (Berk.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 80 (1900) 

Microporus mollis Pat., Bull. Soc. mycol. Fr. 25 (1): 4 (1909) 

Polystictus mollis (Pat.) Sacc. & Trotter, Syll. fung. (Abellini) 21: 308 (1912) 

Mensularia vernicosa Lázaro Ibiza, Revta R. Acad. Cienc. exact. fis. nat. Madr. 14 (11): 740 (1916) 

Fomes vernicosus (Lázaro Ibiza) Sacc. & Trotter, Syll. fung. (Abellini) 23: 398 (1925) 

Microporellus burkillae (Lloyd) Corner [as 'burkillii'], Beih. Nova Hedwigia 86: 100 (1987) 

Microporellus burkillae var. griseiporus Corner, Beih. Nova Hedwigia 86: 105 (1987) 

Polyporus hypomelanus sensu Cunningham; fide Buchanan & Ryvarden (2000)  

Neodictyopus dictyopus (Mont.) Palacio, Robledo & Drechsler-Santos, in Palacio, Robledo, Reck, 

Grassi, Góes-Neto & Drechsler-Santos, PLoS ONE 12(10): e0186183, 17 (2017) 

   Fɪɢᴜʀᴇ 69 
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Basidiomata annual, medium sized, 30‒46 mm high, stipitate, tough, light in 

weight. Pileus 38‒48 mm in diameter, flabelliform, glabrous, shiny, laccate, 

concentric zonations absent, wrinkled on drying, reddish brown to brownish black, 

becoming darker on drying, blacker towards the stipe, margin slightly wavy. 

Hymenophore poroid. Pores 8‒11 per mm, round to angular, absent along margin, 

sharply limited towards the stipe, cream, turning light brown, pore tubes 1 mm long, 

non- stratified, cream. Context up to 1 mm thick, cream. Stipe 12 mm long, 4‒8 

mm thick, cylindrical, dark brown, black on drying, glabrous, flesh cream, solid, 

with a flat disc like base. Odour not distinct. Spore print not observed.  

Basidiospores 5–6 × 2–3 µm, Q=2.6–5.3, Qm=3.47, cylindrical, smooth, thin 

walled, guttulate, inamyloid in Melzer’s reagent. Basidia not observed. Hymenial 

trama interwoven. Generative hyphae 2–3 µm wide, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeleto ligative hyphae 2‒4 µm wide, hyaline, 

thick walled (1 µm), branched, branchings of Bovista type, septations not observed. 

Pileal trama interwoven. Generative hyphae sparsely observed, 2–3 µm wide, 

hyaline, smooth, thin walled, branched, with clamp connections. Skeleto ligative 

hyphae 2‒5 µm wide, hyaline, thick walled (1 µm), branched, branchings of Bovista 

type, septations not observed. Pileipellis an agglutinated cutis, made of hyphae that 

are 2‒4 µm wide, yellowish brown to brown, thick walled. Stipe trama interwoven 

and dimitic. Generative hyphae sparsely observed; 2–3 µm wide, hyaline, smooth, 

thin walled, branched, with clamp connections. Skeleto ligative hyphae 2‒5 µm 

wide, hyaline, thick walled (1 µm), branched, branchings of Bovista type, septations 

not observed. Stipitipellis similar as pileipellis, composed of agglutinated cutis, 

with hyphae 2‒4 µm wide, yellowish brown to brown, thick walled. 

Specimens examined: India. Kerala State: Kozhikode district, Kakkayam Dam 

areas, ZGCVN142, Vinjusha N., 29 August 2015; Thrissur district, Peechi, on dead 

branch (unidentified), 26 June 2017, Vinjusha N., ZGCVN533. 

Comments: Morphology of the present specimens agrees with the taxonomic 

descriptions of P. dictyopus by Ryvarden & Johansen (1980), Corner (1983), Núñez 

& Ryvarden (1995), Leelavathy & Ganesh (2000), Ryvarden & Melo (2014). 
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Present collection shows similarity with Picipes melanopus (Pers.) Zmitr. & 

Kovalenko in having laterally stipitate basidiocarps with blackish brown pileus and 

stipe. However, it differs in having larger basidiospores (7‒10 × 3‒4 µm). As per the 

description of Polyporus dicopytus (Núñez & Ryvarden 2001), the size of 

basidiospores is 6–8.5 × 2.5–4 µm. However, the basidiospores of the present 

collection are slightly shorter basidiospores (5.3–6.3 µm).  

 Polyporus dictyopus has a pantropical distribution (Núñez & Ryvarden 

1995). From Kerala, this species has been documented by Florence & Yesodharan 

(1997, 2000), Leelavathy & Ganesh (2000), and Mohanan (2011) and Iqbal et al. 

(2016).   

Polyporus leprieurii Mont., Annls Sci. Nat., Bot., sér. 2 13: 203 (1840) 

Synonyms: 

Polyporus tephromelas Mont., Annls Sci. Nat., Bot., sér. 2 13: 203 (1840) 

Polystictus leprieurii (Mont.) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 71 (1851) 

Polyporus hemicapnodes Berk. & Broome, J. Linn. Soc., Bot. 14 (no. 73): 47 (1873) 

Polyporus hemicapnodes var. dimorphus Cooke, Grevillea 13 (no. 65): 1 (1884) 

Polyporus calyculus Pat. & Gaillard, Bull. Soc. mycol. Fr. 4 (1): 32 (1888) 

Polyporus savoyanus Pat., Revue mycol., Toulouse 13 (no. 51): 136 (1891) 

Melanopus calyculus (Pat. & Gaillard) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 80 (1900) 

Melanopus leprieurii (Mont.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 80 (1900) 

Polyporus atripes Rostr., Bot. Tidsskr. 24: 359 (1902) 

Polyporus pusillus Rostr., Bot. Tidsskr. 24: 359 (1902) 

Polystictus pusillus (Rostr.) Sacc. & D. Sacc., Syll. fung. (Abellini) 17: 126 (1905) 

Polyporus subelegans Murrill, N. Amer. Fl. (New York) 9 (1): 62 (1907) 

Polyporellus hemicapnodes (Berk. & Broome) Imazeki, Bull. Gov. Forest Exp. Stn Tokyo 57: 115 

(1952) 

   Fɪɢᴜʀᴇ 70 

Basidiomata annual, small to medium sized, 28‒48 mm tall, solitary to 

imbricate, coriaceous when fresh, hard when dry, stipitate. Pileus 30‒70 mm wide, 

1‒3 mm thick, semicircular to flabelliform, applanate, radially striated, glabrous, 

with minute tubercles, concentrically zonations absent, narrowly wrinkled towards 

attachment region, straw coloured to ochraceous yellow, brownish black towards 

stipe, margin even, thin and papery, incurved on drying. Hymenophore poroid. 

Pores 4‒6 per mm, angular, absent along margin, slightly elongated towards stipe, 

pore surface surface pale to greyish brown, pore tube 1 mm long, concolorous with 
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pore surface. Context up to 3 mm thick, cream, homogenous. Stipe 10‒12 mm long, 

2‒5 mm thick, lateral, bilaterally flattened, broadened towards base, glabrous, 

brownish black, tissue cream, solid. Odour not distinctive. Spore print not 

observed.  

Basidiospores 5‒7 × 2‒2.5 µm, Q=2–2 µm, Qm= 2.63 µm, cylindrical to 

subcylindrical, thin walled, hyaline, smooth, eguttulate, inamyloid in Melzer’s 

reagent. Basidia 10‒27 × 4‒5 μm, clavate, 4 sterigmate. Cystidia absent. Hymenial 

trama interwoven. Generative hyphae 1.5‒3 µm wide, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeleto ligative hyphae frequent; 2‒4 µm wide, 

hyaline, smooth, thick walled (1 µm), mostly without lumen, highly branched, 

branchings of Bovista type, septations not observed. Pileal trama interwoven. 

Generative hyphae 2‒3 µm wide, hyaline, smooth, thin walled, branched, with 

clamp connections. Skeleto ligative hyphae 2‒5 µm wide, hyaline to pale yellow, 

smooth, thick walled (1 µm), highly branched, branching of Bovista type, septations 

not observed, lumen absent. Pileipellis an agglutinated, irregular cutis composed of 

hyphae that are 2‒3 µm wide, thin to slightly thick walled, hyaline, weakly septate, 

with obtuse ends. Stipe trama interwoven. Generative hyphae 2‒3 µm wide, 

hyaline, smooth, thin walled, branched, with clamp connections. Skeleto ligative 

hyphae 2‒5 µm wide, hyaline to pale yellow, smooth, thick walled (1 µm), highly 

branched, branchings of Bovista type, septations not observed. Stipitipellis 

consisting of layer of clavate to cylindrical cells, 4‒7 µm wide, light to dark brown, 

thick walled (1 µm), with obtuse ends.   

Specimen examined: India. Kerala State: Malappuram district, Calicut University 

Botanical Garden, on decayed branch of Ficus benghalensis, 15 September 2015, 

Vinjusha N., ZGCVN187. 

Comments: Present collection shows similarity with Polyporus guianensis Mont., 

however the latter possesses larger pores (1‒2 per mm) and lacks palisade cells on 

the stipe (Núñez & Ryvarden 2001). The specimen also resembles Favolus 

grammocephalus in morphology, but the latter lacks the black stipe and the dark 

brown palisade cells on stipitipellis. 
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 Polyporus leprieurii has tropical to subtropical distribution (Núñez & 

Ryvarden 2001). From Kerala, this species has been reported by Leelavathy & 

Ganesh (2000), Mohanan (2011) and Adarsh et al. (2018).  

Cellulariella Zmitr. & Malysheva 

Basidiomata annual to perennial, hard and woody, pileate. Pileus sessile, 

semicircular, applanate, concentrically zonate, even to radially wrinkled, cream, 

yellowish brown to brown. Hymenophore partly poroid, daedaloid to lamellate, 

white to cream. Context white to tan, homogenous. Hyphal system dimitic to 

trimitic, generative hyphae hyaline, thin walled, with clamp connections. Skeletal 

hyphae hyaline to pale yellow, thick walled. Skeleto ligative hyphae hyaline, thick 

walled. Cystidia absent, but pseudocystidia formed as sword like endings of skeletal 

hyphae. Basidia clavate, 4 sterigmate. Basidiospores cylindrical, hyaline, smooth, 

thin walled, inamyloid in Melzer’s reagent. Members of the genus cause white rot 

on wood. 

 Cellulariella acuta (Berk.) Zmitr. & Malysheva, Index Fungorum 180: 1 (2014) 

Basionym: Lenzites acutus Berk., London J. Bot. 1 (3): 146 (1842) 

Synonyms 

Lenzites acutus Berk., London J. Bot. 1 (3): 146 (1842) 

Cellularia acuta (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 451 (1898) 

Trametes acuta (Berk.) Imazeki, Bull. Tokyo Sci. Mus. 6: 73 (1943) 

Cellulariella acuta (Berk.) Zmitr. & Malysheva, Mikol. Fitopatol. 47 (6): 376 (2013) 

Artolenzites acutus (Berk.) Mossebo & Ambit [as 'acuta'], Mycosphere 6 (3): 282 (2015) 

Artolenzites acutus (Berk.) Mossebo & Ambit, Index Fungorum 268: 1 (2015) 

   Fɪɢᴜʀᴇ 71 

Basidiomata annual, medium to large sized, solitary or in clusters, hard and 

woody, light in weight, pileate. Pileus 20‒150 mm long, 6‒60 mm thick, sessile, 

broadly attached, semicircular, concentrically zonate, sometimes radially wrinkled, 

minutely pubescent when young, glabrous when mature, yellowish brown to dark 

brown, with alternating shades of cream, which fades on drying, white to cream 

along margin, margin round, even to wavy. Hymenophore sub poroid to daedaleoid 

or lamellate, lamellae usually bifurcate, surface creamish white, brown on bruising. 

Context 1‒2 mm thick, cream to pale yellowish, homogenous. Odour not distinct. 

Spore print not observed. 
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Basidiospores 6–7.5 × 2.5–3.5 μm, Q=2.4–3, Qm=2.7, cylindrical, hyaline, 

smooth, thin walled, guttulate, inamyloid in Melzer’s reagent. Basidia 20‒36 × 4‒5 

μm, clavate, 4 sterigmate. Cystidia absent. Hyphal pegs not observed. Hymenial 

trama interwoven and dimitic. Generative hyphae 2‒3 μm wide, hyaline, smooth, 

thin to thick walled (1 μm), branched, with clamp connections. Skeletal hyphae 2‒9 

μm wide, hyaline to pale yellow, smooth, thick walled (1‒2 μm), unbranched, 

septations not observed. Skeleto ligative hyphae 2‒4 μm wide, hyaline, smooth, 

thick walled (1 μm), mostly solid, highly branched, septations not observed. Tips of 

skeleto ligative hyphae projects into hymenium as sword like ends. Pileal trama 

interwoven and dimitic. Generative hyphae 2‒3 μm wide, hyaline, smooth, thin to 

thick walled (1 μm), branched, with clamp connections. Skeletal hyphae 2‒9 μm 

wide, hyaline to pale yellow, smooth, thick walled (1‒2 μm), unbranched, septations 

not observed. Skeleto ligative hyphae 2‒5 μm wide, hyaline, smooth, thick walled (1 

μm), mostly solid, highly branched, septations not observed. Pileipellis a 

trichodermium composed of hyphae that are 2‒4 μm wide, hyaline to pale yellow, 

slightly thick to thick walled, with obtuse ends. 

Specimens examined: India. Kerala State: Kozhikode district, Chalappuram, 

Kaloor road, on Bambusa species, 06 July 2015 Vinjusha N, ZGCVN14, 

ZGCVN14a, Thiruvannur, on dead Cocos nucifera, 16 July 2015, Vinjusha N., 

ZGCVN56; Eranjipalam, near Sarovaram Biopark, on dead branch (unidentified), 20 

July 2015, Vinjusha N., ZGCVN63, ZGCVN67; Pokkunnu, ZG College campus, on 

dead branch (unidentified), 28 July 2015, Vinjusha N., ZGCVN98; Chungam, on 

dead wood (unidentified), 13 August 2015, Vinjusha N., ZGCVN128; Kakkayam, 

on dead wood (unidentified), 29 August 2015, ZGCVN143; Kakkodi, Edakkara, 

Vallikkattukavu, on dead wood (unidentified), 15 August 2015, Vinjusha N., 

ZGCVN131, Chelannur, on dead wood (unidentified), 06 September 2015, Vinjusha 

N, ZGCVN175; Koyilandy, Muchikunnu Kavu, on dead branch (unidentified), 04 

October 2015, Vinjusha N, ZGCVN223; Peruvannamuzhy forest, on dead wood 

stump (unidentified), 11 August 2016, Vinjusha N., ZGCVN420; Vadakara, 

Madapally college campus, on dead tree log (unidentified), 01 August 2017, 

Vinjusha N., ZGCVN605; Kannur district, Puliakurumba, on dead branch, 15 
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January 2018, ZGCVN668; Neeliyarkottam, on dead branch, 15 July 2016, Vinjusha 

N., ZGCVN68; Thrissur district, Peechi Dam areas, on dead wood (unidentified), 20 

October 2017, Vinjusha N., ZGCVN638, ZGCVN639, ZGCVN645;  Malappuram 

district, Calicut University campus, on dead branch, 17 June 2016, Vinjusha N., 

ZGCVN269, ZGCVN330; Nilamur, KFRI campus, 17 November 2017, on dead 

wood of Sweitenia mahagoni, Vinjusha N., ZGCVN476; Wayanad district, 

Muthanga, on dead Bambusa species, 27 July 2016, Vinjusha N., ZGCVN386, 

ZGCVN392; Palakkad district, Aryambavu, on dead Cocos nucifera, 11 November 

2015, Abhijith S., ZGCVN263; Kottayam district, Vagamon, Peruvanantham, on 

dead log (unidentified), 24 October 2015, Vinjusha N., ZGCVN248; Idukki, 

Vattavada, on dead wood (unidentified), 28 July 2019, Vinjusha N., ZGCVN891. 

Comments: Chraracters of the present collections were properly matching with the 

earlier descriptions of the species by Ryvarden & Johansen (1980), Ryvarden & 

Gilbertson (1993), and Núñez & Ryvarden (2001). 

The genus Cellulariella consists of only two species, C. acuta and C. 

warnieri (Durieu & Mont.) Zmitr. & Malysheva. Cellulariella warnieri produces 

slightly larger basidiospores than C. acuta (Niemelä & Uotila 1977). The hymenium 

of C. acuta shows extreme variations as poroid, daedaleoid or lamellate. Sometimes 

all the three hymenial types exists in a single basidiocarp (Ambit & Mossebo 2015).  

 Cellulariella acuta is mainly an Asian species (Ambit & Mossebo 2015), but 

also recorded from Africa (Ryvarden & Johansen 1980), North America (Ryvarden 

& Gilbertson 1993) and Australia (Núñez & Ryvarden 2001). From Kerala, the 

species has been reported (as Lenzites acutus Berk) by Sankaran & Florence (1995), 

Florence & Yesodharan (1997, 2000) and Leelavathy & Ganesh (2000).  

Earliella Murrill  

Basidiomata annual to perennial, effused relaxed to pileate basidiomata, 

often with a broad decurrent base. Pileus sessile, flabelliform to semicircular, 

applanate to uneven, concentrically zonate, usually radially wrinkled, crusty, 

glabrous, dark brown to violet brown. Hymenophore poroid, pores round to ovoid, 
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sometimes oblique towards the base, pore surface white to cream, pore tubes 

concolorous with pore surface. Context white to cream, homogenous. Hyphal 

system dimitic, generative hyphae hyaline, thin walled, branched, with clamp 

connections. Skeletal hyphae hyaline to pale brown, weakly branched, thick walled. 

Skeleto ligative hyphae hyaline, unbranched, mostly thick walled (1 µm). Cystidia 

absent. Basidia clavate, 4 sterigmate. Basidiospores ellipsoid to cylindrical, hyaline, 

acyanophilous, inamyloid in Melzer’s reagent. Members of the genus cause white 

rot on wood. 

 

Earliella scabrosa (Pers.) Gilb. & Ryvarden, Mycotaxon 22 (2): 364 (1985) 

Basionym: Polyporus scabrosus Pers., in Gaudichaud-Beaupré in Freycinet, Voy. Uranie., Bot. 

(Paris) 4: 172 (1827) [1826-1830] 

Synonyms: 

Polyporus fuscobadius Pers., in Gaudichaud-Beaupré in Freycinet, Voy. Uranie., Bot. (Paris) 4: 172 

(1827) 

Daedalea sanguinea Klotzsch, Linnaea 8 (4): 481 (1833) 

Polyporus persoonii Mont., Voy. Indes Or., Bot. 2 (Cryptog.): 147 (1834) 

Fomes scabrosus (Pers.) Fr., Grevillea 14 (no. 69): 17 (1885) 

Polystictus persoonii (Mont.) Cooke, Grevillea 14 (no. 71): 85 (1886) 

Trametes sanguinea (Klotzsch) Pat., Ann. Jard. Bot. Buitenzorg, suppl. 1: 110 (1897) 

Scindalma scabrosum (Pers.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 519 (1898) 

Microporus persoonii (Mont.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Earliella corrugata (Pers.) Murrill, Bull. Torrey bot. Club 34: 468 (1907) 

Trametes persoonii (Mont.) Pat., Bull. Soc. mycol. Fr. 23: 80 (1907) 

Trametes corrugata (Pers.) Bres., Hedwigia 51 (4): 316 (1912) 

Fomitopsis corrugata (Pers.) Imazeki, Bull. Tokyo Sci. Mus. 6: 92 (1943) 

Coriolus corrugatus (Pers.) G. Cunn., Proc. Linn. Soc. N.S.W. 75 (3-4): 222 (1950) 

Pelloporus scabrosus (Pers.) Bondartsev, Botanicheskie Materialy 14: 199 (1961) 

Trametes scabrosa (Pers.) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 164: 162 (1965) 

Ischnoderma scabrosum (Pers.) Zmitr. [as 'scabrosa'], Mycena 1 (1): 93 (2001) 

 

   Fɪɢᴜʀᴇ 72 

Basidiomata annual, small to medium sized, coriaceous when young, hard 

and tough when mature, more rigid when dry, light in weight, effuso reflexed to 

pileate, sometimes adjacent fruit bodies get fused to form large compound 

basidiome, up to 230 mm long.  Pileus 13‒80 mm long, 2‒6 mm thick, sessile or 

broadly attached, flabelliform to semicircular, sometimes dimidiate, applanate to 

uneven, concentrically zonate, zonations not so prominent in young fruit bodies, 
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radially wrinkled, crusty, glabrous, laccate in many, dark brown to violet brown,  

sometimes wth greyish or greenish tints, often cream along margin, margin entire to 

lobed, round.  Hymenophore mostly poroid, sometimes irregular and irpicoid, 

especially at the effused part. Pores 2‒3 per mm, round to ovoid, rarely angular, 

absent towards margin, cream, pore tubes 1‒2 mm long, concolorous with pore 

surface. Context 2‒3 mm thick, homogenous, white to cream. Odour not distinct. 

Spore print not observed.   

  Basidiospores 7–8 × 2.5–4 µm, Q=2.3–2.8, Qm=2.5, cylindrical to oblong 

ellipsoid, hyaline, smooth, thin walled, eguttulate, inamyloid in Melzer’s reagent. 

Basidia not observed. Irregular crystals present in hymenium. Hymenial trama 

interwoven and trimitic. Generative hyphae 2–3 µm wide, hyaline, smooth, thin 

walled, branched, with clamp connections. Skeletal hyphae 3–4 µm wide, hyaline, 

pale brown in mass, thick walled (1 µm), weakly branched, septations infrequent. 

Skeleto ligative hyphae 2–3 µm, hyaline, mostly thick walled (1 µm), unbranched, 

septations not observed. Pileal trama interwoven. Generative hyphae 2–4 µm wide, 

septate, hyaline, smooth, thin walled, branched, with clamp connections. Skeletal 

hyphae 3–5 µm wide, hyaline to pale brown, thick walled (1 µm), weakly branched, 

septations infrequent. Skeleto ligative hyphae 2–3 µm, hyaline, unbranched, 

septations not observed, thick walled (1 µm). Pileipellis an irregular cutis made of 

hyaline to very pale brown, slightly thick walled hyphae with obtuse ends; hyphae 

2‒4 µm wide.  

Specimens examined: India. Kerala State: Kozhikode district, Edakkara, 

Vallikkattukavu, on fallen twig of Myristica fragrans, 11 July 2015, Vinjusha N.; 

ZGCVN43; Eranjipalam, Sarovaram Biopark, on dead wood stump (unidentified), 

20 July 2015, Vinjusha N., ZGCVN65; Chelavoor, Thurayil Kotta, on dead logs 

(unidentified), 27 September 2015, Vinjusha N., ZGCVN213, ZGCVN215; 

Chelapram, on dead stump of Albizia lebbeck, 23 October 2015, Vinjusha N., 

ZGCVN240; Palazhi, Bhayankavu, on dead wood of Cocos nucifera, 27 December 

2015, Vinjusha N., ZGCVN276; Marad, on dead branch (unidentified), 3 January 

2016, Athira C. K., ZGCVN283; Pantheerankavu, Kariyathan Kottom, on dead log 
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(unidentified), 12 July 2016, Vinjusha N, ZGCVN349; Koyilandy, Poyil Kavu, on 

fallen tree trunk (unidentified), 16 July 2016, Vinjusha N., ZGCVN376; 

Puthiyangadi, on dead log (unidentified), 20 July 2016, Arun Kumar T.K., 

ZGCVN381; Peruvannamuzhy forest, on dead wood logs (unidentified), 11 August 

2016, Vinjusha N., ZGCVN410, ZGCVN411, ZGCVN413, ZGCVN426, 

ZGCVN434; 24 June 2017, Vinjusha N., on dead wood of Swietenia mahagoni, 24 

June 2017, Vinjusha N., ZGCVN530; Koyilandy, Poyilkavu, on dead log 

(unidentified), 23 June 2017, Vinjusha N., ZGCVN509; ZGCVN516; Vadakara, 

Madapally college campus, on fallen tree trunk (unidentified), 01 August 2017, 

Vinjusha N., ZGCVN606; Wayanad district, Thirunelli, on dead branch 

(unidentified), 22 February 2016, Vinjusha N. ZGCVN316; Malappuram district, 

Nilambur, KFRI campus, on dead wood of  Swietenia mahagoni, 17 November 

2016, Vinjusha N., ZGCVN465; on dead wood of Swietenia mahagoni, 17 

November 2016, Vinjusha N., ZGCVN470; Ernakulam district, Iringole Kavu, on 

dead log, 08 July 2017, Vinjusha N., ZGCVN561; Alappuzha district, Vallikkavu, 

on dead log (unidentified), 19 December 2018, Vinjusha N., ZGCVN796. 

Comments: Earliella is a monotypic genus, having only single species, E. scabrosa. 

Basidiocarps with reddish cuticle, and hymenium with large, irregular, elongated 

sinuous pores are the major diagnostic characters of this species (Gilbertson & 

Ryvarden 1986). Earliella scabrosa has pantropical distribution (Ryvarden & 

Johansen 1980; Corner 1989). From Kerala, the species has been reported by 

Leelavathy & Ganesh (2000), Mohanan (2011), Iqbal et al. (2016) and Adarsh et al. 

(2018).  

Coriolopsis Murrill 

Basidiomata annual, usually clustered and imbricate, coriaceous to 

moderately hard, resupinate to pileate. Pileus semicircular, applanate, concentrically 

zonate, sometimes zonations not distinct, velutinate to hirsute or glabrous, yellowish 

to umber brown. Hymenophore poroid to irpicoid, pores angular, pore surface 

concolorous with pileus, pore tubes paler than pore surface. Context golden to 

umber brown, homogenous. Hyphal system trimitic, with hyaline, thin walled 
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generative hyphae, having clamp connections, hyaline to golden brown coloured 

skeletal hyphae, and hyaline to pale coloured skeleto ligative hyphae. Cystidia 

absent. Basidia clavate, with 4 sterigmata. Basidiospores cylindrical to ellipsoid in 

shape, thin walled, and inamyloid in Melzer’s reagent. Members cause white rot on 

wood. 

Coriolopsis caperata (Berk.) (Berk.) Murrill, N. Amer. Fl. (New York) 9 (2): 77 

(1908) 

Basionym: Polyporus caperatus Berk., Ann. nat. Hist., Mag. Zool. Bot. Geol. 3: 391 (1839) 

Synonyms: 

Microporus caperatus (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 495 (1898) 

Coriolus caperatus (Berk.) Murrill, N. Amer. Fl. (New York) 9 (2): 77 (1908) 

Polystictus caperatus (Berk.) P.W. Graff, Nova Acta R. Soc. Scient. upsal., Ser. 4 3: 391 (1921) 

Trametes caperata (Berk.) Teixeira, Bragantia 6 (7): 316 (1946) 

Hexagonia caperata (Berk.) J.E. Wright & J.R. Deschamps, Revta Investnes agrop., Sér. 5: 1431 

(1973) 

Datronia caperata (Berk.) Ryvarden, Mycotaxon 23: 172 (1985) 

Cerrena caperata (Berk.) Zmitr., Mycena 1 (1): 91 (2001) 

Trametella caperata (Berk.) M. Pieri & B. Rivoire, Bull. Soc. mycol. Fr. 123 (1): 62 (2008) 

Funalia caperata (Berk.) Zmitr. & Malysheva, Mikol. Fitopatol. 47 (6): 375 (2013) 

   Fɪɢᴜʀᴇ 73 

Basidiomata annual, small to medium sized, found in clusters, hard and 

woody, light in weight, pileate. Pileus 35‒50 mm long, 40‒50 mm thick, sessile to 

dimidiate, often fused and imbricate, semicircular, applanate to slightly convex, 

concentrically zonate, sulcate, hirsute to tomentose, hairs lesser along sulcations, 

cinnamon brown to deep chocolate brown, cream along margin, margin even, round. 

Hymenophore poroid. Pores 3‒4 per mm, round to angular, dull white, later turning 

pale brown on bruising, pore tube up to 2 mm long, weakly lacerate in some 

collections, brown. Context 2‒3 mm thick, brown, separated from above tomentum 

by a distinct black line, especially towards the base. Odour not distinctive. Spore 

print not observed.   

Basidiospores 7–9 × 2–3 µm, Q=3.5–4, Qm=3.88, cylindrical, hyaline, 

guttulate, thin walled, smooth, inamyloid in Melzer’ s reagent. Basidia not 

observed. Cystidia and other sterile structures absent. Hymenial trama interwoven. 

Generative hyphae 2–3 µm wide, hyaline to golden yellow, moderately branched to 

twisted, thin to thick walled (1 µm), with clamp connections. Skeletal hyphae 



 394 

dominant in the fruit body, 3‒6 µm wide, golden brown to dark brown, thick walled 

(up to 1.5 µm), unbranched, sepatations not observed.  Skeleto ligative hyphae 1–3 

µm wide, golden brown, thick walled (1 µm), arboriformly branched, septations not 

observed. Pileal trama interwoven. Generative hyphae 2–3 µm wide, mostly 

hyaline, branched, thin to thick walled (1 µm), with clamp connections. Skeletal 

hyphae dominant in the fruit body, 3-6 µm wide, golden brown to dark brown, thick 

walled (up to 1.5 µm), unbranched, sepatations not observed or weakly septate. 

Skeleto ligative hyphae 1–4 µm wide, golden yellow, thick walled (1 µm), 

arboriformly branched as in hymenium. Pileipellis made of long and thick 

trichodermal patches made of hyphae that are 2‒5 µm wide, hyaline to light brown, 

almost thick walled (1 µm), with slightly tapering ends.  

Specimens examined: India. Kerala State: Idukki district, Anamudi, on dead wood 

stump (unidentified), 18 February 2018, Manju A. C., ZGCVN679. 

Comments: Characters of the present specimen properly match with the taxonomic 

description of Coriolopsis caperata by Ryvarden & Johansen (1980). Our Kerala 

collection resembles species of Trametes in morphology, however, the latter always 

produced hyaline skeletal hyphae. According to the Index Fungorum database 

(accessed on 02 September 2020), C. caperata has been currently recognized under 

genus Cerrena Gray (as Cerrena caperata (Berk.) Zmitr.). However, species of 

Cerrena produces hyaline to yellowish skeletal hyphae (Núñez & Ryvarden 2001), 

while species of Coriolopsis produces subhyaline to deep golden brown coloured 

skeletal hyphae and skeleto ligative hyphae (Ryvarden & Johansen 1980; Ryvarden 

& Gilbertson 1993; Núñez & Ryvarden 2001; Justo & Hibbett 2011). Present Kerala 

collection produces golden brown to dark brown skeletal hyphae, which is a 

characteristics of the genus Coriolopsis, and not Cerrena. So, here the present 

collection is treated under Coriolopsis, as Coriolopsis caperata.  

Coriolopsis caperata has its distribution in Africa, America, Brazil, French 

Antilles, French Guiana, India, Mauritius, Mexico, Philippines and Sri Lanka 

(Leelavathy & Ganesh 2000). This species has been reported from Kerala by 

Leelavathy & Ganesh (2000) and Adarsh et al. (2018). 
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Coriolopsis telfairii (Klotzsch) Ryvarden [as 'telfarii'], Norw. Jl Bot. 19 (3-4): 230 

(1972) 

Basionym: Polyporus telfairii Klotzsch, Linnaea 8(4): 484 (1833) 

Synonyms: 

Polyporus zeylanicus Berk., Ann. Mag. nat. Hist., Ser. 1 10: 377 (1843) 

Polystictus zeylanicus (Berk.) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 91 (1851) 

Trametes cristata Cooke, Grevillea 10 (no. 56): 132 (1882) 

Polystictus cristatus (Cooke) Cooke, Grevillea 14 (no. 71): 81 (1886) 

Hexagonia dybowskii Pat., Bull. Soc. mycol. Fr. 8 (2): 54 (1892) 

Microporus zeylanicus (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Microporus cristatus (Cooke) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 495 (1898) 

Scenidium dybowskii (Pat.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 516 (1898) 

Polystictus dybowskii (Pat.) Lloyd, Mycol. Writ. 3 (Syn. Polystictus): 65 (1910) 

Hexagonia expallida Bres., Annls mycol. 9 (3): 270 (1911) 

Trametes telfairii (Klotzsch) Corner [as 'telfarii'], Beih. Nova Hedwigia 97: 167 (1989) 

Funalia telfairii (Klotzsch) A. David & Rajchenb. [as 'telfarii'], Mycotaxon 45: 146 (1992) 

Coriolopsis zeylanica (Berk.) A. Roy & A.B. De, Polyporaceae of India (Dehra Dun): 52 (1996) 

Trametella telfairii (Klotzsch) M. Pieri & B. Rivoire [as 'telfarii'], Bull. Soc. mycol. Fr. 123 (1): 62 

(2008) 

 

   Fɪɢᴜʀᴇ 74 

Basidiomata annual, small to medium sized, usually clustered and imbricate, 

almost coriaceous when fresh, hard and woody when dry, light in weight, resupinate 

to effused reflexed or pileate. Pileus 32‒75 mm long, 30‒50 mm thick, sessile or 

laterally attached with a distinct region of attachment, semicircular, applanate to 

convex, concentric zonations not distinct, but faint zonations present especially 

towards margin, radially striated and wrinkled, hispid to densly hirsute, ochraceous, 

margin thin, entire to wavy, sometimes slightly serrate. Hymenophore poroid to 

irpicoid. Pores large, usually 1 per mm, angular, becoming obliquely elongated or 

irpicoid, straw coloured or pale orangish brown, pore tubes 1‒3 mm long, 

concolorous with pore surface, but usually lighter. Context up to 2 mm thick, 

cream, homogenous. Odour not distinct. Spore print not observed.   

  Basidiospores 8–10 × 2.5–3 µm, Q=3–4, Qm=3.3, cylindrical, usually 

curved, hyaline, smooth, thin walled, eguttulate, inamyloid in Melzer’s reagent. 

Basidia 12‒23 × 4‒5 µm, clavate, 4 sterigmate. Cystidia absent. Hymenial trama 

interwoven. Generative hyphae 2‒3 µm wide, septate, hyaline, smooth, mostly 

flexuose, thin walled, branched, with clamp connections. Skeletal hyphae 3–6 µm 
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wide, hyaline, smooth, thick walled (1 µm), unbranched, septations not observed. 

Skeleto ligative hyphae 1‒3 µm wide, not frequent, hyaline, smooth, thick walled (1 

µm), highly branched, septations not observed, lumen absent. Pileal trama 

interwoven. Generative hyphae 2‒4 µm wide, septate, hyaline, smooth, mostly 

flexuose, thin walled, smooth, branched, with clamp connections. Skeletal hyphae 

2–6.5 µm wide, hyaline, smooth, thick walled (1 µm), unbranched, septations not 

observed. Skeleto ligative hyphae 1‒3 µm wide, hyaline, smooth, thick walled (1 

µm), highly branched, septations not observed, lumen absent. Pileipellis interwoven 

at base and forming trichodermial patches, more than 100 µm long, made of hyphae 

that are 2‒4 µm wide, hyaline, thin to thick walled, with obtuse ends.  

Specimens examined: India. Kerala State: Wayanad district, Chembra Peak, on 

dead wood (unidentified), 16 November 2018, Vinjusha N., ZGCVN755; Kuttyadi, 

Janaki Forest, on dead log (unidentified), 02 October 2018, Vinjusha N., 

ZGCVN727; Kollam district, Thenmala, on dead branch (unidentified), 23 

September 2019, Vinjusha N., ZGCVN910. 

Comments: Characters of the present specimen properly match with the 

descriptions of C. telfarii by Ryvarden & Johansen (1980), Corner (1989) and 

Núñez & Ryvarden (1995, 2001). According to Ryvarden & Johansen (1980), pileus 

surface of C. telfarii possess antler like dichotomous hairs in fresh condition, which 

gradually disappears on drying. Present collection lacks antler like dichotomous 

branches on their pileus surface. Coriolopsis telfarii is a paleotropical species 

(Núñez & Ryvarden 2001). In East Asia, this species is known from China, Northern 

Thailand, Vietnam, Far East Russia, and Taiwan.  

From Kerala, C. telfarii has been described by Leelavathy & Ganesh (2000).  

Coriolopsis occidentalis (Klotzsch) Murrill, Bull. Torrey bot. Club 32 (7): 358 

(1905) 

Basionym: Polyporus occidentalis Klotzsch, Linnaea 8(4): 486 (1833) 

Synonyms: 

Polystictus occidentalis (Klotzsch) Sacc., Syll. fung. (Abellini) 6: 274 (1888) 

Microporus occidentalis (Klotzsch) Kuntze, Revis. gen. pl. (Leipzig) 3(3): 496 (1898) 

Coriolus occidentalis (Klotzsch) G. Cunn., Proc. Linn. Soc. N.S.W. 75(3-4): 233 (1950) 
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Cerrena occidentalis (Klotzsch) Zmitr., Mycena 1(1): 91 (2001) 

Polystictus occidentalis var. daedaliformis Eichelb., Verh. Naturwiss. Vereins Hamburg, ser. 3 14: 54 

(1906) 

Polystictus occidentalis var. lanatus Lloyd, Mycol. Writ. 4 (Letter 39): 2 (1912) 

 

   Fɪɢᴜʀᴇ 75 

Basidiomata annual, small to medium sized, solitary, almost coriaceous 

when fresh, hard on drying, light in weight, pileate. Pileus 30–40 mm long, 2-4 mm 

thick, laterally attached with a distinct region of attachment, semicircular, applanate, 

concentrically zonate, weakly sulcate, adpressed tomentose, lesser along sulcations, 

coffee brown to dark brown, black in KOH, margin even to lobed, slightly acute. 

Hymenophore poroid. Pores 4‒5 per mm, round, absent along margin, greyish 

brown to brown, pore tubes 1 mm long, dark brown. Context 2‒3 mm thick, brown, 

homogenous. Odour not distinct. Spore print not observed. 

  Basidiospores 5‒9 × 2.5–3.5 µm, Q=2.2–2.5, Qm=2.35, subcylindrical, 

hyaline, smooth, thin walled, mostly eguttulate, rarely monoguttulate, inamyloid in 

Melzer’s reagent. Basidia 10–20 × 5–7 µm, clavate, 4 sterigmate. Hymenial trama 

interwoven. Generative hyphae rarely observed, 2–4 µm wide, hyaline, thin walled, 

branched, with clamp connections. Skeletal hyphae predominant, 3‒7 µm wide, in 

some regions widened up to 10 µm, light yellowish brown, dark brown in KOH, 

mostly flexuose, unbranched, thick walled (1 µm), septations not observed. Skeleto 

ligative hyphae very rarely observed, 2‒3 µm wide, hyaline to pale yellowish brown, 

thick walled, without lumen, branched, branches short. Pileal trama interwoven. 

Generative hyphae more frequent than in hymenium, 2–5 µm wide, hyaline, thin 

walled, branched, with clamp connections. Skeletal hyphae mostly wider than those 

present in hymenium, 3‒11 µm wide, light yellowish brown, mostly flexuose, 

unbranched, thick walled (1 µm), septations not observed. Skeleto ligative hyphae 

rarely observed, 2‒3.5 µm wide, hyaline to pale yellowish brown, thick walled, 

branches short. Pileipellis basically a cutis, forming ascending, erect  trichodermium 

made of hypahe that are up to 6 µm wide, pale brown to brown, thick walled, with 

obtuse ends.  
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Specimen examined: India. Kerala State: Thrissur district, Peechi, on fallen 

Tectonia grandis, Chandini V. K., 08 August 2017, VN614. 

Comments: Morphology of our collection agrees with the taxonomic descriptions of 

Coriolopsis occidentalis by Roy & De (1996), and Mohanan (2011). According to 

Roy & De (1996), C. occidentalis produces cylindrical basidiospores that are 4.5‒7 

× 2‒2.5 µm. When compared to this, present Kerala collection produces slightly 

larger basidiospores. Mohanan (2011), However, present Kerala collection produces 

more brownish skeletal hyphae, and  

Kerala collection resembles species of Daedaleopsis Schroet., Datronia 

Donk, and Hexagonia, Nigrofomes Murrill, Nigroporus Murrill in Fr. in having 

coloured hyphae. According to the the taxonomic descriptions (Ryvarden & 

Gilbertson 1993; Núñez & Ryvarden 2001), species of Daedaleopsis possesses 

lamellate to tubular hymenophore, and dendrohyphidia in hymenium. However, 

present Kerala collection lacks dendrohyphidia. Presence of cylindrical 

basidiospores in species of Datronia and Hexagonia distinguishes them from our 

collection (according to the description of Núñez & Ryvarden 2001). Nigroporus 

species always produces glabrous pileus, with a vinaceous brown to pink or violet 

shades, and smaller basidiospores, that are up to 5 µm long (Núñez & Ryvarden 

2001). The present collection produces adpressed tomentose pileus, without 

vinaceous shades, and basidiospores are larger. Absence of clamp connections 

distinguishes species of Nigrofomes (according to the description of Núñez & 

Ryvarden 2001) from the present collection.  

Coriolopsis occidentalis has distribution in India (Ranadive 2013). The 

species has been previously recorded from Kerala by Mohanan (2011).  

Pilatotrama Zmitr. 

 Basidiomata annual to perennial, solitary or in clusters, hard and woody, 

effused reflexed to pileate. Pileus sessile to dimidiate, semicircular to flabelliform, 

azonate or weakly zonate, glabrous, white, ochraceous to brown. Hymenophore 

poroid, pores angular, pore surface cream. Context white to cream, tough. Hyphal 
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system dimitic, with hyaline, clamped generative hyphae, and hyaline, thick walled, 

skeletal hyphae. Cystidia absent. Basidia clavate, having basal clamp connections. 

Basidiospores oblong ellipsoid, lacrymoid or cylindrical, hyaline, thin walled, 

inamyloid in Melzer’s reagent.  Member’s causes white rot on wood.  

Pilatotrama ljubarskyi (Pilát) Zmitrovich, Folia Cryptogamica Petropolitana (Sankt-

Peterburg) 6: 80 (2018) 

Basionym: Trametes ljubarskyi Pilát, Bull. trimest. Soc. mycol. Fr. 52 (3): 309 (1937) 

Synonyms: 

Haploporus ljubarskyi (Pilát) Bondartsev & Singer ex Bondartsev, Trut. Grib Evrop. Chasti SSSR 

Kavkaza [Bracket Fungi Europ. U.S.S.R. Caucasus] (Moscow-Leningrad): 523 (1953) 

Haploporus ljubarskyi f. conifer Bondartsev, Trut. Grib Evrop. Chasti SSSR Kavkaza [Bracket Fungi 

Europ. U.S.S.R. Caucasus] (Moscow-Leningrad): 524 (1953) 

Haploporus ljubarskyi f. opacus Bondartsev, Trut. Grib Evrop. Chasti SSSR Kavkaza [Bracket Fungi 

Europ. U.S.S.R. Caucasus] (Moscow-Leningrad): 524 (1953) 

   Fɪɢᴜʀᴇ 76 

Basidiomata annual, small to medium sized, hard and tough, bone hard 

when dry, light in weight, pileate. Pileus 35‒45 mm long, 2‒5 mm thick, sessile, 

laterally attached, flabelliform to semicircular, sometimes dimidiate, applanate, 

concentrically zonate, narrowly sulcate, glabrous, cream, yellow along margin, 

margin entire to wavy, obtuse.  Hymenophore poroid. Pores 6‒7 per mm, angular, 

cream, turning light brown with age, pore tubes 1‒2.5 mm long, concolorous with 

pore surface. Context up to 2 mm thick, homogenous, cream to pale yellow. Odour 

not distinct. Spore print not observed.   

  Basidiospores 4–5 × 2.5–3 µm, Q=1.3–2 µm, Qm=1.65 µm, ellipsoid to 

broadly ellipsoid, hyaline, smooth, thin walled, eguttulate, inamyloid in Melzer’s 

reagent. Basidia not observed. Irregular crystals present in hymenium. Hymenial 

trama interwoven. Generative hyphae 1.5–2.5 µm wide, septate, hyaline, smooth, 

thin walled, branched, with clamp connections. Skeletal hyphae 2–3 µm wide, 

hyaline, thick-walled (1µm), weakly branched, septations not observed. Skeleto 

ligative hyphae not observed. Pileal trama interwoven. Generative hyphae not 

frequent, 2–3 µm wide, septate, hyaline, smooth, thin walled branched, with clamp 

connections. Skeletal hyphae 2–6 µm wide, hyaline, more thick walled than those 

present in hymenium (1‒1.5 µm), weakly branched, septations infrequent. Skeleto 
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ligative hyphae not observed. Pileipellis an irregular cutis made of hyphae that are 

2‒4 µm wide, hyaline, thin to slightly thick walled hyphae with obtuse end.  

Specimen examined: India. Kerala State: Idukki district, Chinnar, on dead wood 

(unidentified), 26 October 2015, Vinjusha N., ZGCVN249. 

Comments: Characters of the present specimen properly match with the 

descriptions of P. ljubarskyi by Ryvarden & Gilbertson (1994) and Núñez & 

Ryvarden (2001) (as Trametes ljubarskyi Pilát). Present specimen resembled 

Ranadivia modesta (Kunze ex Fr.) Zmitr. and T. menziezii (Berk.) Ryvarden in 

morphology. However, the latter two species posseses trimitic hyphal system with 

skeleto ligative hyphae and narrower basidiospores.  

 BLAST search using the ITS sequences of the present collection also 

resulted in 100% identity with P. ljubarskyi (GenBank numbers: KP715547). The 

search result also showed 97% similarity with a sequence accession of Trametes 

cingulata (KC589133). However, the latter can be morphologically distinguished 

from the present specimen by trimitic hyphal system and slightly larger basidispores 

(5‒6.5 × 3.5‒4 µm, according to description of Ryvarden & Johansen 1980). 

 P. ljubarskyi has distribution in Far East Russia, China and North Thailand. 

This species has been documented from India by Rajput et al. (2015) and 

Gudikandula et al. (2017). So far, P. ljubarskyi has not been reported from Kerala.  

Neofomitella Y.C. Dai, Hai J. Li & Vlasák 

 Basidiomata annual to perennial, solitary to imbricate, hard and woody, 

effused reflexed to pileate. Pileus often with concentric zonations or sulcations, 

glabrous to velutinate, creamish white to yellowish brown, fuscous to almost black. 

Hymenophore poroid, pores round to angular, pore surface white, cream to pale 

buff, pore tubes concolorous with pore surface. Context buff to yellowish brown or 

pale grey. Hyphal system trimitic, generative hyphae hyaline, thin to thick walled, 

with clamp connections. Skeletal hyphae and skeleto ligative hyphae hyaline, and 

thick walled. Cystidia absent. Basidiospores oblong ellipsoid to cylindrical, hyaline, 
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thin walled, smooth basidiospores, inamyloid in Melzer’s reagent. Species causes 

white rot on wood. 

Neofomitella guangxiensis B.K. Cui & Xing Ji, in Ji, Wu, Song, Liu, Si & Cui, 

Mycol. Progr. 18 (4): 599 (2019) 

    Fɪɢᴜʀᴇ 77 

Basidiomata annual, small to medium sized, usually in clusters, soft and 

coriaceous when fresh, becoming harder on drying, light in weight, effused reflexed. 

Pileus 20‒35 mm long, 3‒5 mm thick, sessile, circular to irregular, covering the 

host, applanate, concentric zonations absent, irregularly wrinkled, glabrous, 

creamish white, light brown on bruising, more brownish in KOH, margin even to 

slightly wavy. Hymenophore poroid. Pores 4‒6 per mm, round, slightly angular, 

oblique towards attachment region, cream, turning light brown on bruising, pore 

tubes up to 3 mm long, concolourous with pore surface. Context 1.5‒2 mm thick, 

creamish white, homogenous. Odour not distinctive. Spore print not observed.  

Basidiospores 5.5‒8 × 2‒2.5 µm, Q=2.6–4, Qm=3.36, cylindrical, hyaline, 

smooth, thin walled, sometimes monoguttulate, inamyloid in Melzer’s reagent. 

Basidia not observed. Cystidia absent. Hymenial trama interwoven and trimitic. 

Generative hyphae 2‒4 µm wide, hyaline, smooth, thin to slightly thick walled, 

branched, with clamp connections. Skeletal hyphae 2‒4.5 µm wide, hyaline, weakly 

dextrinoid in Melzer’s reagent, thick walled, unbranched, septations not observed, 

(up to 1µm). Skeleto ligative hyphae 1.5‒2 µm wide, hyaline, weakly dextrinoid in 

Melzer’s reagent, thick walled (up to 1 µm), highly branched, branches short, 

septations not observed. Pileal trama interwoven. Generative hyphae 2‒4 µm wide, 

hyaline, smooth, thin to slightly thick walled, branched, with clamp connections. 

Skeletal hyphae 2‒5 µm wide, hyaline, weakly dextrinoid in Melzer’s reagent, thick 

walled, unbranched, septations not observed, (up to 1µm). Skeleto ligative hyphae 

1.5‒2 µm wide, hyaline, weakly dextrinoid in Melzer’s reagent, thick walled (up to 

1µm), highly branched than in hymenial trama, septations not observed, Pileipellis 

interwoven at base and forming an irregular cutis made of hyphae that are 2‒3 µm 

wide, hyaline, slightly thick to thick walled.  
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Specimen examined: India. Kerala State: Kannur district, Madayi Kavu, on dead 

branch (unidentified), 07 July 2018 Vinjusha N, ZGCVN689. 

Comments: Morphology of the present specimen agrees well with the original 

description of N. guangxiensis by Ji et al. (2019). According to Ji et al. (2019), 

pileus of N. guangxiensis possesses concentric sulcations, and hymenium produces 

fusoid cystidioles. The present collection lacks concentric zonations and sulcations 

on pileus, and fusoid cystidioles were not observed. Present collection resembles N. 

fumosipora in morphology, however the latter produces smaller pores (7–9 per mm) 

and smaller basidiospores (3–4 × 1.7–2.2 μm), as per the descriptions of Hattori 

(2005) and Li et al. (2014) respectively. The similar species N. rhodophaea is 

separated from the present specimen by having oblong ellipsoid basidiospores and 

smaller pores (according to description of Ji et al. 2019).  

 BLAST search using the ITS sequence generated from the study showed 

100% identity with N. guangxiensis (GenBank number: MK192435). BLAST result 

also showed 99% similarity with Trametes cotonea (Pat. & Har.) Ryvarden 

(GenBank number MH861271). Trametes cotonea is morphologically separated 

from the present collection by slightly larger basidiospores (7‒11×2.5‒3.5 µm, 

Ryvarden & Johansen 1980). Moreover, hyphae of T. cotonea never show dextrinoid 

reaction in Melzer’s reagent, whereas, skeletal and skeleto ligative hyphae of present 

specimen were weakly dextrinoid. 

 In the phylogenetic tree (Fɪɢᴜʀᴇ 136), present collection settled together with 

accessions of N. guanxiensis (voucher numbers: Cui 14029, Cui 13968; GenBnk 

numbers: MK192437, MK192434) from China, with 95% bootstrap support.  

So far, N. guangxiensis has been recorded only from its type locality, China. 

Therefore present study forms the first report of the species outside its type locality.  



 403 

Neofomitella fumosipora (Corner) Y.C. Dai, Hai J. Li & Vlasák, in Li, Li, Vlasák & 

Dai, Mycotaxon 129 (1): 12 (2015) 

Basionym: Trametes fumosipora Corner, Beih. Nova Hedwigia 97: 106 (1989) 

Synonym: 

Fomitella fumosipora (Corner) T. Hatt., Mycoscience 46 (5): 309 (2005) 

 

   Fɪɢᴜʀᴇ 78 

Basidiomata annual, medium sized, solitary or in imbricate clusters, hard 

and woody, light in weight on drying, pileate. Pileus 30‒60 mm long, 3‒15 mm 

thick, sessile, mostly broadly attached, semicircular, applanate, concentrically 

zonate, weaky sulcate, glabrous, yellowish brown with alternating dark brownish 

bands, white to cream along margin, margin even, round. Hymenophore poroid. 

Pores 9‒11 per mm, round, regular, absent along margin, surface dull white to 

cream, light brown on bruising, pore tubes up to 2‒3 mm long, light brown. Context 

4‒6 mm thick, cream, pale brown to brown, homogenous. Odour not distinctive. 

Spore print not observed.  

Basidiospores 2.5‒3×1.5‒2 µm, Q=1.5–2.5, Qm=1.7, broadly ellipsoid to 

ovoid, hyaline, smooth, thin walled, eguttulate, inamyloid in Melzer’s reagent. 

Basidia not observed. Cystidia absent. Hymenial trama interwoven, trimitic, with 

scattered crystals. Generative hyphae difficult to observe, 2‒3 µm wide, hyaline, 

smooth, thin walled, branched, with clamp connections. Skeletal hyphae 

predominant, 2‒5 µm, hyaline, smooth, thick walled (2 µm), unbranched, very rarely 

septate. Skeleto ligative hyphae also frequent; 2‒3 µm wide, hyaline, smooth, thick 

walled (1 µm) or solid, branched, septations not observed. Pileal trama interwoven. 

Generative hyphae rarely observed, 2‒3 µm wide, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeletal hyphae 2‒5 µm, hyaline, smooth, thick 

walled (2 µm), unbranched, very rarely septate. Skeleto ligative hyphae 2‒3 µm 

wide, hyaline, smooth, thick walled (1 µm) or solid, branched, branches short and 

stout, septations not observed. Pileipellis interwoven and agglutinated, composed of 

hyphae that are 2‒4 µm wide, hyaline, thick walled and mostly solid.  
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Specimens examined: India. Kerala State: Kozhikode district, Peruvannamuzhy 

forest, on fallen Swietenia macrophylla, 26 July 2019, Vinjusha N., ZGCVN864. 

Comments: Neofomitella fumosipora shows high similarity with N. rhodophaea 

(Lév.) Y.C. Dai, Hai J. Li & Vlasák. Basidiospores of N. rhodophaea is slightly 

wider (2.5–3 μm) than N. fumosipora (1.7–2 μm) (Li et al. 2014). Another 

distinguishing character that separates N. fumosipora from N. rhodophaea is their 

smaller basidiocarps (usually not exceeding 10 cm long), and dark coloured pileus 

and pore tubes (Hattori 2005). BLAST search using the ITS sequence generated 

from the specimen resulted in 98% identity with N. fumosipora (GenBank number 

KC867373). The BLAST search result also showed 97% similarity with N. 

rhodophaea (EU232216). Another species, Funalia sanguinaria (Klotzsch) Zmitr. 

& Malysheva also shows 97% sequence similarity with the present collection 

(FJ627251). However, F. sanguinaria is morphologically separated from the present 

specimen by their golden yellow to brown coloured skeletal hyphae and longer 

basidiospores (4‒5.5 µm).  

Neofomitella fumosipora has been reported only from Malaysia (Corner 

1989; Hattori 2005) and China (Li et al. 2014) so far.   

Neofomitella rhodophaea (Lév.) Y.C. Dai, Hai J. Li & Vlasák, in Li, Li, Vlasák & 

Dai, Mycotaxon 129 (1): 15 (2015) 

Basionym: Polyporus rhodophaeus Lév., Annls Sci. Nat., Bot., sér. 3 2: 190 (1844) 

Synonyms: 

Fomes rhodophaeus (Lév.) Cooke, Grevillea 14 (no. 69): 18 (1885) 

Fomitopsis rhodophaea (Lév.) Imazeki, Bull. Tokyo Sci. Mus. 6: 92 (1943) 

Rigidoporus rhodophaeus (Lév.) Imazeki, Bull. Gov. Forest Exp. Stn Tokyo 57: 118 (1952) 

Trametes rhodophaea (Lév.) Corner, Beih. Nova Hedwigia 97: 139 (1989) 

Fomitella rhodophaea (Lév.) T. Hatt., Mycoscience 46 (5): 305 (2005) 

Polyporus zonalis var. semilaccatus Berk., J. Linn. Soc., Bot. 16 (no. 89): 46 (1878) 

Fomes semilaccatus (Berk.) Cooke, Grevillea 14 (no. 69): 21 (1885) 

Polyporus semilaccatus (Berk.) Berk., Grevillea 15 (no. 73): 22 (1886) 

Scindalma semilaccatum (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 519 (1898) 

Coriolopsis semilaccata (Berk.) Murrill, Bull. Torrey bot. Club 34: 466 (1907) 

Fomitopsis semilaccata (Berk.) S. Ito [as 'semilaccatus'], Mycol. Fl. Japan 2 (4): 305 (1955) 

Polyporus aurora Ces., Atti Accad. Sci. fis. mat. Napoli 8 (no. 3): 5 (1879) 

Trametes aurora (Ces.) Sacc., Syll. fung. (Abellini) 6: 353 (1888) 

Daedalea aurora (Ces.) Aoshima, Trans. Mycol. Soc. Japan 8 (1): 2 (1967) 

Fomes roseoporus Pat. [as 'roseiporus'], Ann. Jard. Bot. Buitenzorg, suppl. 1: 111 (1897) 

Fomes luzonensis Murrill, Bull. Torrey bot. Club 34: 476 (1907) 

Trametes conglobata Murrill, Bull. Torrey bot. Club 35: 404 (1908) 

Polyporus superniger Lloyd, Mycol. Writ. 6 (Letter 65): 1038 (1920) 

   Fɪɢᴜʀᴇ 79 
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Basidiomata annual, small to medium sized, often found in clusters, 

moderately hard when fresh, light in weight, becoming born hard on drying, effused 

reflexed to pileate. Pileus 26‒65 mm long, 4‒7 mm thick, sessile, mostly broadly 

attached with an effused base, sometimes imbricate, semicircular, applanate to 

slightly convex, weakly zonate, glabrous, light brown to greyish brown or dirty 

brown, cream towards margin, margin even, round, slightly incurved on drying. 

Hymenophore poroid. Pores 7‒9 per mm, round to ovoid, absent along margin, 

surface greyish white to pale brown, more brownish towards margin, pore tubes up 

to 2‒4 mm long, concolourous with pore surface, sometimes with a very pale 

pinkish tint. Context 5‒6 mm thick, dull white, homogenous. Odour not distinctive. 

Spore print not observed.  

Basidiospores 3.5‒5 × 2‒3 µm, Q=1.6–2, Qm=1.7, ellipsoid, hyaline, 

smooth, thin walled, eguttulate, inamyloid in Melzer’s reagent. Basidia not 

observed. Cystidia absent. Hymenial trama interwoven and trimtic. Generative 

hyphae 1.5‒2 µm wide, hyaline, smooth, thin walled, branched, clamp connections 

frequent. Skeletal hyphae 2‒5 µm, hyaline, smooth, thick walled (1µm), sparsely 

branched, septations not observed. Skeleto ligative hyphae not frequent; 2‒3 µm 

wide, hyaline, smooth, thick walled (1 µm), mostly solid, branched, septations not 

observed. Pileal trama interwoven. Generative hyphae 1.5‒2 µm wide, hyaline, 

smooth, thin walled, branched, with clamp connections. Skeletal hyphae 2‒5 µm, 

hyaline, smooth, thick walled (1µm), sparsely branched, septations not observed. 

Skeleto ligative hyphae frequent than in hymenial trama, 2‒3 µm wide, hyaline, 

smooth, thick walled (1 µm), mostly solid, branched, septations not observed. 

Pileipellis composed of hyphae that are slightly interwoven at the base to form a 

trichodermium, agglutinated at tip, with brown coloured deposits, hyphae 2-4 µm 

wide, hyaline, slightly thick to thick walled, with obtuse ends.  

Specimen examined: India. Kerala State: Kozhikode district, Chelavoor, Thurayil 

Kavu, on dead wood (unidentified), 03 September 2018, Vinjusha N., ZGCVN707. 

Comments: Noefomitella rhodophaea shows high similarity with Neofomitella 

fumosipora, however produces slightly wider (2.5–3 μm) basidiospores than N. 
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fumosipora (1.7–2 μm) (according to description of Li et al. 2014). Neofomitella 

fumosipora produces smaller basidiocarps (usually not exceeding 10 cm long), than 

rhodophaea (Ji et al. 2019). The similar species N. guangxiensis is separated from 

the present specimen by having cylindrical basidiospores and larger pores (Ji et al. 

2019). 

Neofomitella rhodophaea has tropical to subtropical distribution (Núñez & 

Ryvarden 2001). Records on the species from Kerala were made by Sankaran & 

Florence (1995), Florence & Yesodharan (1997, 2000), Leelavathy & Ganesh 

(2000), Mohanan (2011), and Adarsh et al. (2018).  

Leiotrametes Welti & Courtec. 

Basidiomata annual to perennial, often coriaceous pseuodostipitate, 

sometimes with discoid base, pileate. Pileus mostly semicircular, concentrically 

zonate, glabrous, cream to brownish.  Hymenophore poroid to labyrinthine, surface 

cream to light brown. Context buff coloured. Hyphal system trimitic, generative 

hyphae hyaline, thin walled, with clamp connections. Skeletal hyphae hyaline to 

pale yellow coloured, with a brown resinous material in the lumen at the pileipellis. 

Cystidia absent. Basidiospores cylindrical, hyaline, smooth, thin walled 

basidiospores, inamyloid in Melzer’s reagent. Species cause white rot on wood. 

Leiotrametes menziesii (Berk.) Welti & Courtec., in Welti, Moreau, Favel, 

Courtecuisse, Haon, Navarro, Taussac & Lesage-Meessen, Fungal Diversity 55 (1): 

60 (2012) 

Basionym: Polyporus menziesii Berk., Ann. Mag. nat. Hist., Ser. 1 10: 378 (1843) 

Synonyms: 

Polyporus blumei Lév., Annls Sci. Nat., Bot., sér. 3 2: 185 (1844) 

Polyporus murinus Lév., Annls Sci. Nat., Bot., sér. 3 2: 185 (1844) 

Polyporus dilatatus Lév., Annls Sci. Nat., Bot., sér. 3 2: 184 (1844) 

Polyporus gaudichaudii Lév., Annls Sci. Nat., Bot., sér. 3 2: 185 (1844) 

Polystictus gaudichaudii (Lév.) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 77 (1851) 

Polystictus menziesii (Berk.) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 74 (1851) 

Polystictus blumei (Lév.) Cooke, Grevillea 14 (no. 71): 79 (1886) 

Polystictus murinus Cooke, Grevillea 14 (no. 71): 79 (1886) 

Trametes grisea Pat., J. Bot., Paris 11: 341 (1897) 

Microporus menziesii (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 

Microporus blumei (Lév.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 495 (1898) 

Microporus gaudichaudii (Lév.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 
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Spongipellis luzonensis Murrill, Bull. Torrey bot. Club 34: 473 (1907) 

Polyporus luzonensis (Murrill) Sacc. & Trotter, Bull. Torrey bot. Club 34: 476 (1907) 

Coriolus blumei (Lév.) G. Cunn., Proc. Linn. Soc. N.S.W. 75 (3-4): 219 (1950) 

Trametes blumei (Lév.) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 164: 161 (1965) 

Trametes menziesii (Berk.) Ryvarden [as 'menzeisii'], Norw. Jl Bot. 19 (3-4): 236 (1972) 

Coriolopsis luzonensis (Murrill) J.R. Sharma, Bull. bot. Surv. India 31 (1-4): 96 (1992) 

   Fɪɢᴜʀᴇ 80 

Basidiomata annual, medium to large sized, coriaceous when fresh, light in 

weight, becoming harder and woody on drying, centrally to laterally stipitate. Pileus 

40‒100 mm wide, 2‒30 mm thick, imbricate to laterally fused, either flabelliform or 

semicircular to circular, applanate to narrowly infundibuliform, concentrically 

zonate, glabrous to pubescent, radially wrinkled in some fruit bodies, dull white with 

alternating greyish black wider zones, margin white, entire to lobed, white mycelial 

pads present towards the attachment part, easily detachable by hand, near the stipe. 

Hymenophore poroid. Pores 2‒3 per mm, angular to irregular, absent at the margin, 

creamish white, turning pale brown on bruising, pore tubes 1mm long and less. 

Context 1 mm thick, cream, homogenous. Stipe 80‒250 mm long, lateral to 

centrally attached, cylindrical, base discoid, pubescent, white. Odour not 

distinctive. Spore print not observed.  

Basidiospores 5‒7 (8) × 2‒3 µm, Q=2–4, Qm=2.71, cylindric to 

subcylindric, hyaline, smooth, thin walled, with guttulate contents, inamyloid in 

Melzer’s reagent. Basidia not observed. Cystidia absent. Hymenial trama 

interwoven and trimitic. Generative hyphae 2‒3 µm wide, hyaline, smooth, thin 

walled, branched, with clamp connections. Skeletal hyphae dominant, 2‒7 µm wide, 

hyaline, thick walled (1 µm), unbranched, septations not observed. Skeleto ligative 

hyphae 2‒4 µm wide, hyaline, thick walled (1 µm), highly branched, arboriform, 

septations not observed. Pileal trama interwoven. Generative hyphae sparsely 

observed, 2‒3 µm wide, hyaline, smooth, thin walled, branched, with clamp 

connections. Skeletal hyphae 2‒8 µm wide, hyaline, thick walled (1 µm), 

unbranched, septations not observed. Skeleto ligative hyphae 2‒4 µm wide, hyaline, 

thick walled (1 µm), highly branched, arboriform, septations not observed. 

Pileipellis basically a cutis with short, erect to projecting hyphal elements with 

obtuse tips, hyphae 2‒5 µm wide, hyaline, lumen with agglutinated brown resinous 
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materials, thick walled. Stipe trama interwoven. Generative hyphae rare, 2‒3 µm 

wide, hyaline, smooth, thin walled, branched, with clamp connections. Skeletal 

hyphae 2‒7 µm wide, hyaline, thick walled (1 µm), unbranched, septations not 

observed. Skeleto ligative hyphae 2‒4 µm wide, hyaline, thick walled (1 µm), highly 

branched, arboriform, septations not observed. Stipitipellis a cutis similar as 

pileipellis, made of hyphae that are 2‒5 µm wide, hyaline, almost thick walled. 

Specimens observed: India. Kerala State, Kozhikode district, Pokkunnu, on dead 

log (unidentified), 02 February 2015, Vinjusha N., ZGCVN28; Eranjipalam, near 

Sarovarm Biopark, on dead wood of Cocos nucifera, 20 July 2015, Vinjusha N., 

ZGCVN66; Kakkayam, on dead wood (un identified) Vinjusha N., ZGCVN146, 

Peruvannamuzhy forest, on fallen tree trunk of Sweitenia mahagoni, 11 August 

2016, Vinjusha N., ZGCVN409, ZGCVN425; on dead log (unidentified), 24 June 

2017, Vinjusha N., ZGCVN519; Meenchanda, on dead wood (unidentified), 12 July 

2017, Vinjusha N., ZGCVN570; Palakkad district, Aryambavu, on live Mangifera 

indica, 18 August 2015, Abhijith S., ZGCVN129. 

Comments:  Present collection is similar to Ranadivia modesta (Kunze ex Fr.) 

Zmitr. in many morphological characters. According to Ryvarden & Johansen 

(1980), R. modesta (Trametes modesta (Kunze ex Fr.) Ryvarden) produces pinkish 

buff context that turns cherry red in KOH. However, present collection has cream 

context and shows no reaction in KOH.  

Leiorametes menziesii has paleotropoical distribution, extending to south 

Australia (Núñez & Ryvarden 2001). From Kerala, Leiorametes menziesii has been 

recorded by Adarsh et al. (2018).  

Trametes Fr.  

Basidiomata annual to biennial, solitary or in clusters, hard and woody, 

effused reflex to pileate. Pileus sessile, dimidiate, semicircular to flabelliform, 

concentrically zonate, with or without sulcations, hispid, hirsute, tomenose to 

glabrous, creamish white, tan, ochraceous to yellowish brown, margin even. 

Hymenophore poroid, pores round to angular, pore surface white, cream to 
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yellowish brown. Context white to cream, homogenous. Hyphal system trimitic, 

with hyaline, thin walled, generative hyphae having clamp connections, hyaline, 

thick walled, skeletal hyphae, and hyaline, thick walled skeleto ligative hyphae. 

Cystidia absent. Basidiospores ellipsoid to allantoid, smooth, thin walled, inamyloid 

in Melzer’s reagent. Trametes causes white rot on wood. 

Trametes apiaria (Pers.) Zmitr., Wasser & Ezhov, in Zmitrovich, Ezhov & Wasser, 

International Journal of Medicinal Mushrooms (Redding) 14 (3): 317 (2012) 

Basionym: Polyporus apiarius Pers., in Gaudichaud-Beaupré in Freycinet, Voy. Uranie., Bot. (Paris) 

4: 169 (1827) 

Synonyms: 

Hexagonia apiaria (Pers.) Fr., Epicr. syst. mycol. (Upsaliae): 497 (1838) 

Hexagonia koenigii Berk., Ann. Mag. nat. Hist., Ser. 1 10: 379 (1843) 

Scenidium apiarium (Pers.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 516 (1898) 

Hexagonia henschallii Lloyd, Mycol. Writ. 3: 11 (1910) 

Hexagonia apiaria var. wightii Klotzsch, Hedwigia 33: 72 (1913) 

   Fɪɢᴜʀᴇ 81 

Basidiomata annual, small to medium sized, solitary, hard, corky, light in weight, 

pileate. Pileus 100‒180 mm long, 5‒6 mm thick, sessile, some dimidiate, 

semicircular to flabelliform, applanate, radially ridged in some collections, 

concentrically zonate, sulcate, densely covered with long, simple to dichotomously 

branched hairs, hairs lesser along sulcations, dark cinnamon to black, margin even, 

acute. Hymenophore poroid. Pores large, single pore 2‒5 mm wide (2‒4 per cm), 

regular, hexagonal, brown, pore tubes up to 5 mm long, absent at the margin, 

concolourous with pore surface. Context 1 mm thick, brown, homogenous, black in 

KOH. Odour not distinctive. Spore print not observed.  

Basidiospores 8‒11 × 3‒4 µm, Q=2.6–5.5, Qm=3.75, cylindrical, hyaline, 

smooth, thin-walled, with guttulate contents, inamyloid in Melzer’s reagent. Basidia 

not observed. Cystidia absent. Hyphal pegs present, conical, 25‒68 µm wide, 

yellowish brown. Hymenial trama interwoven and trimitic. Generative hyphae very 

sparsely observed, 2‒3 µm wide, hyaline, smooth, thin walled, branched, with clamp 

connections. Skeletal hyphae dominating, 2‒6 µm, light brown, thick walled (1 µm), 

unbranched, weakly septate. Skeleto ligative hyphae 1‒3 µm, yellow to pale brown, 

thick walled (up to 1 µm), mostly solid, branched. Pileal trama interwoven. 
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Generative hyphae rarely observed, 2‒3 µm wide, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeletal hyphae dominating, 2‒7 µm wide, pale 

brown, thick walled (1 µm), unbranched, weakly septate. Skeleto ligative hyphae not 

frequent, 1‒3 µm, yellow to pale brown, thick walled (up to 1 µm), lumen mostly 

absent. Pileipellis composed of long and thick trichodermal patches made of almost 

thick walled hyphae, 2‒5 µm wide, light brown, with round ends.  

Specimens examined: India. Kerala State: Kozhikode, Kakkayam, on dead wood 

(unidentified), 29 August 2015, Vinjusha N, ZGCVN151; Thrissur, Peechi, on dead 

log (unidentified), 12 December 2017, Chandini V. K., ZGCVN751.  

Comments: T. apiaria is closely related to Trametes hirta (P. Beauv.) Fr., and is 

separated from the latter by smaller pores (3‒7 per mm), and presence of cystidioid 

hyphae (Ryvarden & Johansen 1980). As per the taxonomic description of Ryvarden 

& Johansen (1980), basidiospore size of T. apiaria is 11‒15 × 4.5‒6 µm. Parmasto 

(1983a) describes spores of the species as (12.8) ‒13‒15.5‒ (15.8) × (5.8) ‒6‒7.5‒ 

(8) µm. According to Parmasto (1983), basidiospores of this species were not 

observed in many earlier studies such as that of Teng (1963), Cunningham (1965), 

and Ito (1955). Fidalgo (1968) had observed spores attached with basidia from one 

collection from Ceylon, and in some other collections, spores were obtained in 

between hairs of pileus. Basidiospores were not observed in the previous Kerala 

collection of this species (Mohanan 2011, reported as Hexagonia apiaria (Pers.) 

Fr.). In our collection, few basidiospores were obtained from in between hairs of 

pileus. However, the size of spores are much smaller (8‒11 × 2‒3 µm) than that in 

the available descriptions. It is supposed that the basidiospores of present Kerala 

collection may be immature. Most other characters place the species as Trametes 

apiaria. Trametes apiaria is known as an Asian species (Ryvarden & Johansen 

1980). 

Trametes gibbosa (Pers.) Fr., Epicr. syst. mycol. (Upsaliae): 492 (1838) 

Basionym: Merulius gibbosus Pers., Ann. Bot. (Usteri) 15: 21 (1795) 

Synonyms: 

Boletus sinuosus Sowerby, Col. fig. Engl. Fung. Mushr. (London) 2 (no. 16): tab. 194 (1799) 

Daedalea gibbosa (Pers.) Pers., Syn. meth. fung. (Göttingen) 2: 501 (1801) 
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Trametes crenulata Berk., Hooker's J. Bot. Kew Gard. Misc. 6: 164 (1854) 

Trametes kalchbrenneri Fr., Mathem. Természettud. Közlem. 5: 264 (1867) 

Polyporus gibbosus (Pers.) P. Kumm., Führ. Pilzk. (Zerbst): 59 (1871) 

Polystictus kalchbrenneri (Fr.) Cooke, Grevillea 14 (no. 71): 77 (1886)  

Bulliardia virescens Lázaro Ibiza, Revta R. Acad. Cienc. exact. fis. nat. Madr. 14 (12): 843 (1916) 

Trametes nigrescens Lázaro Ibiza, Revta R. Acad. Cienc. exact. fis. nat. Madr. 14 (8): 523 (1916) 

Daedalea virescens (Lázaro Ibiza) Sacc. & Trotter, Syll. fung. (Abellini) 23: 449 (1925) 

Trametes gibbosa f. amurensis Pilát, Bull. trimest. Soc. mycol. Fr. 49 (3-4): 263 (1934) 

Lenzites gibbosus (Pers.) Hemmi, Ann. phytopath. Soc. Japan 9: 12 (1939) 

Trametes gibbosa f. tenuis Pilát, Atlas Champ. l'Europe, III, Polyporaceae (Praha) 1: 290 (1940) 

Pseudotrametes gibbosa (Pers.) Bondartsev & Singer, in Singer, Mycologia 36 (1): 68 (1944) 

 

   Fɪɢᴜʀᴇ 82 

Basidiomata annual, medium to large sized, coriaceous when fresh, light in 

weight, becoming harder and woody on drying, sessile or laterally stipitate. Pileus 

35‒100 mm long, 20‒40 mm thick, solitary or imbricate to laterally fused, either 

flabelliform or semicircular, applanate, concentrically zonate, not sulcate, glabrous, 

radially wrinkled in some fruit bodies, dull white to pale ochre, or with light greyish 

zones, sometime with greenish shades due to presence of algae, margin white to 

light yellow, entire to weakly lobed, thin. Hymenophore poroid. Pores 1‒3 per mm, 

angular, radially elongated, less elongated near the margin, creamish white, turning 

pale brown on bruising, pore tubes up to 1.5 mm long, concolourous with pore 

surface. Context 1 mm thick, cream, homogenous. Stipe up to 10 mm long and 4 

mm wide, cylindrical, expanded at the base, glabrous, white. Odour not distinctive. 

Spore print not observed.  

Basidiospores 4‒5 × 1.5‒2 µm, Q=2.2–3.3, Qm=2.7, cylindrical, some 

spores slightly bent, hyaline, smooth, thin walled, inamyloid in Melzer’s reagent. 

Basidia 10‒15 × 4‒6 µm, narrowly clavate to clavate, 4 sterigmate. Cystidia absent. 

Hymenial trama interwoven and trimitic. Generative hyphae 2‒3 µm wide, hyaline, 

smooth, thin walled, branched, with clamp connections. Skeletal hyphae 3‒7 µm 

wide, hyaline, thick walled (1 µm), unbranched, septations not observed. Skeleto 

ligative hyphae 2‒3 µm wide, hyaline, thick walled (1 µm), highly branched, 

septations not observed. Pileal trama interwoven. Generative hyphae 2‒4 µm wide, 

hyaline, smooth, thin walled, branched, with clamp connections. Skeletal hyphae 

3‒8 µm wide, hyaline, thick walled (1 µm), unbranched, septations not observed. 

Skeleto ligative hyphae 2‒3 µm wide, hyaline, thick walled (1 µm), highly 
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branched, arboriform, septations not observed. Pileipellis an irregular cutis made of 

slightly agglutinated hyphae that are 2‒7 µm wide, hyaline, slightly thick to thick 

walled. Stipe trama interwoven. Generative hyphae 2‒4 µm wide, hyaline, smooth, 

thin walled, branched, with clamp connections. Skeletal hyphae 2‒7 µm wide, 

hyaline, thick walled (1 µm), unbranched, septations not observed. Skeleto ligative 

hyphae 2‒3 µm wide, hyaline, thick walled (1 µm), highly branched, arboriform, 

septations not observed. Stipitipellis an agglutinated, irregular cutis similar as 

pileipellis, hyphae 2‒6 µm wide, hyaline, slightly thick to thick walled. 

Specimens examined: India. Kerala State: Kozhikode district, Chelannur, 

Kalarimala, on dead wood stump (unidentified), 06 September 2015, Vinjusha N, 

ZGCVN173, ZGCVN174, ZGCVN182; Kakkodi, Green world road, on rotten 

stump of Cocos nucifera, 15 September 2015, Vinjusha N., ZGCVN186. 

Comments: Present collection resembles Leiotrametes menziesii in having similar 

basidiocarps with radially elongated pores. However, the latter possesses larger 

basidiospores (5‒7 µm long) (Núñez & Ryvarden 2001). Present specimen also 

shows similarity with Trametes glabrata (Lloyd) Ryvarden, but the latter has more 

allantoid basidiospores (1‒1.5 µm wide). 

 Trametes gibbosa has widespread distribution in Africa, Asia and Europe, 

but not known from North America (Ryvarden & Johansen 1980). So far, this 

species has not been reported from Kerala.  

Trametes vernicipes (Berk.) Zmitr., Wasser & Ezhov, in Zmitrovich, Ezhov & 

Wasser, International Journal of Medicinal Mushrooms (Redding) 14 (3): 312 

(2012) 

Basionym: Polyporus vernicipes Berk., J. Linn. Soc., Bot. 16 (no. 89): 50 (1878) 

Synonyms: 

Polystictus vernicipes (Berk.) Cooke, Grevillea 14 (no. 71): 78 (1886) 

Polystictus makuensis Cooke, Grevillea 16 (no. 78): [25] (1887) 

Microporus makuensis (Cooke) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 

Microporus vernicipes (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Coriolus vernicipes (Berk.) Murrill, Bull. Torrey bot. Club 34: 468 (1907) 

Coriolus langbianensis Har. & Pat., Bull. Mus. natn. Hist. nat., Paris 20: 152 (1914) 

Leucoporus vernicipes (Berk.) Pat., Philipp. J. Sci., C, Bot. 10 (2): 90 (1915) 

   Fɪɢᴜʀᴇ 83 
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 Basidiomata annual, small to medium sized, 33‒107 mm tall, coriaceous 

when young, hard when mature, light in weight, laterally stipitate. Pileus 23‒95 mm 

long, 2‒3 mm thick, flabelliform to semicircular, applanate, concentrically zonate, 

glabrous, dull to semi glossy, dark ochre to brown, irregular white mycelial pads 

near the attachment portion, white narrow zone along margin when fresh, which turn 

cream on bruising, margin even, thin. Hymenophore poroid. Pores 7‒8 per mm, 

round to ovoid, absent near margin, creamish white, pore tube 1mm long, 

concolorous with pore surface. Context 1‒1.5 mm thick at attachment region, white, 

slightly brownish towards upper region, no colour change on bruising. Stipe 10‒12 

mm long, 3‒7 mm wide, woody, laterally attached, cylindrical, mostly glabrous, 

with scattered pubescent hairs, cream to brown, base flattened to circular disc, inner 

tissue solid, white.  Odour not distinctive. Spore print not observed.   

Basidiospores 5–6 × 2‒2.5 µm, Q=2.5–3, Qm=2.69, cylindrical to 

subcylindical, hyaline, guttulate, thin walled, smooth, inamyloid in Melzer’s 

reagent. Basidia 9–12 × 5–6 µm, clavate, 4 sterigmate. Cystidia absent. Hymenial 

trama interwoven and trimitic. Generative hyphae 2–3 µm wide, hyaline, smooth, 

thin walled, branched, with clamp connections. Skeletal hyphae 2–7 µm wide, 

hyaline, thick walled (1–2 µm), weakly branched, septations not observed. Skeleto 

ligative hyphae 2‒4 µm wide, hyaline, thick walled (1 µm), highly branched, but not 

of Bovista type, septations absent. Pileal trama interwoven. Generative hyphae 2–3 

µm wide, hyaline, smooth, thin walled, branched, with clamp connections. Skeletal 

hyphae 2‒8 µm wide, hyaline to pale yellow, thick walled (up to 1–2 µm), rarely 

branched, septations not observed. Skeleto ligative hyphae 2‒4 µm wide, hyaline, 

thick walled (1 µm), highly branched, septations absent. Pileipellis a cutis made of 

hyaline to yellowish brown, thick walled hyphae, which are slightly agglutinated, 

2‒5 µm wide, hyaline to pale yellow, thick walled. Stipe trama interwoven. 

Generative hyphae 2–3 µm wide, hyaline, smooth, thin walled, branched, with 

clamp connections. Skeletal hyphae 2–7 µm wide, hyaline, thick walled (1–2 µm), 

weakly branched, septations not observed. Skeleto ligative hyphae 2–4 µm wide, 

hyaline, thick walled (1 µm), highly branched, septations absent. Stipitipellis 

slightly interwoven at the base and forming ascending, erect, clavate to cylindrical 
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hyphae, 2–8 µm wide, hyaline to pale brown, thick walled (1 µm), which are 

projecting up to 16 µm long from the cutis layer.  

Specimens examined: India. Kerala State: Kozhikode district, Thusharagiri, on 

dead branch (unidentified), 14 November 2017, Vinjusha N., ZGCVN660; Kannur 

district, Aralam, on dead log (unidentified), 09 January 2016, Vijisha P., 

ZGCVN291.  

Comments: This species was treated under genus Microporus (as M. vernicipes 

(Berk.) Kuntze) until recently (Zmitrovich et al. 2012). According to (Zmitrovich et 

al. 2012), the closest relative of T. vernicipes is M. affinis. However, Microporus 

affinis differs from Trametes vernicipes in having smaller basidiospores (3‒4 × 

1.5‒2 µm; Núñez & Ryvarden 2001).  

Trametes vernicipes has paleotropical distribution (Núñez & Ryvarden 

2001). From, Kerala, this species has been reported by Mohanan (2011). 

Trametes ochracea (Pers.) Justo, in Justo & Hibbett, Taxon 60 (6): 1580 (2011) 

Basionym: Boletus ochraceus Pers., Ann. Bot. (Usteri) 11: 29 (1794) 

Synonyms: 

Boletus zonatus Nees, Syst. Pilze (Würzburg): 221 (1816) 

Polyporus zonatus (Nees) Fr., Syst. mycol. (Lundae) 1: 368 (1821) 

Polyporus versicolor var. ochraceus (Pers.) Pers., Mycol. eur. (Erlanga) 2: 72 (1825) 

Polyporus ochraceus (Pers.) Sommerf., Suppl. Fl. lapp. (Oslo): 276 (1826) 

Polystictus zonatus (Nees) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1(1): 86 (1851) 

Hansenia zonata (Nees) P. Karst., Meddn Soc. Fauna Flora fenn. 5: 40 (1879) 

Bjerkandera zonata (Nees) P. Karst., Acta Soc. Fauna Flora fenn. 2(no. 1): 30 (1881) 

Coriolus zonatus (Nees) Quél., Enchir. fung. (Paris): 175 (1886) 

Microporus multicolor (Schaeff.) Kuntze, Revis. gen. pl. (Leipzig) 3(3): 495 (1898) 

Coriolus concentricus Murrill, N. Amer. Fl. (New York) 9(1): 23 (1907) 

Polystictus concentricus (Murrill) Sacc. & Trotter, Syll. fung. (Abellini) 21: 313 (1912) 

Polyporus lloydii (Murrill) Overh., Annual Report of the Missouri Botanical Garden, St. Louis 1: 95 

(1914) 

Bulliardia rufescens Lázaro Ibiza, Revta R. Acad. Cienc. exact. fis. nat. Madr. 14 (12): 844 (1916) 

Polystictus ochraceus (Pers.) Lloyd, Mycol. Writ. 5: 651 (1917) 

Polyporus aculeatus Velen., České Houby 4-5: 646 (1922) 

Daedalea rufescens (Lázaro Ibiza) Sacc. & Trotter, Syll. fung. (Abellini) 23: 450 (1925) 

Agaricus multicolor (Schaeff.) E.H.L. Krause, Basidiomycetum Rostochiensium, Suppl. 4: 142 

(1932) 

Coriolus hirsutus var. ochraceus (Pers.) Maire, Act. Inst. bot. Univ. Athèn. 1: 78 (1940) 

Trametes multicolor (Schaeff.) Jülich, Persoonia 11(4): 427 (1982) 

Coriolus ochraceus (Pers.) Prance, (1984) 

   Fɪɢᴜʀᴇ 84 
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Basidiomata annual, medium sized, hard and woody, light in weight, 

pileate. Pileus 21‒45 mm wide, up to 5 mm thick, sessile, broadly attached, 

semicircular, applanate, concentrically zonate, tomentose, tomentum thick and 

raised along the concentric zonations, with a velvety appearance, light golden 

yellow, slightly shiny, brown in KOH, margin even, round. Hymenophore poroid. 

Pores 2‒3 per mm, angular, regular, absent at the margin, pale yellow to yellowish 

brown, pore tubes 2‒5 mm long, concolourous with pore surface. Context up to 2 

mm thick, yellowish, almost homogenous, paler towards upper part. Odour not 

distinctive. Spore print not observed.  

Basidiospores 4‒7 × 2‒3 µm, Q=2–2.7, Qm=2.31, cylindrical to 

subcylindrical, hyaline, smooth, thinwalled, with guttulate contents, inamyloid in 

Melzer’s reagent. Basidia 14‒16 × 5‒6 µm, clavate, 4 sterigmate. Cystidia absent. 

Hymenial trama interwoven and trimitic. Generative hyphae 2‒3 µm wide, hyaline, 

smooth, thin walled, branched, with clamp connections. Skeletal hyphae dominant, 

3‒6 µm wide, hyaline to pale yellow, thick walled (1 µm), unbranched, septations 

not observed. Skeleto ligative hyphae 1‒3 µm wide, hyaline to pale yellow, thick 

walled (1 µm), branched with short arboriform like branches, septations not 

observed, lumen mostly absent. Pileal trama interwoven. Generative hyphae 2‒3 

µm wide, hyaline, smooth, thin walled, branched, with clamp connections. Skeletal 

hyphae 3‒6 µm wide, hyaline to pale yellow, thick walled (1 µm), unbranched, 

septations not observed. Skeleto ligative hyphae 1‒3 µm wide, hyaline to pale 

yellow, thick walled (1 µm), highly branched, arboriform, branches short, septations 

not observed. Pileipellis made of long erect trichodermal patches; more than 100 µm 

long, made of hyphae, that are up to 5 µm wide, hyaline to pale brown, thick walled, 

with obtuse ends.  

Specimen examined: India. Kerala State: Malappuram district, Nilambur, KFRI 

campus, on Sweteinia mahagoni, 17 November 2016, Vinjusha N, ZGCVN471. 

Comments: Morphology of the present collection agrees with the published 

taxonomic description of Trametes ochracea by Núñez & Ryvarden (2001), except a 

slight variation in the colour of contextual region. According to the description of 



 416 

Núñez & Ryvarden (2001), T. ochracea possesses cream coloured context. 

However, context of present collection was distinctly yellowish. The previous 

collection of this species from Kerala by Adarsh et al. (2019) also possessed a 

yellowish tinted context. Present collection resembles specimens of Trametes 

hirsuta (Wulfen) Lloyd in having yellowish ochraceous basidiocarps. According to 

Ryvarden & Johansen (1980), basidiocarps of fresh specimens of T. hirsuta possess 

greyish tometum, greyish pore surface and white context, and are not with yellowish 

shades. Moreover, T. hirsuta produces longer basidiospores (6‒9 µm) (Núñez & 

Ryvarden 2001). The present collection also shows similarities with T. polyzona. 

However, the latter has oblong to subellipsoid basidiospores, that are larger in size 

((4.5) 5 ‒ 8.5 × (2) 2.5‒3.5 µm) (according to description of Corner 1989). 

Trametes ochracea has circumpolar distribution (Núñez & Ryvarden 2001). 

The species has been reported from Kerala by Adarsh et al. (2019).  

Trametes flavida (Lév.) Zmitr., Wasser & Ezhov, in Zmitrovich, Ezhov & Wasser, 

International Journal of Medicinal Mushrooms (Redding) 14 (3): 310 (2012) 

Basionym: Daedalea flavida Lév., Annls Sci. Nat., Bot., sér. 3 2: 198 (1844) 

Synonyms: 

Striglia flavida (Lév.) Kuntze, Revis. gen. pl. (Leipzig) 2: 871 (1891) 

Daedaleopsis flavida (Lév.) A. Roy & A. Mitra, Can. J. Bot. 61 (12): 2979 (1984) 

Leiotrametes flavida (Lév.) S. Falah, N.M. Sari & A. Hidayat, Biodiversitas 19 (2): 634 (2018) 

   Fɪɢᴜʀᴇ 85 

Basidiomata annual, medium to large sized, hard and woody, light in 

weight, pileate. Pileus 95‒235 mm long, 10‒20 mm thick, laterally attached with a 

distinct region of attachment, semicircular, applanate, concentrically zonate, weakly 

sulcate, glabrous, with many irregular foldings in large fruit bodies, cream to light 

brown, pale yellow along margin in some collections, concentric zonations dark 

brown to brownisk black, margin even, round. Hymenophore daeadaleoid to 

lamellate, up to 1 cm long, yellowish brown. Context up to 2 mm thick, yellowish 

cream, homogenous. Odour not distinctive. Spore print not observed.  

Basidiospores 5‒6 × 2‒3 µm, Q=2–2.5 µm, Qm=2.2, cylindrical to 

subcylindrical, hyaline, smooth, thin walled, inamyloid in Melzer’s reagent. Basidia 
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not observed. Hymenial trama interwoven and trimitic. Generative hyphae 2‒3 µm 

wide, hyaline, smooth, thin to slightly thick walled (up to1 µm), branched, with 

clamp connections. Skeletal hyphae dominant, 3‒6 µm wide, subhyaline to brown, 

thick walled (1‒3 µm), unbranched, septations not observed. Skeleto ligative hyphae 

2‒6 µm wide, hyaline, with short and stout branches, long and tapering hyphae 

rarely observed, lumen absent. Pileal trama interwoven. Generative hyphae 2‒3 µm 

wide, hyaline, smooth, mostly thin walled, some slightly thick walled (up to 1 µm), 

branched, with clamp connections. Skeletal hyphae 2‒5 µm wide, subhyaline to 

brown, thick walled (up to 2 µm), unbranched, septations not observed. Skeleto 

ligative hyphae 2‒4 µm wide, hyaline, thick walled, solid, highly branched, 

branches short, not long and tapering. Pileipellis an irregular cutis with scattered 

short and erect hyphal elements that are 2‒4 µm wide, pale yellowish brown and 

thick walled.  

Specimen examined: India. Kerala State: Kozhikode district, Thusharagiri, on 

fallen tree log (unidentified), 14 November 2017, Vinjusha N, ZGCVN654. 

Comments: The present specimen highly resembles Cellulariella acuta in having 

similar form of basidiomata and also similar basidiospores. However, Cellulariella 

acuta is characterized by the presence of sword like hyphae (sometimes interpreted 

as pseudocystidia, Ryvarden & Johansen 1980), projecting from the hymenium, 

where as this collection lacks the sword like branches in the hymenium. 

Morphologically, present specimen also resembles Trametes suaveolens (L.) Fr., 

however, the latter has poroid hymenium and larger basidiospores (8‒12 × 4‒4.5 

µm, Ryvarden & Gilbertson 1994). 

Trametes flavida has been documented from India as Daedaleopsis flavida 

(Lév.) Roy & Mitra (Roy & Mitra 1983). From Kerala, this species has been 

recorded (as Daedalea flavida Lév.) by Mohanan (2011).  
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Trametes varians Van der Byl, S. Afr. J. Sci. 18: 281 (1922) 

        Fɪɢᴜʀᴇ 86 

Basidiomata annual, small to medium sized, found in clusters, hard and 

woody, light in weight, pileate. Pileus up to 62 mm long, 6 mm thick, sessile to 

dimidiate, semicircular, applanate, concentric zonations absent, some with radial 

foldings, glabrous, creamish white, brownish near attachment part in young fruit 

bodies, whole surface more brown on bruising, margin even, obtuse. Hymenophore 

poroid. Pores 3‒4 per mm, angular, cream, turning pale brown on bruising, pore 

tubes 2‒3 mm long, cream. Context 1‒3 mm thick, creamish white, homogenous. 

Odour not distinctive. Spore print not observed.  

Basidiospores 4.5‒5.5 × 2.5‒3 µm, Q=1.6–2, Qm=1.83, ellipsoid, hyaline, 

smooth, thin walled, inamyloid in Melzer’s reagent. Basidia not observed. Cystidia 

absent. Hymenial trama interwoven. Generative hyphae 2‒3 µm wide, hyaline, 

smooth, thin walled, branched, with clamp connections. Skeletal hyphae 

predominant, 3‒5 µm wide, hyaline, unbranched, sometimes with very short 

branches at extremities, thick walled (1 µm), septations not observed. Skeleto 

ligative hyphae 1‒3 µm wide, hyaline, thick walled (1 µm), mostly solid, highly 

branched, septations not observed. Pileal trama interwoven. Generative hyphae 2‒3 

µm wide, hyaline, smooth, thin walled, branched, with clamp connections. Skeletal 

hyphae 3‒6 µm wide, hyaline, unbranched, sometimes with very short branches at 

extremities, thick walled (1 µm), septations not observed. Skeleto ligative hyphae 

1‒3 µm wide, hyaline, thick walled (1 µm), mostly solid, highly branched, 

septations not observed. Pileipellis composed of narrowly clavate to cylindrical 

hyphal endings arising from trama, 2‒5 µm wide, hyaline, thick walled (1 µm), with 

obtuse tip.  

Specimen examined: India. Kerala State: Kozhikode district, Vatakara, Madapally 

College campus, on dead wood (unidentified), 01 August 2017, Vinjusha N, 

ZGCVN608. 

Comments: Present collection resembles T. glabrata (Lloyd) Ryvarden in having 

creamish white, glabrous pileus. However, the latter differs from the present 

collection by allantoid basidiospores (1‒1.5 µm wide) (according to the taxonomic 

description of Núñez & Ryvarden 2001). Trametes menziesii also produces glabrous 
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pileus as the present specimen, however, produces more large, compound and 

distinctly zonate basidiocarps (Ryvarden & Johansen 1980). 

Trametes varians has been documented from East Africa, Mozambique, 

South Africa and India (Leelavathy & Ganesh 2000). Leelavathy & Ganesh (2000) 

reported this species from Kerala.  

Trametes marianna (Pers.) Ryvarden, Persoonia 7(2): 309 (1973) 

Basionym: Polyporus mariannus Pers., in Gaudichaud-Beaupré in Freycinet, Voy. Uranie., Bot. 

(Paris) 4: 173 (1827) 

Synonyms: 

Polyporus paleaceus Fr., Epicr. syst. mycol. (Upsaliae): 471 (1838) 

Polyporus glabrescens Berk., Ann. nat. Hist., Mag. Zool. Bot. Geol. 3: 391 (1839) 

Polyporus moritzianus Lév., Annls Sci. Nat., Bot., sér. 3 5: 130 (1846) 

Trametes paleacea (Fr.) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 97 (1851) 

Trametes glabrescens (Berk.) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 96 (1851) 

Fomes glabrescens (Berk.) Cooke, Grevillea 14 (no. 69): 17 (1885) 

Trametes moritziana (Lév.) Sacc., Syll. fung. (Abellini) 6: 352 (1888) 

Leucoporus brachypus (Lév.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 82 (1900) 

Phellinus moritzianus (Lév.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 97 (1900) 

Coriolus brachypus (Lév.) Murrill, Bull. Torrey bot. Club 32 (12): 646 (1905) 

Coriolus curranii Murrill [as 'currani'], Bull. Torrey bot. Club 35: 395 (1908) 

Polystictus curranii (Murrill) Sacc. & Trotter [as 'currani'], Syll. fung. (Abellini) 21: 319 (1912) 

Trametes paleacea f. minor Bres., Annls mycol. 18 (1/3): 38 (1920) 

Poria subaurantiaca Rodway & Cleland, Pap. Proc. R. Soc. Tasm.: 79 (1930) 

Coriolus paleaceus (Fr.) G. Cunn., Proc. Linn. Soc. N.S.W. 75 (3-4): 234 (1950) 

Perenniporia subaurantiaca (Rodway & Cleland) P.K. Buchanan & Ryvarden, Aust. Syst. Bot. 6 (3): 

225 (1993) 

 

   Fɪɢᴜʀᴇ 87 

Basidiomata annual, small sized, solitary or in clusters, almost coriaceous 

when fresh, hard on drying, light in weight, pileate, often adjacent pilei get fused 

and form compound fruit bodies. Pileus 28‒75 mm long, 2‒9 mm thick, dimidiate or 

attached with a small substipe like base, semicircular to flabelliform, applanate, 

concentrically zonate, not sulcate, glabrous, with rough with minute tubercles, 

pinkish cream to ochraceous when fresh, pinkish shade disappearing with age, off 

white towards attachment region, white mycelia sheths often found near the base, 

margin thin, even. Hymenophore poroid. Pores 5‒8 per mm, round, regular, absent 

along margin, cream, pore tubes 1‒3 mm long, concolourous with pore surface. 

Context 1‒4 mm thick, cream, homogenous. Odour not distinctive. Spore print not 

observed.  
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Basidiospores 3.5‒6 × 2‒2.5 µm, Q=2–2.6, Qm= 2.15, subcylindrical, 

hyaline, smooth, thin walled, eguttulate, inamyloid in Melzer’s reagent. Basidia not 

observed. Hymenial trama interwoven. Generative hyphae 2‒4 µm wide, easily 

breaking, hyaline, smooth, thin walled, branched, with clamp connections. Skeletal 

hyphae 3‒6 µm, hyaline, smooth, thick walled (1µm), mostly solid, unbranched, 

septations not observed. Skeleto ligative hyphae 2‒4 µm wide, hyaline, smooth, 

thick walled (1µm), mostly solid, branched, septations not observed. Pileal trama 

interwoven. Generative hyphae 2‒4 µm wide, easily breaking, hyaline, smooth, thin 

walled, branched, with clamp connections. Skeletal hyphae 3‒7 µm, hyaline, 

smooth, thick walled (1µm), unbranched, septations not observed. Skeleto ligative 

hyphae 2‒4 µm wide, hyaline, smooth, thick walled (1µm), branched, septations not 

observed. Pileipellis almost a cutis, composed of hyphae that are 2‒4 µm wide, 

hyaline and thick walled. 

Specimens examined: India. Kerala State: Malappuram district, Nilambur, KFRI 

campus, on fallen tree trunk of Xylia Xylocarpa, 17 November 2016, Vinjusha N., 

ZGCVN469; Kakkayam, on dead wood (unidentified), 26 October 2018, Vinjusha 

N., ZGCVN740; Thrissur, Peechi, on Terminalia paniculata, 20 October 2017, 

Vinjusha N., ZGCVN642, ZGCVN643. 

Comments: Our collections show resemblances with young specimens of Trametes 

cingulata Berk. According to Ryvarden & Johansen (1980), pileus surface of T. 

cingulata becomes sooty black to black with age and their spores are broadly 

ellipsoid 5‒6.5 × 3.5‒4 µm. Another closely related species, Ranadivia modesta 

(Kunze ex Fr.) Zmitr. differs from the present collection by having more cylindrical 

basidiospores (1.5‒2 µm).  

 Trametes marianna has paleotropical distribution (Ryvarden & Johansen 

1980). From Kerala, this species was reported by Leelavathy & Ganesh (2000). 
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Trametes pubescens (Schumach.) Pilát, in Kavina & Pilát, Atlas Champ. l'Europe, 

III, Polyporaceae (Praha) 1: 268 (1939) 

Basionym: Boletus pubescens Schumach., Enum. pl. (Kjbenhavn) 2: 384 (1803) 

Synonyms: 

Polyporus pubescens (Schumach.) Fr., Observ. mycol. (Havniae) 1: 124 (1815) 

Polyporus sullivantii Mont., Annls Sci. Nat., Bot., sér. 2 18: 243 (1842) 

Bjerkandera pubescens (Schumach.) P. Karst., Bidr. Känn. Finl. Nat. Folk 37: 41 (1882) 

Polystictus sullivantii (Mont.) Cooke, Grevillea 14 (no. 71): 81 (1886) 

Polystictus pubescens (Schumach.) Gillot & Lucand, Cat. Champ. sup. Saône-et-Loire: 351 (1890) 

Microporus sullivantii (Mont.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Leptoporus pubescens (Schumach.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 84 (1900) 

Coriolus sullivantii (Mont.) Murrill, Bull. Torrey bot. Club 32 (12): 650 (1905) 

Coriolus pubescens f. amurensis Pilát, Bull. trimest. Soc. mycol. Fr. 48 (1): 13 (1932) 

Coriolus pubescens f. resupinatus Pilát, Bull. trimest. Soc. mycol. Fr. 51 (3-4): 364 (1936) 

Tyromyces pubescens (Schumach.) Imazeki, Bull. Tokyo Sci. Mus. 6: 84 (1943) 

Coriolus pubescens f. tenuis Bondartsev, Trut. Grib Evrop. Chasti SSSR Kavkaza [Bracket Fungi 

Europ. U.S.S.R. Caucasus] (Moscow-Leningrad): 484 (1953) 

Trametes pubescens var. anthopora Zmitr., Bukharova & Malysheva, Mikol. Fitopatol. 47 (6): 377 

(2013) 

 

   Fɪɢᴜʀᴇ 88 

Basidiomata annual, medium sized, solitary, hard and woody, light in 

weight, pileate. Pileus 32‒70 mm long, 3‒8 mm thick, sessile, laterally attached, 

semicircular, applanate, concentrically zonate, sulcate, tomentose, hairs lesser when 

mature, cream with shades of pale brown, turning more brown on handling, often 

greenish due to presence of algae, especially along the concentric zones, margin 

even, obtuse. Hymenophore poroid. Pores 3‒4 per mm, round to ovoid, absent near 

margin, surface creamish white, bruising to pale yellowish brown, pore tubes up to 7 

mm long, non stratified, concolorous with pore surface. Context 1 mm thick, white, 

soft, turning cream on handling. Odour indistinct. Spore print not observed.   

Basidiospores 5‒7 × 1.5‒2 µm, Q=1.2–3.3, Qm=2.5, subcylindrical, hyaline, 

smooth, thin walled, eguttulate, inamyloid in Melzer’s reagent. Basidia not 

observed. Hymenial trama interwoven and trimitic. Generative hyphae 2‒3 µm 

wide, hyaline, smooth, thin walled, branched, with clamp connections. Skeletal 

hyphae 3‒7 µm wide, hyaline to pale coloured, thick walled (up to 1.5 µm), 

unbranched, septations not observed. Skeleto ligative hyphae 2‒4 µm wide, hyaline, 

thick walled (up to 1 µm), highly branched, arboriform, septations not observed. 

Pileal trama interwoven. Generative hyphae very difficult to observe, 2‒3 µm wide, 
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hyaline, thin walled, branched, with clamp connections. Skeletal hyphae 3‒6 µm 

wide, hyaline to pale coloured, thick walled (up to 2 µm), unbranched, septations not 

observed. Skeleto ligative hyphae 2‒4 µm wide, hyaline, thick walled (up to 1µm), 

highly branched, septations not observed. Pileipellis interwoven at the base to form 

erect trichodermal patches that are up to 30 µm long, hyphae 2‒5 µm wide, hyaline 

to pale brown, almost thick walled.  

Specimens examined: India, Kerala, Ernakulam, Thalakkad, on fallen tree trunk 

(unidentified), 25 July 2015, Manjula K. M., ZGCVN90. 

Comments: The specimen highly resembles T. meyenii in morphology, however the 

latter differs by ovoid ellipsoid basidiospores (2‒4 µm) wide. According to 

Ryvarden & Johansen (1980), in the African collections of the species, pileus of 

aged fruit bodies possess a thin distinct adpressed layer consisting of agglutinated 

hyphae.  

Trametes pubescens is a cosmopolitan species (Ryvarden & Johansen 1980). 

From Kerala, this species has been reported by Mohanan (2011). 

Trametes meyenii (Klotzsch) Lloyd, Mycol. Writ. 5 (Letter 67): 14 (1918) 

Basionym: Polyporus meyenii Klotzsch, Nova Acta Phys.-Med. Acad. Caes. Leop.-Carol. Nat. Cur., 

Suppl. 1 19: 239 (1843) 

Synonyms: 

Daedalea dregeana Mont., Annls Sci. Nat., Bot., sér. 3 7: 171 (1847) 

Daedalea ochracea Kalchbr., in Thümen, Flora, Regensburg 61 (23): 354 (1878) 

Trametes obstinata Cooke, Grevillea 12 (no. 61): 17 (1883) 

Daedalea incompta Berk., Trans. Linn. Soc. London, Bot. 2 (3): 61 (1883) 

Polystictus meyenii (Klotzsch) Cooke, Grevillea 14 (no. 71): 83 (1886) 

Polystictus obstinatus (Cooke) Cooke, Grevillea 14 (no. 71): 83 (1886) 

Trametes cornea Pat., J. Bot., Paris 4: 16 (1890) 

Striglia ochracea (Kalchbr.) Kuntze, Revis. gen. pl. (Leipzig) 2: 871 (1891) 

Striglia dregeana (Mont.) Kuntze, Revis. gen. pl. (Leipzig) 2: 871 (1891) 

Striglia incompta (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 2: 871 (1891) 

Microporus obstinatus (Cooke) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 

Microporus meyenii (Klotzsch) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 

Daedalea papyracea Massee, Bull. Misc. Inf., Kew: 124 (1907) 

Polystictus meyenii var. obstinatus (Cooke) Bres., Hedwigia 53 (1-2): 67 (1912) 

Polystictus meyenii f. corneus (Pat.) Bres., Hedwigia 53 (1-2): 67 (1912) 

Daedalea hobbsii Van der Byl, S. Afr. J. Sci. 18: 287 (1924) 

Coriolus meyenii (Klotzsch) G. Cunn., Proc. Linn. Soc. N.S.W. 75 (3-4): 232 (1950) 

Trametes capensis Lloyd, Bothalia 5: 544 (1950) 

Coriolus meyenii (Klotzsch) Imazeki, Bull. Gov. Forest Exp. Stn Tokyo 57: 100 (1952) 
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Cerrena meyenii (Klotzsch) L. Hansen, Natural History of Rennell Island, British Solomon Lls 

(Copenhagen) 3: 129 (1960) 

Sclerodepsis meyenii (Klotzsch) Ryvarden, Norw. Jl Bot. 19: 236 (1972) 

   Fɪɢᴜʀᴇ 89 

Basidiomata medium sized, tough when fresh, becoming harder and woody 

on drying, pileate. Pileus 50‒160 mm long, 10‒20 mm thick, laterally attached, 

dimidiate, semicircular, applanate, surface tomentose towards the point of 

attachment, hairs sparser towards the margin, becoming less tomentose with age, 

concentrically sulcate, dull white to cream,hairs light green to dark green, alternating 

in concentric rings; green colour due to the presence of algal cells, margin whitish, 

bruising to darker shades of brown, thick, obtuse, slimy when fresh, even, 

irregularly wavy at some places, uplifted and incurved on drying. Hymenophore 

poroid. Pores 2‒3 per mm, angular to irregular, pore tubes 3‒10 mm long, visible to 

naked eye, absent at the margin, creamish white, turning pale brown on drying, pore 

margin concolorous. Context 2‒5 mm thick, tough, cream, turning darker on 

handling. Odour not distinctive. Spore print not observed.  

Basidiospores 4.5‒7 (9) × 2‒4 µm, Q=2–3.1, Qm=1.98 µm, ellipsoid to 

ovoid, hyaline, smooth, thin walled, with guttulate contents, inamyloid in Melzer’s 

reagent. Basidia 10‒20 × 4‒6 µm, clavate, 4 sterigmate. Cystidia not observed in 

any tissues of the fruit body. Hymenial trama highly interwoven and trimitic. 

Generative hyphae not observed, 2‒4 µm wide, hyaline, smooth, thin walled, 

branched, with sparse clamp connections. Skeletal hyphae predominant; 3‒5 µm 

wide, hyaline, thick walled (up to 2.5 µm), unbranched, septations not observed. 

Skeleto ligative hyphae 2‒4 µm wide, hyaline to pale yellow, thick walled (up to 2 

µm), highly branched, arboriform, septations not observed. Pileal trama loosely 

interwoven. Generative 2‒5µm wide, hyaline, smooth, thin walled, branched, with 

clamp connections. Skeletal hyphae 4‒6 µm wide, hyaline, thick walled (up to 2 

µm), unbranched, septations not observed. Skeleto ligative hyphae 2‒4 µm wide, 

hyaline, thick walled (up to 2 µm), many hyphae solid, highly branched, septations 

not observed. Pileipellis composed of hyphae that is interwoven at the base and 

aggregating to form erect trichodermial patches, 2‒6 µm wide, hyaline, thick walled, 

with obtuse ends.  
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Specimens examined: India. Kerala State: Ernakulam district, Aluva, Palace road, 

on dead wood stump of unidentified tree, 20 June 2015, Vinjusha N., ZGCVN1; 

Alappuzha, Boat Jetty road, on dead log of Acacia species, 19 December 2018; 

Vinjusha N, ZGCVN793. 

Comments: Present collection is separated from the similar species, Trametes 

maxima (Mont.) A. David & Rajchenb. by the absence of distinct black lines below 

the pileus (according to the description of Li & He 2011). In addition, Trametes 

maxima has smaller spores when compared to the present collection ((4.1) 4.2‒5.1 

(‒5.8) × 2‒2.4 (‒2.5) µm). The specimen also shows morphological and microscopic 

resemblance with T. gibbosa. However, basidiospores are much smaller in the latter 

(4‒5 × 2‒2.5 µm, according to the taxonomic description of Núñez & Ryvarden 

2001). In T. gibbosa, fusoid cystidioles are present, whereas, the present collections 

fusoid cystidioles were absent.  

As per the description (Ryvarden & Johansen 1980), pileus surface of T. 

meyenii is adpressed tomentose when young and glabrous when mature. Even 

though pileus surface of large fruit bodies of our collection was not completely 

glabrous, it was less tomentose when compared to the young fruit bodies. According 

to Ryvarden & Johansen (1980), sulcate bands on the pileus of T. meyenii often 

appear as greenish due to presence of algae in tomentum. Colonies of unicellular 

algae were observed in the tomentum of the present collection. Corner (1989) had 

reported abundant hyphal pegs for the species, however, hyphal pegs were not 

observed in the present collection. Basidiospores of present collection are slightly 

larger than the spores size described for the species (4.5‒6.5 (7) × 2‒3 µm, as per the 

descriptions of Ryvarden & Johansen (1980) and Corner (1989).  

Trametes meyenii has paleotropical distribution (Ryvarden & Johansen 

1980). There are no reports of this species from Kerala so far. 
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Trametes villosa (Sw.) Kreisel, Monografias, Ciencias, Univ. Habana, Ser. 4 16: 83 

(1971) 

Basionym: Boletus villosus Sw., Prodr.: 148 (1788) 

Synonyms: 

Polyporus villosus (Sw.) Fr., Syst. mycol. (Lundae) 1: 344 (1821) 

Polyporus tener Lév., Annls Sci. Nat., Bot., sér. 3 5: 139 (1846) 

Polystictus umbonatus Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 87 (1851) 

Polystictus villosus (Sw.) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 83 (1851) 

Hansenia umbonata (Fr.) P. Karst., Meddn Soc. Fauna Flora fenn. 5: 40 (1879) 

Polystictus tener (Lév.) Cooke, Grevillea 14 (no. 71): 87 (1886) 

Polystictus gibberulosus (Lév.) Cooke [as 'galberulosus'], Grevillea 14 (no. 71): 83 (1886) 

Polyporus sericeus Pat., in Patouillard & Lagerheim, Bull. Herb. Boissier 3 (1): 53 (1895) 

Microporus gibberulosus (Lév.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 

Microporus tener (Lév.) Kusntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Microporus umbonatus (Fr.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Scenidium friesianum (Speg.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 515 (1898) 

Coriolus tener (Lév.) Murrill, Bull. Torrey bot. Club 32 (12): 653 (1905) 

Coriolus fulvoumbrinus Murrill [as 'fulvo-umbrinus'], N. Amer. Fl. (New York) 9 (1): 24 (1907) 

Polystictus fulvoumbrinus (Murrill) Sacc. & Trotter, Syll. fung. (Abellini) 21: 314 (1912) 

Favolus dussii Lloyd, Mycol. Writ. 7 (Letter 69): 1194 (1923)  

   Fɪɢᴜʀᴇ 90 

Basidiomata annual, medium sized, almost coriaceous and soft when young, 

more hard and tough on drying, effused reflexed to pileate. Pileus 25‒82 mm long, 

up to 3 mm thick, laterally or eccentrically attached with a distinct point of 

attachment, sometimes dimidiate, imbricate, applanate, semicircular, surface cream 

with shades of pale brown, turning more brown on handling, concentrically sulcate, 

tomentose, tomentum appeared as greenish in most fruit bodies due to presence of 

algae except at the margin, margin even, thin to slightly thick. Hymenophore 

poroid. Pores 5‒7 per mm, absent near margin, angular to irregular, surface 

creamish white, bruising to pale yellowish brown, pore tubes 1‒1.5 mm long, non 

stratified, concolorous with pore surface. Context 1mm thick, white, soft, turning 

cream on handling. Odour indistinct. Spore print not observed.   

Basidiospores 3‒6 × 2‒3 µm, Q=1.5–2, Qm=1.6, ellipsoid to broadly 

ellipsoid, hyaline, smooth, thin walled, eguttulate, inamyloid in Melzer’s reagent. 

Basidia 16‒19 × 4‒6.2 µm clavate, hyaline, 4 sterigmate. Cystidia absent. 

Hymenial trama highly interwoven and trimitic. Generative hyphae 2‒3 µm wide, 

hyaline, smooth, thin walled, branched, with clamp connections. Skeletal hyphae 

4‒6 µm wide, hyaline, thick walled (up to 2 µm), unbranched to weakly branched, 
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septations not observed. Skeleto ligative hyphae 2 µm wide, hyaline, thick walled 

(up to 1 µm), highly branched, arboriform, septations not observed. Pileal trama 

interwoven. Generative hyphae not frequent, 2‒3 µm wide, hyaline, smooth, thin 

walled, branched, with clamp connections. Skeletal hyphae 3‒8 µm wide, hyaline, 

thick walled (1‒3 µm), branched, septations not observed. Skeleto ligative hyphae 

2‒3 µm wide, hyaline, thick walled (up to1 µm), highly branched, septations not 

observed. Pileipellis a trichodermium, composed of hyphae ascending and 

aggregating to form patches, that are more than 100 µm long, made of hyphae that 

are 2‒6 µm wide, hyaline, thin to thich walled, with obtuse ends.  

Specimens examined: India. Kerala State: Kozhikode district, Pokkunnu, ZG 

college campus, on dead branch (unidentified), 05 August 2015, Vinjusha N., ZGC; 

Pokkunnu, on dead logs of Albizia odoratissima, 19 August 2015, Vinjusha N, 

ZGCVN194; Mankavu, Govindhapuram, on dead log (unidentified), 07 October 

2015, Vinjusha N., ZGCVN230; Thusharagiri, on dead wood trunk (unidentified), 

14 November 2017, Vinjusha N., ZGCVN661; Thamarassery, Kakkavayal, 

Vanaparvam Biodiversity Park, on dead branch (unidentified), Vinjusha N., 

ZGCVN695. 

Comments: Present collections resemble Trametes pubescens, since both species 

produce cream coloured basidiocarps, villose, velutinous or tomentose pileus, and 

are often with greenish tints (due to algal growth). However, Trametes pubescens 

have thicker basidiomata than the former. Moreover, basidiospores of T. pubescens 

are cylindrical to allantoid,with a width of 1.5‒2.5 µm (according to description of 

Ryvarden & Johansen 1980 and Ryvarden & Gilbertson 1994). However, 

basidiospores of present collections are ellipsoid to broadly ellipsoid (3‒6 × 2‒3 

µm). According to the taxonomic description by Corner (1983), T. villosa possesses 

numerous hyphal pegs. However, hyphal pegs were not observed in the present 

Kerala collection of T. villosa.  

Trametes villosa has distribution in Africa, America (Zmitrovich et al. 2012) 

and India (Ranadive 2013). From Kerala, this species has been reported by Mohanan 

(2011). 

https://www.flowersofindia.net/catalog/slides/Black%20Siris.html
https://www.flowersofindia.net/catalog/slides/Black%20Siris.html
https://www.flowersofindia.net/catalog/slides/Black%20Siris.html
https://www.flowersofindia.net/catalog/slides/Black%20Siris.html
https://www.flowersofindia.net/catalog/slides/Black%20Siris.html
https://www.flowersofindia.net/catalog/slides/Black%20Siris.html


 427 

Trametes hirsuta (Wulfen) Lloyd, Mycol. Writ. 7 (Letter 73): 1319 (1924) 

Basionym: Boletus hirsutus Wulfen, in Jacquin, Collnea bot. 2: 149 (1791) 

Synonyms:  

Polyporus hirsutus (Wulfen) Fr., Syst. mycol. (Lundae) 1: 265 (1821) 

Polystictus hirsutus (Wulfen) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 86 (1851) 

Hansenia hirsuta (Wulfen) P. Karst., Meddn Soc. Fauna Flora fenn. 5: 40 (1879) 

Bjerkandera hirsuta (Wulfen) Thüm., Bull. Soc. Imp. nat. Moscou 56 (2): 116 (1882) 

Coriolus hirsutus (Wulfen) Pat., Cat. Rais. Pl. Cellul. Tunisie (Paris): 47 (1897) 

Microporus hirsutus (Wulfen) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 

Polystictus hirsutus var. fibula Bres., Hedwigia 33: 65 (1913) 

Polystictoides hirsutus (Wulfen) Lázaro Ibiza, Revta R. Acad. Cienc. exact. fis. nat. Madr. 14 (11): 

756 (1916) 

Polystictoides hirsutus var. albescens Lázaro Ibiza, Revta R. Acad. Cienc. exact. fis. nat. Madr. 14 

(11): 757 (1916) 

Coriolus hirsutus f. abietis Pilát, Bull. trimest. Soc. mycol. Fr. 48 (1): 13 (1932) 

Trametes hirsuta f. crassa J. Schröt. ex Pilát, in Kavina & Pilát, Atlas Champ. l'Europe, III, 

Polyporaceae (Praha) 1: 67 (1936) 

Trametes hirsuta f. tenuis Domański, Monographiae Botanicae, Societas Botanicorum Poloniae 15: 

318 (1963) 

 

    Fɪɢᴜʀᴇ 91 

Basidiomata annual, small sized, almost coriaceous when fresh, hard and 

woody, light in weight, pileate. Pileus 15‒27 mm long, 2‒5 mm thick, sessile to 

dimidiate, often fused and imbricate, semicircular, applanate to slightly convex, 

concentrically zonate, sulcate, hirsute, hairs dense along zonations and becoming 

sparser towards margin, golden yellow to brown, with alternating hirsute and 

glabrous zones, more brownish near the region of attachment, margin thin, wavy. 

Hymenophore poroid. Pores 5‒7 per mm, round to angular, cream, turning light 

yellowish brown on bruising, pore tube up to 2 mm long, concolourous with pore 

surface. Context 2‒3 mm thick, white, homogenous. Odour not distinctive. Spore 

print not observed.   

Basidiospores 4–6 × 1.5–2.5 µm, Q=2.2–3.3, Qm=3.11, cylindrical, hyaline, 

thin walled, smooth, eguttulate, inamyloid in Melzer’s reagent. Basidia 10‒15 × 4–6 

µm, clavate, 4 sterigmate, with basal clamp connections. Cystidia absent. Hymenial 

trama interwoven and trimitic. Generative hyphae 2–3 µm wide, hyaline, smooth, 

thin walled, branched, with clamp connections. Skeletal hyphae 3‒6 µm wide, 

hyaline, smooth, thick walled (up to 3 µm), lumen narrow to absent, unbranched, 

sepatations not observed.  Skeleto ligative hypahe 2–6 µm wide, hyaline, thick 
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walled (1‒2 µm), with short and stout branches, septations not observed. Pileal 

trama interwoven. Generative hyphae 2–3 µm wide, hyaline, thin walled, smooth, 

with clamp connections. Skeletal hyphae 2.5‒7 µm wide, hyaline, smooth, thick 

walled (1‒2 µm), unbranched, sepatations not observed. Skeleto ligative hyphae 2–4 

µm wide, hyaline, thick walled (1‒1.5 µm), branched, short and stout branches not 

frequent as present in hymenium, septations not observed. Pileipellis an irregular 

cutis, forming erect, ascending hyphae that are 2‒4 µm wide, hyaline, almost thick 

walled hyphae with obtuse ends.  

Specimens examined: India. Kerala State: Idukki district, Munnar, on dead log of 

Bambusa species, 26 October 2015, Vinjusha N., ZGCVN250. 

Comments: Morphologically, Trametes hirsuta comes closer to T. versicolor (L.) 

Lloyd, T. ochracea (Pers.) Gilb. & Ryvarden and T. pubescens. T. versicolor 

produces more adpressed velutinate and more zonate basidiocarps, often with bluish 

shades (Núñez & Ryvarden 2001). Trametes ochracea and T. pubescens have densly 

tomentose basidiocarps (Ryvarden & Gilbertson 1994). Trametes hirsuta often 

produces greyish coloured basidiomata with yellowish margin (Ryvarden & 

Gilbertson 1994). However, Leelavathy & Ganesh (2000) had reported mustard 

yellow coloured basidiocarps for the species. As per the descriptions (Ryvarden & 

Gilbertson 1994; Núñez & Ryvarden 2001), basidiospore size of T. hirsuta is 6‒9 × 

2‒2.5 µm. Whereas, the present collection produces smaller basidiospores (4–6 × 

1.5–2.5 µm). However, smaller basidiospores have been reported for previous 

Kerala collections of T. hirsuta (4.5‒6.5 × 2‒3 µm). Characters of the present 

collection properly matched with the description of T. hirsuta by Ryvarden & 

Gilbertson (1994), Leelavathy & Ganesh (2000), and Núñez & Ryvarden (2001).   

Trametes hirsuta is circumpolar in boreal temperate regions of the world 

(Núñez & Ryvarden 2001). In addition to Leelavathy & Ganesh (2000), Iqbal et al. 

(2016) has also reported this species from Kerala.  
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Daedalea Pers. 

Basidiomata perennial, hard and woody, solitary or clustered and imbricate, 

widely effused or effused reflexed to pileate. Pileus sessile and broadly attached, 

semicircular, concentrically zonate and sulcate, smooth to velutinate. Hymenophore 

poroid to sinuous labyrinthine, daedaleoid or lamellate, pore surface brownish, pore 

tubes concolorous with pore surface. Hyphal system trimitic, generative hyphae 

hyaline, thin walled, with clamp connections. Skeletal hyphae hyaline to pale brown, 

thick walled. Skeleto ligative hyphae hyaline to light yellowish brown, with short 

and stout branches. Cystidia present or absent. Basidia clavate, 2‒4 sterigmate. 

Basidiospores oblong ellipsoid to cylindrical, hyaline, thin walled, inamyloid in 

Melzer’s reagent. Daedalea species causes brown rot on wood. 

Daedalea dochmia (Berk. & Broome) T. Hatt., Mycoscience 46 (5): 307 (2005) 

Basionym: Polyporus dochmius Berk. & Broome, J. Linn. Soc., Bot. 14 (no. 73): 50 (1873) [1875] 

Synonyms: 

Polyporus ferreus Berk., London J. Bot. 6: 502 (1847) 

Fomes dochmius (Berk. & Broome) Cooke, Grevillea 14 (no. 69): 17 (1885) 

Fomes ferreus Sacc., Syll. fung. (Abellini) 6: 200 (1888) 

Fomes ferreus f. cinereus Henn. [as 'cinerea'], Bot. Jb. 22: 88 (1895) 

Scindalma dochmium (Berk. & Broome) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 518 (1898) 

Fomes philippinensis Murrill, Bull. Torrey bot. Club 34: 477 (1907) 

Fomes subferreus Murrill, N. Amer. Fl. (New York) 9 (2): 97 (1908)  

Ganoderma ferreum (Sacc.) Overeem & B.A. Steinm., Arch. Rubbercult. Ned.-Indië 7: 453 (1923) 

Ungulina dochmia (Berk. & Broome) Pat., Annals Cryptog. Exot. 1: 16 (1928) 

Trametes ferrea (Sacc.) G. Cunn., Proc. Linn. Soc. N.S.W. 75 (3-4): 225 (1950) 

Osmoporus dochmius (Berk. & Broome) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 164: 244 

(1965) 

Fomitopsis dochmia (Berk. & Broome) Ryvarden [as 'dochmius'], Norw. Jl Bot. 19: 231 (1972) 

Trametes dochmia (Berk. & Broome) Corner, Beih. Nova Hedwigia 97: 96 (1989) 

 

   Fɪɢᴜʀᴇ 92 

Basidiomata perennial, medium to large sized, solitary, hard, firmly 

attached to the substrate, almost heavy when mature, pileate. Pileus 40‒110 mm 

long, up to 20 mm thick, sessile, applanate to ungulate, semicircular, concentrically 

sulcate with wider zones, glabrous, crusted, cracked and deeply rimose with age, 

greyish black to black, margin white when young, later turning black, even, obtuse. 

Hymenophore poroid. Pores 7‒12 per mm, round, absent at the margin, pale ochre, 

pore tubes up to 130 mm thick, stratified, tube layers distinct, pale ochre, turning 
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brown. Context 5‒150 mm thick, pale buff to light brown, homogenous with light 

brown zones. Whole fruit body turning brownish black in KOH. Odour not 

distinctive. Spore print not observed.  

Basidiospores 5‒6 × 1.5‒2 µm, Q=1.3–2.4, Qm=1.65, oblong ellipsoid, 

hyaline, smooth, thin walled, eguttulate, inamyloid in Melzers reagent. Basidia not 

observed. Cystidia absent. Hymenial trama interwoven with dimitic hyphal 

system. Generative hyphae not frequent; 2‒3 µm wide, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeletal hyphae dominant, 3‒5 µm wide, hyaline 

to pale yellowish brown, smooth, thick walled (1 µm), unbranched, rarely septate. 

Skeleto ligative hyphae 2‒4 µm wide, hyaline, thick walled, highly branched, with 

short branches, mostly without lumen. Pileal trama interwoven. Generative hyphae 

up to 3 µm wide, hyaline, smooth, thin walled, branched, with clamp connections. 

Skeletal hyphae dominant, 3‒5 µm wide, hyaline to pale yellowish brown, smooth, 

thick walled (1 µm), unbranched, weakly septate, Skeleto ligative hyphae 2‒4 µm 

wide, hyaline, thick walled, branched, without long and tapering branches, lumen 

mostly absent. Pileipellis an agglutinated crust, difficult to separate, made of 2‒4 

µm wide, brown, thick walled hyphae. 

Specimens examined: India. Kerala State: Ernakulam district, Perumbavoor, on 

Hopea ponga, 08 July 2017, Vinjusha N., ZGCVN556; Pathanamthitta district, 

Gavi, on live tree (unidentified), 16 July 2017, Vinjusha N., ZGCVN599; Kollam 

district, Thenmala, on fallen tree trunk (Sweitenia mahagoni), 23 September 2019, 

Krishnapriya K., ZGCVN901; Palakkad district, Silent Valley National Park areas, 

on fallen tree (unidentified), 26 October 2019, Anjitha Thomas, ZGCVN916. 

Comments: The Genus Daedalea is morphologically similar to genera Lenzites and 

Daedaleopsis (Roy & De 1996). Genus Lenzites possesses sword like branches on 

ends of skeletal hyphae, resembling a false cystidia and all types of their hyphae are 

hyaline. The characteristic sword like pseuodocystidia are absent in other two genera 

and their skeletal hyphae are subhyaline to brown. The major difference between 

Daedalea and Daedaleopsis lies in the branching pattern of skeleto ligative hyphae. 

Daedalea members possess short and stout branches, a character absent in 
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Daedaleopsis. Latter produce skeleto ligative hyphae with long and tapering 

branches. Basidiospores of Daedaleopsis species are cylindrical and slightly curved 

whereas those of Daedalea are oblong ellipsoid to cylindrical, but not curved. 

Absence of sword like hyphal branches and straight oblong ellipsoid basidiospores 

perfectly place the present species in Daedalea. The species, Daedalea 

pseudodochmia (Corner) T. Hatt. also produces thick black crust on the pileus as the 

present collection, which turns rimose with age. However, the former possesses 

larger spores (1‒3 per mm) and slightly wider spores (3‒3.5 µm) (Lindner et al. 

2011).    

 Daedalea dochmia has distribution in central and South America; Caribbean 

Islands, Asia and Australia (Carranza-Morse & Gilbertson 1986). In Kerala, this 

species has been reported by Florence & Yesodharan (2000), Leelavathy & Ganesh 

(2000), Mohanan (2011) and Adarsh et al. (2018).  

Daedalea radiata B.K. Cui & Hai J. Li, Mycoscience 54 (1): 65 (2013) 

   Fɪɢᴜʀᴇ 93 

Basidiomata perennial, medium to large sized, usually clustered and 

imbricate, almost coriaceous when fresh, fleshy, hard and woody when dry, light in 

weight, widely effused or effused reflexed to pileate. Pileus 23‒115 mm long, 

10‒20 mm thick, sessile, semicircular, applanate or slightly convex, concentric 

zonations absent, hispid to hirsute hairs, lesser towards margin, yellowish brown to 

brown with creamish yellow along margin, margin entire to wavy, obtuse. 

Hymenophore poroid. Pores 2‒3 per mm, angular, regular to daedaleoid, brown, 

pore tubes up to 8 mm long, stratified, concolorous with pore surface, black in KOH. 

Context 3-4 mm thick, brown, homogenous, brownish black in KOH. Context and 

pore tubes turns brownish black in KOH. Odour not distinct. Spore print not 

observed.   

  Basidiospores 4–4.5 × 2.5–3 µm, Q=1.3–1.8, Qm=1.55, cylindrical to 

subcylindrical, hyaline, smooth, thin walled, eguttulate, inamyloid in Melzer’s 

reagent. Basidia not observed. Cystidia absent, but ends of skeletal hyphae project 
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from the hymenium, as cystidia like structures, with thick walled apices, sometimes 

weakly encrusted. Cystidioles not observed. Hymenial trama interwoven. 

Generative hyphae 1‒2 µm wide, hyaline, smooth, mostly flexuose, thin walled, 

branched, with clamp connections (rarely observed). Skeletal hyphae 3–6 µm wide, 

hyaline, smooth, thick walled (1‒2 µm), sparsely branched, septations not observed. 

Skeleto ligative hyphae 2‒3 µm wide, irregularly widened at some regions, hyaline, 

smooth, thick walled (1 µm), flexuous, frequently branched, branches short. Pileal 

trama interwoven. Generative hyphae more frequent than hymenium; 2–2.5 µm 

wide, hyaline, mostly erect, smooth, thin walled, branched, with clamp connections. 

Skeletal hyphae 3–7 µm wide, hyaline, smooth, thick walled (1‒2 µm), sparsely 

branched, septations not observed. Skeleto ligative hyphae 2‒3 µm wide, hyaline, 

smooth, thick walled (1 µm), branched, branches short. Pileipellis forming long and 

thick trichodermial patches made of hyphae that are 2‒5 µm wide, hyaline, mostly 

thick walled hyphae with obtuse ends.  

Specimens examined: India. Kerala State: Ernakulam district, Iringole Kavu, on 

dead wood (unidentified), 08 July 2017, Vinjusha N ZGCVN564; 

Thiruvananthapuram district, Peppara, on rotten log (unidentified), 26 November 

2018, Chandini V. K., ZGCVN774. 

Comments: Morphology of the present collection properly matches with the 

description of Daedalea radiata by Li & Cui (2013) The specimen shows similarity 

with Trametes trogii Berk in morphological characters. Howerver the latter is 

separated from the present specimen by having large basidiospores (8‒12 × 2.5‒4 

µm, as per the description of Ryvarden & Gilbertson 1993; 6.9‒9 × 2.5‒3.5 µm, as 

per the description of Niemelä et al. 1992). According to the original description of 

Daedalea radiata (Li & Cui 2013), hymenium of the species possesses fusoid 

cystidioles. However, fusoid cystidioles were not observed in the present specimen.  

BLAST search using the newly generated ITS sequence of the specimen 

resulted in 99% identity with Daedalea radiata (GenBank number: KP171210). 

BLAST result also showed 98% similarity with Trametes trogii (AJ542522). So far, 

Deadalea radiata has been reported only from its type locality, China. 
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Rhodofomitopsis B.K. Cui, M.L. Han & Y.C. Dai 

Basidiomata annual to perennial, leathery to woody hard, effused reflexed to 

Pileate. Pileus sessile, semicircular, with or without zonations and sulcations, 

velutinate to glabrous, straw, tan, brownish pink, rosy brown to blackish brown 

colours. Hymenophore poroid to weakly labyrinthiform, subdaedaleoid to sinuous-

daedaleoid, pore surface rose, lilac to pinkish-brown or dirty brown. Context rose to 

pinkish brown. hyphal system dimitic, generative hyphae hyaline, thin walled, with 

clamp connections. Skeletal hyphae hyaline to pale golden yellow, thick walled.  

Cystidia absent. Basidia clavate, 4 sterigmate. Basidiospores ellipsoid, navicular, to 

cylindrical, hyaline, smooth, thin walled, inamyloid in Melzer’s reagent. Members 

cause brown rot on wood. 

Rhodofomitopsis feei (Fr.) B.K. Cui, M.L. Han & Y.C. Dai, in Han, Chen, Shen, 

Song, Vlasák, Dai & Cui, Fungal Diversity 80: 366 (2016) 

Basionym: Polyporus feei Fr., Linnaea 5: 518 (1830) 

Synonyms: 

Trametes marchionica Mont., in Dumont d'Urville, Voy. Pole Sud, Bot. 1: 204 (1845) 

Polyporus marchionicus (Mont.) Lév., Annls Sci. Nat., Bot., sér. 3 5: 300 (1846) 

Polystictus feei (Fr.) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 83 (1851) 

Polyporus eucalypti Kalchbr., Grevillea 4 (no. 30): 73 (1875) 

Polyporus eucalypticola F. Muell., Fragm. phytogr. Austr. 11: 84 (1881)  

Polystictus eucalypti (Kalchbr.) Cooke, Grevillea 14 (no. 71): 82 (1886) 

Trametes sagrana (Mont.) Sacc. [as 'sagræana'], Syll. fung. (Abellini) 6: 336 (1888) 

Microporus eucalypti (Kalchbr.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 

Microporus feei (Fr.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 

Trametes feei (Fr.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 92 (1900) 

Fomes sagranus (Mont.) Murrill [as 'sagræanus'], N. Amer. Fl. (New York) 9 (2): 96 (1908) 

Trametes eucalypti (Kalchbr.) Lloyd, Mycol. Writ. 6 (Letter 59): 226 (1915) 

Polystictus feei var. substipitatus Speg., Boln Soc. Cienc. Córdoba 28: 380 (1926) 

Fomes feei (Fr.) J. Lowe, Mycologia 47 (2): 217 (1955) 

Fomitopsis feei (Fr.) Kreisel, Ciencias Biológicas, Cuba 16: 83 (1971) 

Trametes feei var. irpicoidea Corner, Beih. Nova Hedwigia 97: 101 (1989) 

   Fɪɢᴜʀᴇ 94 

Basidiomata annual, medium sized, usually in clusters, hard and woody, 

effused reflexed to pileate. Pileus sessile, broadly attached, adjacent pilei often fused 

forming compound fruit bodies, applanate, semicircular, 25–70 mm long, 4‒12 mm 

thick, hard and tough on drying, almost glabrous, slightly hispid at some regions, 

pink to pinkish white when fresh, brown with age, turning dark brown in KOH, 

margin even to slightly irregular.  Hymenophore poroid. Pores 7‒10 per mm, round 
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to slighly angular, absent along margin, dull white, pale pinkish along margin, pore 

tubes non stratified, cream, light brown on bruising. Context up to 6 mm thick, pale 

pink to pinkish white, turning very pale brown on handling. Odour not distinctive. 

Spore print not observed.   

Basidiospores 4–6 × 1.5–3 µm, Q=1.4–2.9, Qm=1.8, cylindric ellipsoid, 

smooth, thin-walled, inamyloid in Melzer’s reagent. Basidia 9.5–16 × 3.5–5 µm, 

clavate, 4 sterigmate, with basal clamp connection. Cystidia absent. Hymenial 

trama interwoven and interwoven. Generative hyphae 2–3 µm wide, hyaline, 

smooth, thin walled, branched, with clamp connections. Skeletal hyphae 3–5 µm 

wide, hyaline, thick walled (1 µm), unbranched or sparsly branched. Skeleto ligative 

hyphae 2–2.5 µm wide, hyaline, thick walled (1 µm), mostly solid, moderately 

branched. Pileal trama interwoven. Generative hyphae 1–3 µm wide, hyaline, 

smooth, thin walled, branched, with clamp connections. Skeletal hyphae 3–5 µm 

wide, hyaline, thick walled (1 µm), unbranched or sparsly branched, Skeleto ligative 

hyphae not frequent, 2–3 µm wide, hyaline, thick walled (1 µm), mostly solid, 

moderately branched. Pileipellis a cutis made of hyphae that are 2‒4 µm wide, 

slightly thick walled and light brown in mass.   

Specimens examined: India. Kerala State: Kottayam district: Vagamon, Pine 

valley, on dead wood of Pinus species, 24 October 2015, Vinjusha N., ZGCVN241; 

Kozhikode district, Peruvannamuzhy forest, on dead branch (unidentified), 11 

August 2016, Vinjusha N., ZGCVN406; on dead logs (unidentified), 24 June 2017, 

Vinjusha N., ZGCVN513, ZGCVN521; on fallen Sweitenia mahagoni, 26 July 

2019, Vinjusha N., ZGCVN863; Kakkad, on fallen tree trunk (unidentified), 13 July 

2017, Vinjusha N., ZGCVN574, ZGCVN576; Kuttyadi, Janaki forest, on fallen tree 

(unidentified), Vinjusha N., ZGCVN720; Thrissur district, Peechi, on dead log 

(unidentified), 25 June 2017, Manju A. C., ZGCVN536; Wayanad district, Pookod, 

on dead wood stump (unidentified), 30 June 2017, Vinjusha N., ZGCVN553. 

Comments: Pore size of Fomitopsis feei is described as 5‒6 per mm (Gilbertson & 

Ryvarden 1986), and (3) 4‒7 (‒8) per mm (Carranza-Morse & Gilbertson 1986). 

Whereas, the present collections have smaller pores (7‒10) per mm. Rhodofomes 
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cajanderi (P. Karst.) B.K. Cui, M.L. Han & Y.C. Dai is the closely related species, 

but separated by having narrowly cylindric and curved spores (Han et al. 2016).  

Rhodofomitopsis feei is widespread throughout tropical America and Asia 

(Núñez & Ryvarden 2001). From Kerala, this species has been recorded (as 

Fomitopsis feei (Fr.) Kreisel) by Leelavathy & Ganesh (2000), Iqbal et al. (2016) 

and Adarsh et al. (2018). 

Pilatoporus Kotlaba & Pouzar  

Basidiomata annual, tough to hard basidiomata, pileate. Pileus sessile to 

dimidiate, surface fibrous or rough. Hymenium poroid, with round pores. Context 

white. Hyphal system trimitic, generative hyphae hyaline, with clamp connections. 

Cystidia absent. Basidiospores cylindrical, hyaline, thin walled, smooth inamyloid in 

Melzer’s reagent.  

Pilatoporus ostreiformis (Berk.) Zmitr., Folia Cryptogamica Petropolitana (Sankt-

Peterburg) 6: 89 (2018) 

Basionym: Polyporus ostreiformis Berk. [as 'ostreaeformis'], J. Linn. Soc., Bot. 16 (no. 89): 46 

(1878) 

Synonyms: 

Trametes ostreiformis (Berk.) Murrill, Bull. Torrey bot. Club 34: 474 (1907) 

Funalia ostreiformis (Berk.) Murrill, Bull. Torrey bot. Club 34: 474 (1907) 

Tyromyces ostreiformis (Berk.) Imazeki, Bull. Tokyo Sci. Mus. 6: 84 (1943) 

Daedalea ostreiformis (Berk.) A.B. De, Can. J. Bot. 59 (7): 1300 (1981) 

Tyromyces ostreiformis var. latiporus Corner, Beih. Nova Hedwigia 96: 185 (1989) 

Tyromyces ostreiformis var. microsporus Corner, Beih. Nova Hedwigia 96: 185 (1989) 

Tyromyces ostreiformis var. pertrimiticus Corner, Beih. Nova Hedwigia 96: 185 (1989) 

Fomitopsis ostreiformis (Berk.) T. Hatt., Mycoscience 44 (4): 272 (2003) 

   Fɪɢᴜʀᴇ 95 

Basidiomata small to medium sized, often found in clusters, soft and fleshy 

when fresh, light in weight, becoming hard, margin incurved on drying, pileate. 

Pileus 35‒85 mm long, 3‒7 mm thick, laterally attached, dimidiate, semicircular to 

flabelliform, applanate, zonations absent, glabrous at most part, pubescent hairs 

present towards the margin, creamish white, turning dull greyish with age, margin 

wavy. Hymenophore poroid. Pores 4‒5 per mm, irregular, pore tubes up to 4 mm 

long, absent at the margin, creamish white, turning pale brown on bruising, 
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dissepiments 96‒240 µm wide. Context 2 mm thick, cream, woody. Odour not 

distinctive. Spore print not observed.  

Basidiospores 6‒8 × 2‒3 µm, Q=2.4–4, Qm=2.7, cylindrical, hyaline, 

smooth, thin walled, with guttulate contents, inamyloid in Melzer’s reagent. Basidia 

14‒22 × 5‒7 µm, clavate, 4 sterigmate, with basal clamp connection. Cystidia 

absent. Hymenial trama interwoven and dimitic. Generative hyphae 2‒3 µm wide, 

hyaline, smooth, slightly (up to 1 µm) thick walled, branched, with frequent clamp 

connections. Skeletal hyphae 2‒4 µm, hyaline, smooth, thick walled (1 µm), 

sparsely branched, sepations not observed. Skeleto ligative hyphae not observed. 

Pileal trama interwoven. Generative hyphae 2‒4 µm wide, hyaline, smooth, slightly 

(up to 1 µm) thick walled, branched, with frequent clamp connections. Skeletal 

hyphae 2‒5 µm, hyaline, smooth, thick walled (1 µm), sparsely branched, sepations 

not observed. Skeleto ligative hyphae rarely observed; 1‒3 µm, hyaline, thick walled 

(1 µm), lumen narrow or absent, branched, septations not observed. Pileipellis 

composed of hyphae that are slightly interwoven at the base to form a 

trichodermium; hyphae 2‒4 µm wide, hyaline, thick walled, with obtuse ends. 

Specimens examined: India. Kerala State: Kozhikode district, Chalappuram, on 

dead log of Cocos nucifera, 06 July 2015, Vinjusha N, ZGCVN16; Kaduppini, on 

dead wood of unknown tree, 01 September 2013, Vinjusha N., ZGCVN26; Kakkodi, 

on dead wood of Cocos nucifera, 22 August 2015, Vinjusha N., ZGCVN132.  

Comments: Pilatoporus ostreiformis is closely related to Deadalea quercina, 

however, the latter possesses sinuous to daedaleoid pores (Ryvarden & Johansen 

1980; De 1981). Fidalgo (1962) and Roy (1969) described the basidiocarps of P. 

ostreiformis as monomitic, and Bakshi (1971) described it as dimitic. Hyphal system 

of Pilatoporus ostreiformis was confirmed as trimitic in the study of De (1981, 

treated as Daedalea ostreiformis (Berk.) De). According to the study (De 1981), 

skeleto ligative hyphae was present in the context region and basal portion of the 

fruit bodies of the species. In the present collection, skeleto ligative hyphae was 

observed only in the context region.  



 437 

BLAST search using the ITS sequence generated from the material showed 

100% similarity with P. ostreiformis (GenBank numbers: KY449363, KY264027, 

KC595918). BLAST result also showed 99% similarity with Trametes nivosa 

(Berk.) Murrill, however, the latter possess slightly smaller pores (6‒8 per mm) and 

gloeoplerous hyphae (Núñez & Ryvarden 2001). 

Rubellofomes B.K. Cui, M.L. Han & Y.C. Dai 

Basidiomata annual to perennial, hard and woody, resupinate to pileate. 

Pileus orange brown to dark brown, glabrous, often concentrically strongly zonate 

and sulcate. Hymenophore poroid, pores angular, pore surface white, cream to 

purple pink, turning straw coloured to cinnamon brown on drying. Context purple 

pink to light pinkish brown. Hyphal system dimitic, generative hyphae hyaline, thin 

walled, with clamp connections. Skeletal hyphae hyaline to pale brown, thick 

walled. Cystidia present or absent, when present, clavate to cylindrical, encrusted at 

tip. Basidiospores ellipsoid to cylindrical, hyaline, thin walled, inamyloid in 

Melzer’s reagent. Species cause brown rot on wood. 

Rubellofomes cystidiatus (B.K. Cui & M.L. Han) B.K. Cui, M.L. Han & Y.C.  

Basionym: Fomitopsis cystidiata B.K. Cui & M.L. Han, in Han & Cui, Mycol. Progr. 13 (3): 908 

(2014) 

  Fɪɢᴜʀᴇ 96 

Basidiomata annual, medium sized, hard and woody, light in weight, 

especially on drying, pileate. Pileus 30–65 mm long, 14–20 mm thick, sessile, 

broadly attached, difficult to detach from the host when fresh, applanate to slightly 

irregular with minute ridges and grooves, almost semicircular, glabrous, purplish 

brown to cinnamon brown, orangish yellow towards margin, more brown on drying, 

turning brownish black in KOH, margin even, round.  Hymenophore poroid. Pores 

large, 1–3 mm wide, less wider towards margin, angular, absent along margin, pale 

purplish brown, more brownish on drying, pore tubes 10–15 mm long, concolorous 

with pore surface. Context 3–5 mm thick, very pale pinkish brown, homogenous. 

Odour not distinctive. Spore print not observed.   
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Basidiospores 5–8 × 2–3 µm, Q=3–4, Qm=3.4, cylindrical, often slightly 

bent, smooth, thin to slightly thick walled, eguttulate, inamyloid in Melzer’s reagent. 

Basidia 26–32 × 3–4 µm, clavate, 2 sterigmate, with basal clamp connection. 

Cystidia 31–42 × 4–6.0 μm, clavate to cylindrical, hyaline, thick walled (1 µm), 

encrusted at most part. Hymenial trama interwoven and dimitic. Generative hyphae 

2–3 µm wide, hyaline, slightly thick to thick walled, branched, with clamp 

connections. Skeletal hyphae 2–5 µm wide, hyaline, thick walled (1 µm), often 

unbranched, sometimes weakly branched, septations not observed. Skeleto ligative 

hyphae not observed. Pileal trama interwoven. Generative hyphae 2–3 µm wide, 

septate, hyaline, mostly thick walled, branched, with clamp connections. Skeletal 

hyphae 3–5 µm wide, hyaline, unbranched or sparsly branched, septations not 

observed, thick walled (1 µm). Skeleto ligative hyphae not observed. Pileipellis an 

agglutinated cutis, made of hyphae that are 2–3 µm wide, slightly thick walled and 

yellowish brown.   

Specimen examined: India. Kerala State: Palakkad district, Mannarkkad, Silent 

Valley National Park areas, on dead wood (unidentified), 14 January 2018, Chandini 

V. K., ZGCVN667.  

Comments: The genus Rubellofomes consist of only two species, R. minutisporus 

and R. cystidiatus. R. minutisporus is similar to the present collection. However 

absence of cystidia and smaller spores (4–5×2–3 µm) separates this species from our 

collection. As per the original description (Han et al. 2014), basidiospores size of R. 

cystidiatus is 4.9–6.2 (–6.5) × 2.0–2.8 (–2.9) μm. Whereas, present collections have 

slightly larger spores. According to Han et al. (2014), pileus surface of R. cystidiatus 

is concentrically zonate. However, proper zonations or concentric rings were not 

observed in present specimen.  

 Rubellofomes cystidiatus was described from South China (as Fomitopsis 

cystidiata B.K. Cui & M.L. Han) by Han et al. (2014). Since then, there are no 

reports of this species from other parts of the world. Therefore, this is the first report 

of the species outside its type locality. 
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Fomitopsis P. Karst. 

Basidiomata annual to perennial, solitary or in clusters, hard and woody, 

effused-reflexed to pileate. Pileus sessile, semicircular to flabelliform, applanate, 

mostly azonate, white, cream or pale coloured. Hymenophore poroid, pores round to 

angular, pore surface white to tan, pore tubes concolorous with pore surface. 

Context white to cream, homogenouos. Hyphal system dimitic to trimitic, with 

hyaline generative hyphae, having clamp connections, and hyaline, thick walled 

skeletal hyphae, and skeleto ligative hyphae. Cystidia absent. Thin walled 

cystidioles may be present. Basidia clavate, 4 sterigmate, with basal clamp 

connections. Basidiospores subglobose to cylindrical, hyaline, smooth, thin to thick 

walled, negative in Melzer’s reagent. Members causes brown rot on wood. 

Fomitopsis palustris (Berk. & M.A. Curtis) Gilb. & Ryvarden, Mycotaxon 22 (2): 

364 (1985) 

Basionym: Polyporus palustris Berk. & M.A. Curtis, in Berkeley, Grevillea 1 (no. 4): 51 (1872) 

Synonyms: 

Pilatoporus palustris (Berk. & M.A. Curtis) Kotl. & Pouzar, Česká Mykol. 44 (4): 230 (1990) 

Tyromyces palustris (Berk. & M.A. Curtis) Murrill, N. Amer. Fl. (New York) 9 (1): 31 (1907) 

Trametes palustris (Berk. & M.A. Curtis) Ryvarden, Norw. Jl Bot. 24: 223 (1977) 

Postia palustris (Berk. & M.A. Curtis) A.B. De, J. Mycopathol. Res. 33 (1): 9 (1995) 

   Fɪɢᴜʀᴇ 97 

Basidiomata annual, medium sized, solitary, hard and woody, nearly 

coriaceous when fresh, hard, rigid and light in weight on drying, pileate. Pileus 100 

mm long, 10 mm thick, dimidiate, broadly attached, semicircular, applanate, slightly 

umbonate near attachment part, concentric zonations absent, pelliculose, glabrous, 

rough with uneven minute tubercles, creamish white, light brown on bruising, 

margin even, round.  Hymenophore irregularly poroid. Pores 2‒4 per mm, absent 

along margin, off white, light brown on bruising, pore tubes 5 mm long, non 

stratified, concolorous with pore surface. Context 6 mm thick, creamish white, 

homogenous, turning very pale brown on handling. Odour not distinct. Spore print 

not observed.   

Basidiospores 5.5–7 × 2–3 µm, Q=2–3, Qm=2.5, cylindrical, hyaline, 

smooth, thin walled, eguttulate, inamyloid in Melzer’s reagent. Basidia not 
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observed. Cystidia absent. Hymenial trama interwoven and trimitic. Generative 

hyphae 2–3 µm wide, hyaline, smooth, thin walled, branched, with clamp 

connections. Skeletal hyphae 3–7 µm wide, hyaline, thick walled (1‒2 µm), sparsly 

branched, septations not observed. Skeleto ligative hyphae 2–5 µm wide, hyaline, 

thick walled (1 µm), moderately branched, mostly without lumen. Pileal trama 

interwoven. Generative hyphae 2–4 µm wide, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeletal hyphae 3–8 µm wide, hyaline, thick 

walled (up to 4 µm), sparsly branched. Skeleto ligative hyphae 2–4 µm wide, 

hyaline, thick walled (1 µm), branched. Pileipellis an irregular cutis, made of 

hyphae that are 2‒6 µm wide, slightly thick walled and light brown in mass.   

Specimen examined: India. Kerala State: Idukki district, Vattavada, on dead wood 

(unidentified), 28 July 2019, Vinjusha N., ZGCVN899. 

Comments: Characters of the present collection properly fits with the description of 

F. palustris by Ryvarden & Gilbertson (1994), Núñez & Ryvarden (2001) and 

Ryvarden & Melo (2014). Present collection resembles a young specimen of 

Fomitopsis betulina (Bull.) B.K. Cui, M.L. Han & Y.C. Dai in morphology. Pileal 

surface of F. betulina usually have a scaly appearance (Ryvarden & Gilbertson 

1994), whereas, scales are totally absent on pileus surface of present collection. In 

addition, F. betulina produces slightly allantoid basidiospores (1.5‒1.7 µm wide), 

whereas, present collection produces cylindrical basidiospores that are 2‒3 µm wide. 

The present collection of F. palustris have slightly larger pores (2‒4 per mm), when 

compared to the previous Kerala collection of the species (4‒5 per mm, Leelavathy 

& Ganesh 2000). From Kerala, F. palustris was also documented by Leelavathy & 

Ganesh (2000) and Mohanan (1994).   

Fomitopsis caribensis B.K. Cui & Shun Liu, Mycological Progress 18: 1317–1327 

(2019) 

   Fɪɢᴜʀᴇ 98 

Basidiomata small to medium sized, found in imbricate clusters, hard and 

woody, light in weight, effused reflexed to pileate. Pileus 22‒110 mm long, 5‒21 
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mm thick, sessile, broadly attached, semicircular, applanate, zonations absent, 

rough, glabrous to minutely pubescent, cream buff, pale yellowish brown along 

margin, margin even, obtuse. Hymenophore poroid. Pores 7‒10 per mm, round, 

cream, pore tubes 2‒3 mm long, concolourous with pore surface. Context 2‒3 mm 

thick, cream, homogenous. Odour not distinctive. Spore print not observed.  

Basidiospores 5‒5.5 × 2‒3 µm, Q=1.8–2.5, Qm=2.1, cylindrical, hyaline, 

smooth, thin walled, eguttulate, inamyloid in Melzer’s reagent. Basidia not 

observed. Cystidia absent. Hymenial trama interwoven and dimitic. Generative 

hyphae 2‒3 µm wide, hyaline, smooth, thin walled, branched, with clamp 

connections. Skeletal hyphae 3‒5 µm, hyaline, smooth, thick walled (1µm), 

unbranched, septations not observed. Skeleto ligative hyphae not observed. Pileal 

trama interwoven. Generative hyphae 2‒3 µm wide, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeletal hyphae 2‒6 µm, hyaline, smooth, thick 

walled (1 µm), unbranched, septations not observed. Skeleto ligative hyphae not 

observed. Pileipellis interwoven at base to form erect trichoderm, made of hyphae 

that are 2‒5 µm wide, hyaline, thick walled, with obtuse ends.   

Specimens examined: India. Kerala State: Palakkad district, Dhoni, on Swietenia 

mahagoni, Hopea parviflora, 28 November 2018, Vinjusha N., ZGCVN769; 

Wayanad district, Kuruva Island, on fallen tree trunk (unidentified), 07 December 

2018, Vinjusha N., ZGCVN781.   

Comments: The Kerala collection agrees with the original taxonomic description of 

F. caribensis by Liu et al. (2019). According to Liu et al. (2019), size of 

basidiospores of the species is 6–7.5 × 2.3–3.1 μm. When compared to this, present 

collection has slightly smaller basidiospores (5‒5.5 × 2‒3 µm).  

 BLAST search using the newly generated LSU sequence from the present 

collection showed 97% similarity with Antrodia xantha (Fr.) Ryvarden (GenBank 

number: JX507730), and Ranadivia modesta (Kunze ex Fr.) Zmitr. (KP171226), 

96% similarity with Phaeodaedalea incerta (Curr.) Ţura, Zmitr., Wasser & Spirin 

(KP171234), Daedalea stevensonii Petr. (KP171235), D. hydnoides I. Lindblad & 

Ryvarden (KP171225), D. circularis B.K. Cui & Hai J. Li (KP171222), 
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Rhodofomitopsis feei (Fr.) B.K. Cui, M.L. Han & Y.C. Dai, in Han, Chen, Shen, 

Song, Vlasák, Dai & Cui (KF999927), 95% similarity with Fomitopsis ginkgonis 

B.K. Cui & Shun Liu (NG_068655, MK860115), F. eucalypticola B.K. Cui & Shun 

Liu (NG_068654, MK860113), F. caribensis B.K. Cui & Shun Liu (MK860108), 

Daedalea radiata B.K. Cui & Hai J. Li (KP171233), and F. pinicola (MN217407). 

Although, A. xantha showed 97% similarity with the Kerala collection, morphology 

the former is separted from the present collections by having strictly resupinate, 

widely effused basidiomata or with nodulolose knobs or blocks, having bright 

sulphurous yellow coloured hymenophore (according to the descriptions by 

Lombard & Gilbertson 1965;  Lowe 1966; Ryvarden & Gilbertson 1993; Roy & De 

1997). Ranadivia modesta also showed 97% similarity with our collection, however, 

the former produces trimitic hyphal system, having skeleto ligative hyphae with 

dense branches in the hymenium (as per the descriptions of Corner 1989; Núñez & 

Ryvarden 2001). Present collection has a dimitic hyphal system, and skeleto ligative 

hyphae are entirely absent. Fruit bodies of R. modesta are usually with a distinct 

small stipe with a discoid base, and are rarely above 3‒4 mm thick (Corner 1989; 

Núñez & Ryvarden 2001). However, our collections have sessile and broadly 

attached basidiocarps, that are never stipitate, with a thickness of 5‒21 mm. In 

addition, R. modesta produces white rot on the host. However, present Kerala 

collection produced brown rot on wood. 

 Phaeodaedalea incerta is distinguished from the present specimens by 

having almost black coloured pileus in mature fruit bodies, daedaleoid to 

labyrinthine or lamellate pore surface, trimitic hyphal system, and presence of 

cystidia (according to the description of Ryvarden & Johansen (1980, as Daedalea 

sprucei Berk.). Perennial basidiomata with stratified pore tubes, presence of bluish 

grey to peach coloured pileus, and trimitic hyphal system separates D. circularis (as 

per the description of Li & Cui 2013) from our collections. The presence of hydnoid 

and daedaleoid pore surface distinghuishes D. hydnoides and D. stevensonii from 

present collections (Lindblad & Ryvarden 1999; Petrak 1959 respectively). in 

addition, D. hydnoides produces dark brown basidiomata, and skeletocystidia. 

Basidiocarps of Rhodofomitopsis feei always produces pink to pinkish brown pileus 
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and pore surface and trimitic hyphal system (Ryvarden & Johansen 1980;  Núñez & 

Ryvarden 2001; Ryvarden & Melo 2014).  

 Fomitopsis ginkgonis is morphologically distinguished from the present 

Kerala collections by having dirty grayish brown to mouse grey coloured pileal 

surface, trimitic hyphal system and larger basidiospores ((7–) 7.2–9 × (2–) 2.2–3 (− 

3.3) μm) (Liu et al. 2019). Similarly, trimitic hyphal system, and larger 

basidiospores ((5.5–) 5.8–9.1 (−11.5) × 2.7–5 (− 5.2) μm in F. eucalypticola 

separates it from the present collections. Other similar species, Fomitopsis pinicola 

and Daedalea radiata are distinguished from our collections by having trimitic 

hyphal system and also partly daedaleoid hymenium in the latter (as per the 

descriptions of Ryvarden & Gilbertson 1993 and Li & Cui 2013 respectively). In 

addition F. pinicola produces cylindric ellipsoid basidiospores, that are 3.5‒4.5 µm 

wide) (Núñez & Ryvarden 2001).  

Thus, the present collection is identified as F. caribensis, based on the 

original taxonomic description, and a sequence similarity of 95% with the accession 

of the species from the type material.  

Antrodia P. Karst 

Basidiomata annual to perennial, resupinate to effused reflexed, hard and 

woody. Pileus when present, sessile, zonate to azonate, glabrous, white to cream. 

Context white to cream, homogenous. Hymenophore poroid, pores round to angular, 

or elongated angular, pore surface dull white, cream to tan, pore tubes conclorous 

with pore surface. Hyphal system dimitic, generative hyphae hyaline, thin to slightly 

thick walled, with clamp connections. Skeletal hyphae hyaline, thick walled, weakly 

to strogly metachromatic in cresyl blue. Cystidia absent. Basidia clavate, 4 

sterigmate. Basidiospores cylindrical, allantoid to oblong ellipsoid, hyaline, 

thinwalled, smooth, inamyloid in Melzer’s reagent. Antrodia causes brown rot on 

wood.  
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Antrodia albida (Fr.) Donk, Persoonia 4 (3): 339 (1966) 

Basionym: Daedalea albida Fr., Observ. mycol. (Havniae) 1: 107 (1815) 

Synonyms 

Polyporus serpens Fr., Observ. mycol. (Havniae) 2: 265 (1818) 

Daedalea serpens (Fr.) Fr., Syst. mycol. (Lundae) 1: 340 (1821) 

Daedalea albida Schwein., Schr. naturf. Ges. Leipzig 1: 93 [67 of repr.] (1822) 

Lenzites albidus (Fr.) Fr., Epicr. syst. mycol. (Upsaliae): 405 (1838) 

Trametes sepium Berk., London J. Bot. 6: 322 (1847) 

Trametes albida (Fr.) Fr., Summa veg. Scand., Sectio Post. (Stockholm): 324 (1849) 

Trametes serpens (Fr.) Fr., Hymenomyc. eur. (Upsaliae): 586 (1874) 

Antrodia serpens (Fr.) P. Karst., Meddn Soc. Fauna Flora fenn. 5: 40 (1879) 

Physisporus serpens (Fr.) P. Karst., Acta Soc. Fauna Flora fenn. 2 (no. 1): 31 (1881) 

Cellularia albida (Fr.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 451 (1898) 

Coriolellus sepium (Berk.) Murrill, Bull. Torrey bot. Club 32 (9): 481 (1905) 

Trametes serpens subsp. albida (Fr.) Bourdot & Galzin, Bull. trimest. Soc. mycol. Fr. 41 (2): 167 

(1925) 

Agaricus serpens (Fr.) E.H.L. Krause, Basidiomycetum Rostochiensium, Suppl. 4: 143 (1932) 

Coriolellus serpens (Fr.) Bondartsev, Trut. Grib Evrop. Chasti SSSR Kavkaza [Bracket Fungi Europ. 

U.S.S.R. Caucasus] (Moscow-Leningrad): 513 (1953) 

Coriolellus albidus (Fr.) Bondartsev, Trut. Grib Evrop. Chasti SSSR Kavkaza [Bracket Fungi Europ. 

U.S.S.R. Caucasus] (Moscow-Leningrad): 504 (1953) 

 

   Fɪɢᴜʀᴇ 99 

Basidiomata annual, resupinate, adnate, in small to medium sized patches, 

soft and coriaceous, light in weight, up to 2 mm thick, margin uneven, rhizomorphs 

absent. Pileus absent. Hymenophore elongated poroid. Pores 1‒2 per mm, mostly 

oblique on the substratum, some areas irpicoid, dull white, cream to light brown on 

bruising. Context indistinct, less than 1 mm thick, cream, homogenous. Odour not 

distinctive. Spore print not observed.   

Basidiospores 12‒14 × 3‒3.5 µm, Q=3.7–4, Qm=3.85, cylindrical, hyaline, 

smooth, thin walled, monoguttulate, inamyloid in Melzer's reagent. Basidia not 

observed. Cystidia absent. Hymenial trama interwoven and dimitic. Generative 

hyphae 2‒3 µm wide, hyaline, smooth, thin to slightly thick walled ( up to 1 µm), 

highly branched, with clamp connections. Skeletal hyphae hyaline, weakly 

metachromatic in cresyl blue, thick walled (2 µm), unbranched, septations not 

observed, easily broken and stained along the broken walls. Pileal trama 

interwoven. Generative hyphae 2‒3 µm wide, hyaline, smooth, thin to slightly thick 

walled (up to 1 µm), branched, with clamp connections. Skeletal hyphae 
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predominant, hyaline, thick walled (2 µm), unbranched, septations not observed, 

easily broken and stained along the broken walls. 

Specimen examined: India. Kerala State: Kozhikode district, Chelavoor, Thurayil 

Kotta, on dead branch (unidentified), 11 August 2018, Vinjusha N., ZGCVN701. 

Comments: Characters of the present specimen fits well with the descriptions of A. 

albida by Ryvarden & Johansen (1980), Ryvarden & Gilbertson (1993), and Núñez 

& Ryvarden (2000). The larger size of basidiospores (12‒14 µm long) of Antrodia 

albidia easily distinguishes it from other closely related resupinate species of the 

genus, like A. gossypina (Speg.) Ryvarden, A. heteromorpha (Fr.) Donk., and A. 

sinuosa (Fr.) P. Karst.  

Antrodia albida is a widely distributed temperate species (Núñez & 

Ryvarden 2001). This species has been reported from Kerala by Mohanan (2011). 

Neoantrodia Audet 

Basidiomata annual to perennial, often found in imbricate clusters, 

coriaceous to hard and woody, effused reflexed to pileate. Pileus sessile, cream to 

pale brown. Hymenophore poroid, pores mostly angular to oblique, pore surface 

cream to pale brown, pore tubes creamish white to pale brown. Context cream to 

brownish in colour. Hyphal system dimitic, with hyaline, thin to thick walled 

generative hyphae, having clamp connections, and hyaline, thick walled skeletal 

hyphae. Cystidia absent. Encrusted cystidioles present or absent. Basidia clavate, 4 

sterigmate. Basidiospores cylindrical to fusoid, hyaline, thin walled, inamyloid in 

Melzer’s reagent. The genus causes brown rot on wood.  

Neoantrodia serialis (Fr.) Audet, Mushrooms nomenclatural novelties 6: [2] (2017) 

Basionym: Polyporus serialis Fr., Syst. mycol. (Lundae) 1: 370 (1821) 

Synonyms: 

Polyporus callosus Fr., Syst. mycol. (Lundae) 1: 381 (1821) 

Boletus serialis (Fr.) Spreng., Syst. veg., Edn 16 4 (1): 278 (1827) 

Trametes serialis (Fr.) Fr., Hymenomyc. eur. (Upsaliae): 584 (1874) 

Fomitopsis serialis (Fr.) P. Karst., Revue mycol., Toulouse 3 (no. 9): 18 (1881) 

Physisporus callosus (Fr.) P. Karst., Revue mycol., Toulouse 3(no. 9): 18 (1881) 

Poria callosa (Fr.) Quél., Enchir. fung. (Paris): 110 (1886)  

Trametes contigua Wettst., Verh. zool.-bot. Ges. Wien 38: 180 (1888) 



 446 

Polyporus favogineus (Hoffm. ex Harz) Wettst., Verh. zool.-bot. Ges. Wien 38: 181 (1888) 

Polyporus vaporarius var. favogineus Hoffm. ex Harz, Botan. Zbl. 36: 379 (1888) 

Polyporus pseudoannosus Velen., České Houby 4-5: 659 (1922) 

Coriolellus serialis f. resupinatostratosus Domański [as 'resupinatostratosa'], Fragm. flor. geobot. 

(Kraków) 8 (4): 514 (1962) 

Coriolus serialis f. resupinatus (Bourdot & Galzin) Komarova, Opredelitel' trutovykh gribov 

Belorussii: 143 (1964) 

Antrodia serialis (Fr.) Donk, Persoonia 4 (3): 340 (1966) 

Daedalea serialis (Fr.) Aoshima, Trans. Mycol. Soc. Japan 8 (1): 2 (1967) 

             Fɪɢᴜʀᴇ 100 

Basidiomata small to medium sized, found in imbricate clusters, weakly 

coriaceous when fresh, becoming hard on drying, easily separated from the host as a 

sheath, light in weight, effused reflexed to pileate. Pileus 20‒30 mm long, 25‒30 

mm thick, sessile, broadly attached, pileus always fused and becoming compound 

fruit bodies, semicircular, applanate, concentrically zonate, sulcate, with minute 

tubercles, glabrous, cream to pale brown, margin even, obtuse. Hymenophore 

poroid. Pores 3‒4 per mm, angular, becoming oblique, large and elongated towards 

attachment region, cream with a pale brownish tint, pore tubes up to 2 mm long, 

creamish white, concolourous with pore surface. Context 2 mm thick, cream, light 

brown on upper side. Odour not distinctive. Spore print not observed.  

Basidiospores 7‒11 × 2.5‒3 µm, Q=2.5–4, Qm=3.55, cylindrical, hyaline, 

smooth, thin walled, with guttulate contents, inamyloid in Melzer’s reagent. Basidia 

12‒20 × 5‒6 µm, clavate, hyaline, 4 sterigmate, with basal clamp connection. 

Cystidia absent. Hymenial trama interwoven and dimitic. Generative hyphae 2‒3 

µm wide, hyaline, smooth, thin walled, branched, with clamp connections. Skeletal 

hyphae 2‒5 µm, hyaline, smooth, thick walled (1 µm), sparsely branched, many 

hyphae flexuose, septations not observed. Skeleto ligative hyphae not observed. 

Pileal trama interwoven. Generative hyphae 2‒3 µm wide, hyaline, smooth, thin 

walled, branched, with clamp connections. Skeletal hyphae 2‒5 µm, hyaline, 

smooth, thick walled (1 µm), less flexuose than in hymenial trama, sparsely 

branched, septations not observed. Skeleto ligative hyphae not observed. Pileipellis 

an irregular cutis with in between erect, slightly projecting hyphae that are 2‒4 µm 

wide, hyaline, thick walled, with obtuse ends.   
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Specimen examined: India. Kerala State: Malappuram district, Kadampuzha 

Temple, on dead wood of Mangifera indica, 04 November 2016, Vinjusha N., 

ZGCVN286.  

Comments: Morphology of the present Kerala collection properly match with the 

taxonomic descriptions of N. serialis by Núñez & Ryvarden (2001) and Ryvarden & 

Melo (2014). The present specimen resembles Antrodia heteromorpha (Fr.) Donk in 

morphology, but differentiated by larger basidiospores (10‒13 × 5‒7 µm, according 

to the description of Ryvarden & Melo 2014). Another similar species, Antrodia 

albida is also separated from the present collection by larger basidiospores (10‒14 × 

3.5‒5 µm, based on the description by Núñez & Ryvarden 2001).  

Neoantrodia serialis has cosmopolitan distribution in coniferous forests 

(Ryvarden & Gilbertson (1993). The species is also reported on angiosperms, but 

not frequent (Lowe 1966). According to (Lowe 1966), the species has widespread 

distribution in temperate areas of Africa, Asia, Europe, North America and Oceania. 

Hydnoporia  Murrill  

Basidiomata annual, found in imbricate clusters, resupinate to effused 

reflexed. Pileus sessile, semicircular, applanate, concentrically zonate, tomentose to 

hirsute, cinnamon brown to brown. Hymenophore smooth to hydnoid, surface 

brown, mostly paler towards margin. Context thin, yellowish brown, homogenous. 

Hyphal system monomitic to dimitic, hyphae yellow to dark brown, thick walled. 

Setae present, subulate, pointed towards tip, dark brown, Basidia clavate, narrowly 

clavate to cylindrical. Basidiospores cylindrical to allantoid, hyaline, smooth, thin 

walled, inamyloid in Melzer’s reagent. Members of the genus cause white rot on the 

wood. 

Hydnoporia tabacina (Sowerby) Spirin, Miettinen & K.H. Larss., in Miettinen, 

Larsson & Spirin, Fungal Systematics and Evolution 4: 93 (2019) 

Basionym: Auricularia tabacina Sowerby, Col. fig. Engl. Fung. Mushr. (London) 1(no. 5): tab. 25 

(1796) 

Synonyms: 

Thelephora tabacina (Sowerby) Fr., Syst. mycol. (Lundae) 1: 118 (1822) 
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Thelephora tabacina var. tabacina (Sowerby) Fr., Syst. mycol. (Lundae) 1: 118 (1822)  

Stereum tabacinum var. tabacinum (Sowerby) Fr., Epicr. syst. mycol. (Upsaliae): 550 (1838)  

Stereum tabacinum (Sowerby) Fr., Epicr. syst. mycol. (Upsaliae): 550 (1838) 

Hymenochaete tabacina (Sowerby) Lév., Annls Sci. Nat., Bot., sér. 3 5: 145 (1846) 

Hymenochaete tabacina f. tabacina (Sowerby) Lév., Annls Sci. Nat., Bot., sér. 3 5: 145 (1846)  

Pseudochaete tabacina (Sowerby) T. Wagner & M. Fisch., Mycol. Progr. 1 (1): 100 (2002) 

Hymenochaetopsis tabacina (Sowerby) S.H. He & Jiao Yang, in Yang, Dai & He, Mycol. Progr. 

15(2/13): 13 (2016) 

 

Fɪɢᴜʀᴇ 101 

Basidiomata annual, small, light in weight, coriaceous, effused-reflexed to 

pileate. Pileus 23‒45 mm long, less than 1 mm thick, sessile, semicircular to 

flabelliform, applanate, concentrically zonate, matted tomentose, hairs more 

prominent along the concentric circles, lesser towards margin, dark ochre to 

yellowish brown, initially yellow along the margin, black in KOH, margin wavy, 

thin and papery. Hymenphore roughened, without pores, surface with projectiong 

brownish black setae. Context less than 1 mm thick, yellowish brown, turning black 

in KOH. Odour not distinctive. Spore print not observed.  

Basidiospores 4–6 × 1.5–2 µm, Q=2–3, Qm=2.7, cylindrical, slightly curved, 

hyaline, smooth, inamyloid in Melzer’s reagent. Basidia 24–26.5 × 3‒4 µm, 

cylindrical to narrowly clavate, hyaline to yellowish brown, 4 sterigmate, slightly 

thick–walled. Hymenial setae abundant, 69–95 × 5‒11 µm, arising from the ends of 

contextual skeletal hyphae; subulate, tips acute, dark brown, thick walled (2‒4 µm), 

often covered with agglutinated sheath. Hymenial trama interwoven and 

monomitic. Generative hyphae 2.6–4.5 µm wide, yellow to dark brown, smooth, 

thick walled (up to 1 µm), weakly branched. Pileal trama interwoven and 

monomitic. Generative hyphae 2–4 µm wide, yellow to dark brown, thick walled (up 

to 1 µm), unbranched to weakly branched. Pileipellis forming thick agglutinated 

trichodermal patches, 25‒78 µm long; each hyphae 1.5‒3 µm wide, brown, smooth 

to encrusted, thin to slightly (up to 1 µm) thick walled, with obtuse ends. 

Specimens examined: India. Kerala State: Wayanad district, Thirunelli, 16 October 

2015, Vinjusha N., ZGCVN233; Chembra Peak, on dead branch (unidentified), 16 

November 2018, Vinjusha N., ZGCVN754; Idukki district, Munnar, on dead wood 

stump (unidentified), Vinjusha N., 26 October 2015, ZGCVN251. 
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Comments: Morphology of the present collections fits well with the previous 

descriptions of H. tabacina by Chamuris (1988), Parmasto (2001a), and Dai (2010). 

According to Parmasto (2001a) and Dai (2010), setal hyphae are present in H. 

tabacina. However, setal hyphae were not observed in the present collection. 

Parmasto (2001a) had opined that setal hyphae present in this species were rare and 

sometimes were absent in young specimens. This may be a reason for the lack of 

setal hyphae in the present collection. Present specimen resembles H. intricata in 

morphology. The closely related Hymenocheatopsis intricata is distinghuished from 

the present collecetion by having scanty setae that are broadly subulate (8‒15 µm 

wide, according to description of Dai 2010). Moreover, the former has slightly 

smaller basidiospores ((3–) 3.5–5(–5.3) × (1.4–) 1.6–2 (–2.3) μm) than the present 

collection. Hymenochaete rheicolor (Mont.) Lév. also shows similarity with the 

present specimen, however, possesses larger basidiospores ((4.5–) 5–6.8 (–7) × 2–

2.8 (–3) μm, based on Dai 2010). Another closely related species Hydnoporia 

laricicola (S.H. He & Jiao Yang) Spirin & Miettinen is separated from the present 

collection by their perennial basidiocarps and presence of hymenial hyphidia 

(according to description of Miettinen et al. 2019).  

 Hydnoporia tabacina is a cosmopolitan species (Corfixen & Parmasto 2017). 

The species has not been reported from Kerala so far.  

Hymenochaete Lév. 

Basidiomata characterized annual to perennial, often thin and membraneous, 

found in imbricate clusters, hard and woody, resupinate, effused reflexed to pileate 

or stipitate. Pileus circular to semicircular, applanate to concave, concentrically 

zonate, sulcations present or absent, tomentose to velutinous or pubescent, yellowish 

brown to brown. Hymenophore smooth to tuberculate hymenium, with projecting 

setae, surface light to dark brown, sometimes with yellowish shades towards margin. 

Hyphal system monomitic, generative hyphae hyaline or golden yellow to rusty 

brown hyphae, thick walled, without clamp connections. Setae present, subulate, 

dark brown, smooth to encrusted. Basidiospores cylindrical, ellipsoid, allantoid to 
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subglobose, smooth, thin walled, inamyloid in Melzer’s reagent. Members cause 

white rot on wood. 

Hymenochaete boddingii Hembrom, A. Parihar, K. Das, A. Ghosh, in Rossi, Das, 

Hembrom, Santamaria, Parihar, Ghosh, Henkel, Hofstetter, Randrianjohany, 

Vizzini, Wang & Buyck, Cryptog. Mycol. 41 (4): 83 (2020) 

             Fɪɢᴜʀᴇ 102 

Basidiomata 30‒60 mm tall, annual, medium sized, light in weight, brittle 

when dry, stipitate pileate. Pileus 25‒65 mm long, up to 1 mm thick, flabelliform to 

weakly infundibuliform by fusing of lateral sides of adjacent pilei, mostly imbricate, 

concentrically zonate, sometimes radially wrinkled, adpressed tomentose, hairs 

lesser when mature, cinnamon brown with almost alternating yellowish brown 

zones, a light yellowish brown margin, black in KOH, margin wavy to highly lobed, 

incurved on driying. Hymenophore smooth without pores, brownish black setae 

present throughout the surface except margin, sometimes tuberculate, dark 

fuliginous brown, yellowish brown towards margin. Context thin, less than .5 mm 

thick, brown, turning black in KOH. Stipe 20‒50 mm tall, laterally attached, often 

laterally compressed, slightly broadened at base in some, mostly branched into two 

or three towards the pileus, adpressed velutinate with scattered projecting setae, 

setae absent towards base, dark brown to rusty brown, base always attached with 

leaf litters and small roots of adjacent trees, stipe tissue solid, brown. Odour not 

distinctive. Spore print not observed.  

Basidiospores 2–3 × 1.2–2 µm, Q=1.2–1.5, Qm=1.3, subglobose to broadly 

ellipsoid, mostly hyaline, but some spores pale yellow, eguttulate, thin walled, 

smooth, inamyloid in Melzer’ s reagent. Basidia 26–42 × 22.5 µm, cylindrical, 

hyaline, thin walled, 4 sterigmate. Cystidia absent. Hymenial setae abundant and 

found in 2‒3 layers, 30–72 × 5–9 µm, projecting more than 100 µm long from 

hymenium, subulate, tips acute, dark brown, thick walled (wall thickness 2‒4 µm). 

Hymenial trama interwoven, tightly arranged, and monomitic. Generative hyphae 

2–4 µm wide, yellowish brown to brown, thin to thick walled (wall thickness 1 µm), 

frequently septate, branched, without clamp connections. Pileal trama interwoven, 
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loosely arranged, monomitic. Generative hyphae 2–4 µm wide, yellowish brown to 

brown, mostly thick walled (wall thickness 1 µm), not frequently septate as in 

hymenium, branched, without clamp connections. Pileipellis loosly interwoven at 

the base to form erect long trichodermium made of hyphae that are 2‒3.5 µm wide, 

thin to thick walled (1 µm) yellowish brown with obtuse ends. Stipe trama similar as 

pileal trama, hyphae highly interwoven than in pileus, generative hyphae 2–4.5 µm 

wide, yellowish brown to brown, thin to thick walled (wall thickness 1 µm), 

branched, without clamp connections. Stipitipellis composed of trichodermium 

similar as pileipellis, but at some portion made of thick walled, agglutinated hyphae 

that are 2‒4.5 µm wide, pale yellow to brown in colour.  Projecting setae found 

scattered on upper regions of stipitipellis. 

Specimens examined: India. Kerala State: Kasaragod district, Neeleshwaram, 

Kareem’s Forest Park, on soil, 30 July 2019, Vinjusha N., ZGCVN869. 

Comments: Characters of the present collection properly matched with the original 

description of H. boddingii (Rossi et al. 2020). The present collection resembles H. 

damicornis in morphology, but the later can be easily distinguished by the larger 

size of basidiospores (5.5‒7 × 4‒7.5 µm). Similarly, another closely related species, 

H. reniformis can be separated from our collection by larger basidiospores (5.5‒6.5 

× 4‒5 µm) and wider setae (12‒25 µm). Basidiospores of both H. damicornis and H. 

reniformis are described as a hyaline (Ryvarden 1985, Léger 1998) whereas some of 

the basidiospores of present collection were pale yellow. Another species, 

Hymenochaete adusta possesses smaller basidiospores as in the present collection, 

however, the former has an effused reflexed basidiomata and is entirely different in 

morphology from the latter.  

In the BLAST search result, present specimen showed 95% similarity H. 

boddingii (GenBank numbers: MN030341, MN030343, MN030344). BLAST 

search result also showed 93% identity with H. subferruginea. Present collection 

shows resemblances with H. subferruginea in some macroscopic and microscopic 

characters. However, H. subferruginea never produces stipitate basidiocarps and 
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their spores are slightly larger (2.8–3.5 × 2–2.5 μm) than present collection (2–3 × 

1.2–2 µm).  

In the phylogenetic tree (Fɪɢᴜʀᴇ 136), present collection settled along with 

accession of H. boddingii from the type material (voucher numbers: MEH-69996, 

MEH-66068, MEH-66150; GenBank numbers: MN030341, MN030343, MN030344 

respectively) with 90% bootstrap support.  

H. boddingii is a recently described species from India (Rossi et al. 2020). 

This species has not been reported from Kerala to date.  

Hymenochaete ochromarginata P.H.B. Talbot, Bothalia 4 (4): 944 (1948) 

             Fɪɢᴜʀᴇ 103 

Basidiomata annual, medium sized, light in weight, brittle when dry, 

effused-reflexed to pileate. Pileus 35‒50 mm long, 1 mm thick, sessile to broadly 

attached, semicircular, applanate, concentrically zonate, sulcate, velutinous, hairs 

more prominent along the concentric circles, lesser towards margin, yellowish 

brown to brown, pale along the margin, black in KOH, margin wavy, thin. 

Hymenophore smooth without pores, brownish black setae present throughout the 

surface except margin, surface weakly transluscent, small irregular tubercles present, 

brown with a yellowish tinch, yellow to ochre along margin. Context up to 1 mm 

thick, brown, turning black in KOH. Odour not distinctive. Spore print not 

observed.  

Basidiospores 2–4 × 1.6–2 µm, Q=1.2–1.8, Qm=1.6, oblong ellipsoid, 

hyaline, eguttulate, thin walled, smooth, inamyloid in Melzer’s reagent. Basidia 11–

18 × 2‒4 µm, cylindrical to narrowly clavate, hyaline to yellowish brown, thin 

walled, 4 sterigmate. Cystidia absent Hymenial setae abundant, 20–56 × 5–10 µm, 

subulate, with very short basal stalk like structure, tips acute, dark brown, thick 

walled (up to 4 µm). Cylindrical, narrow, paraphysis like cell observed between 

setae and basidia; 1‒1.5 µm wide, hyaline, thin walled, with obtuse ends. Hymenial 

trama interwoven and monomitic. Generative hyphae 2–4 µm wide, brown to dark 

brown, thin to thick walled (up to 1 µm), moderately septate, sparsely branched. 
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Pileal trama interwoven and monomitic. Generative hyphae 2–4 µm wide, yellow 

to dark brown, thick walled (wall thickness up to 1.5 µm), moderately septate, 

unbranched to rarely branched. Pileipellis interwoven at the base to form erect 

trichodermal patches 36‒72 µm long; each hyphae 2‒4 µm wide, brown, smooth to 

encrusted, thin to slightly (up to 1 µm) thick walled, with obtuse ends.   

Specimens examined: India. Kerala State: Kozhikode district, Palazhi, 

Bhayankavu, on dead log of Ficus species, 27 December 2015, Vinjusha N., 

ZGCVN268; Palazhi, Bhayankavu, on live Ficus species, 26 June 2016, Vinjusha 

N., ZGCVN334, ZGCVN337; Koyilandy, Poyilkavu, on Mimusops elengi, 16 July 

2016, Vinjusha N., ZGCVN372; 22 August 2016; Malappuram, Nilambur, KFRI 

campus, on Swietenia mahagoni (L.) Jacq., 17 November 2016, Vinjusha N, 

ZGCVN475; Ernakulam district, Iringole Kavu, on Swietenia mahagoni, 08 July 

2017, Vinjusha N., ZGCVN565. 

Comments: Present collection was identified as H. ochromarginata based on the 

description of Dai (2010). The collections resemble Hymenochaete rubiginosa 

(Dicks.) Lév. in some macroscopic and microscopic characters. But the latter differs 

from present collections by having larger spores ((4) 4.3–5.1 (5.8) × (2.2) 2.5–3 μm 

and narrower hyphae (1.5‒2.5 µm in diameter). Hymenochaete ochromarginata has 

been reported from Africa, Thailand and China (Dai 2010).  

Mohanan (2011) had reported H. rubiginosa from a sacred grove in Kerala 

(Iringole Kavu, Ernakulam district). One of the present collections (voucher number: 

ZGCVN475) was obtained from Irigole Kavu, the same collection locality from 

where Mohanan (2011) had collected the species and described it as “H. 

rubiginosa”. Based on the detailed morphological study of the specimen, it was 

found that the specimen identified by Mohanan (2011) was not H. rubiginosa, 

instead H. ochromarginata, because the former possesses larger basidiospores and 

narrower hyphae (according to description of Dai 2010) than the present collection.  
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Coltricia Gray 

Basidiomata annual, terrestrial, centrally to laterally stipitate, soft and tough. 

Pileus circular, concentrically zonate, tomentose to silky fibrillose, yellowish to 

rusty brown. Hymenophore poroid, pores angular, pore surface brown to rusty 

brown, pore tubes brown. Context cinnamon to deep brown, homogenous. Hyphal 

system monomitic, generative hyphae thin to thick walled, yellowish brown to 

brown, without clamp connections. Setae absent. Basidia broadly clavate to clavate, 

4 sterigmate. Basidiospores ellipsoid to cylindrical, smooth, golden yellow to rusty 

brown, with variable dextrinoid reaction in Melzer’s reagent. Members cause white 

rot on dead wood. 

Coltricia cinnamomea (Jacq.) Murrill, Bull. Torrey bot. Club 31 (6): 343 (1904) 

Basionym: Boletus cinnamomeus Jacq., Collnea bot. 1 (1): 116 (1787) [1786] 

Synonyms: 

Boletus cinnamomeus Jacq., Collnea bot. 1 (1): 116 (1787) 

Strilia cinnamomea (Jacq.) Gray, Nat. Arr. Brit. Pl. (London) 1: 645 (1821) 

Polyporus cinnamomeus (Jacq.) Pers., Mycol. eur. (Erlanga) 2: 41 (1825) 

Polyporus parvulus Klotzsch, Linnaea 8 (4): 483 (1833) 

Polystictus parvulus Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 71 (1851) 

Polystictus cinnamomeus (Jacq.) Sacc., Syll. fung. (Abellini) 6: 210 (1888) 

Pelloporus cinnamomeus (Jacq.) Quél., Fl. mycol. France (Paris): 402 (1888) 

Pelloporus fimbriatus var. cinnamomeus (Jacq.) Quél., Fl. mycol. France (Paris): 402 (1888) 

Microporus cinnamomeus (Jacq.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 495 (1898) 

Xanthochrous cinnamomeus (Jacq.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 100 (1900) 

Polystictus perennis f. cinnamomeus (Jacq.) Pilát, Atlas Champ. l'Europe, III, Polyporaceae (Praha) 

1: 582 (1940) 

             Fɪɢᴜʀᴇ 104 

Basidiomata annual, small to medium sized, coriaceous, light in weight, 

centrally stipitate, 35‒60 mm tall. Pileus circular, 15‒45 mm in diameter, up to 3 

mm thick, flat to infundibuliform, concentrically zonate, shiny, silky fibrillose hairs 

present, hairs more prominent along concentric zonations, cinnamon brown, black in 

KOH, margin thin, mostly even, incurved on drying. Hymenophore poroid. Pores 

2‒4 per mm, angular, absent along margin, pores deccurent, surface golden yellow 

to brown, glancing, pore tube up to 2 mm long, brown. Context 1 mm thick, 

yellowish brown, soft, coriaceous. Stipe 25‒35 mm long, 2‒3 mm thick, cylindrical, 

laterally flat in some specimens, broadened near the pileus, dark brown with pale 
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yellowish shades, velutinous to hirsute, tissue solid, dark brown. Odour not 

distinctive. Spore print not observed.  

Basidiospores 5‒8 × 4‒5 µm, Q= 1.2–1.4, Qm=1.3, ellipsoid to broadly 

ellipsoid, hyaline to pale yellowish, thin walled, smooth, guttulate, inamyloid in 

Melzer’s reagent. Basidia 12‒26 × 5‒9 µm, broadly clavate, 2 sterigmate. Setae 

absent. Hymenial trama intertwined and monomitic. Generative hyphae 4‒8 µm 

wide, light to dark brown, septate, thick walled (1 µm), smooth, branched, without 

clamp connections. Pileal trama almost parallelly arranged. Generative hyphae 5‒7 

µm wide, deep brown, septate, smooth, thick walled (1 µm), moderately branched. 

Pileipellis a cutis interrupted by patches of projecting hyphal elements that are 2‒4 

µm wide, light brown in colour, weakly encrusted, with obtuse ends. Stipe trama 

interwoven. Generative hyphae 6‒8 µm wide, deep brown than present in pileus, 

septate, clamp connections absent, thick walled (1‒2 µm), branched, some hyphae 

irregularly swollen at apex. Stipitipellis consist of cutis at the base and forming 

erect, long, simple to branched trichoderm; hyphae 2‒5 µm wide, dark brown, thick 

walled, weakly encrusted, with obtuse ends. 

Specimens examined: India. Kerala State, Kottayam district, Vagamon, Pine valley, 

on needles of Pinus species, 24 October 15, Vinjusha N, ZGCVN242; Kozhikode 

district, Peruvannamuzhy forest, on soil, Vinjusha N., ZGCVN868; Palakkad 

district, Mannarkkad, Silent Valley National Park areas, on soil, 26 October 2019, 

Krishnapriya K., ZGCVN918. 

Comments: Morphology of the present collections fits well with the descriptions of 

C. cinnamomea by Ryvarden & Gilbertson (1993) and Dai (2010). Present 

collections resembles Coltricia perennis (L.) Murrill in many macroscopic and 

microscopic features. According to Ryvarden & Gilbertson (1993), Coltricia 

perennis possesses dichotomously branched hyphae at the pileipellis region. The 

present specimen lacked dichotomous branches. Based on the description of 

Ryvarden & Gilbertson (1993), Coltricia cinnamomea is separated from C. perennis 

by having more softer and darker, silky fibrillose hairs on pileus surface. In addition, 

Coltricia cinnamomea usually produces smaller basidiocarps than C. perennis (Dai 



 456 

2010). By referring to these descriptions, the present collection can be undoubtedly 

placed as C. cinnamomea.  

 Coltricia cinnamomea is a cosmopolitan species (Ryvarden & Johansen 

1980). This species has been described from Kerala by Mohanan (2011). 

 

Coltricia pyrophila (Wakef.) Ryvarden, Norw. Jl Bot. 19: 231 (1972) 

Basionym: Polyporus pyrophilus Wakef., Bull. Misc. Inf., Kew (3): 71 (1916) 

              Fɪɢᴜʀᴇ 105 

Basidiomata annual, medium sized, solitary, infundibuliform, water soaked 

when fresh, corky and light in weight on drying, stipitate, up to 70 mm tall. Pileus 

circular, 40‒70 mm in diameter, up to 10 mm thick, slightly depressed in the centre, 

uneven with irregular outgrowths, weakly zonate, zonations prominent towards 

margin, weakly pubescent to glabrous, yellowish brown to brown, dull, incurved on 

drying. Hymenophore poroid. Pores 4‒5 per mm, angular to oblique, pores slightly 

deccurent, surface dull white when fresh and in young fruitbodies, dark brown when 

mature, pore tube 2‒5 mm long, brown. Context 2‒4 mm thick, dark brown, 

concentric zontions visible. Stipe 30‒65 mm long, up to 12 mm thick, central, 

cylindrical, minutely pubescent, yellow when young, turning yellowish brown, 

slightly bulbous at the base. Odour not distinctive. Spore print not observed.  

Basidiospores 4‒6 × 3‒4 µm, Q=1.2–1.8, Qm=1.4, ellipsoid to broadly 

ellipsoid, hyaline to yellowish brown, thick walled, smooth, guttulate, inamyloid in 

Melzer’s reagent. Basidia not observed. Setae absent. Hymenial trama interwoven 

and monomitic. Generative hyphae 2‒5 µm wide, golden to deep brown, smooth, 

thin walled, moderately branched, without clamp connections. Pileal trama almost 

parallel. Generative hyphae 3‒6 µm wide, golden to deep brown, smooth, thin 

walled, septations more frequent than present in hymenium, moderately branched, 

without clamp connections. Pileipellis basically a cutis with scattered, irregularly 

projecting hyphal elements which are 2‒5 µm wide, yellowish brown to brown, 
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almost thick walled with obtuse ends. Stipe trama weakly parallel. Generative 

hyphae 3‒6 µm wide, golden to deep brown, smooth, thin walled, moderately 

branched, without clamp connections. Stipitipellis a cutis similar as pileipellis, 

made of hyphae that are 2‒5 µm wide, yellowish brown to brown, almost thick 

walled, with obtuse ends.  

Specimen examined: India. Kerala State: Kozhikode district, Pokkunnu, on soil, 15 

June 2017, Vinjusha N., ZGCVN497. 

Comments: Morphology of the present specimen fits well with the available 

descriptions of C. pyrophila such as Ryvarden & Johansen (1980), Corner (1991), 

and Dai (2010), except a variation in the colour of basidiospores. According to 

Ryvarden & Johansen (1980), basidiospores of C. pyrophila are hyaline. Corner 

(1991) and Dai (2010) described the spores of the species as hyaline to pale yellow. 

However, some of the basidiospores of the present collection were yellowish brown 

in colour. Present specimen resembles C. perennis (L.) Murrill in morphology. 

However, latter produces larger basidiospores (6‒11 × 4‒6.5 µm (Corner 1991); 6‒9 

(‒10) × 3.5‒5 (‒5.5) µm (Ryvarden & Gilbertson 1993; (6–) 6.5–9 (–10) × (4–) 4.1–

5.1 µm (–6) μm (Dai 2010)) than the present collection.  

C. pyrophila has distribution in Africa, Asia and Europe (Ryvarden & 

Johansen 1980; Ryvarden & Gilbertson 1991; Dai 2010). The species has been 

reported from India (Sexena 1961; Sharma 1989, 2012). There are no reports of this 

species from Kerala so far. 

Fuscoporia Murrill 

Basidiomata annual to perennial, solitary or in clusters, hard and woody, 

resupinate, pileate or laterally stipitate. Pileus semicircular, applanate, concentric 

zonate, sulcate, tomentose to velutinate, non crusted. Hymenophore poroid, pores 

round to ovoid, pore surface yellowish brown to brown, pore tubes brown. Context 

umber brown, homogenous. Hyphal system dimitic, generative hyphae hyaline, thin 

walled. Skeletal hyphae yellowish to brown, thick walled. Setae present, subulate, 

straight or hooked, mostly originating from tramal hyphae, dark brown, thick 
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walled. Basidiospores cylindrical, oblong-ellipsoid, broadly ellipsoid or subglobose, 

hyaline, smooth, thin walled, inamyloid in Melzer’s reagent. Members cause white 

rot on wood.  

 

Fuscoporia rhabarbarina (Berk.) Groposo, Log.-Leite & Góes-Neto, Mycotaxon 

101: 61 (2007) 

Basionym: Polyporus rhabarbarinus Berk., Ann. nat. Hist., Mag. Zool. Bot. Geol. 3: 388 (1839) 

Synonyms: 

Polyporus rhabarbarinus Berk., Ann. nat. Hist., Mag. Zool. Bot. Geol. 3: 388 (1839) 

Fomes rhabarbarinus (Berk.) Sacc., Syll. fung. (Abellini) 6: 16 (1888) 

Scindalma rhabarbarinum (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 519 (1898) 

Fomes rheicolor Lloyd, Mycol. Writ. 4 (Syn. gen. Fomes): 245 (1915) 

Phellinus rhabarbarinus (Berk.) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 164: 229 (1965) 

Phellinus rheicolor (Lloyd) Ryvarden, Norw. Jl Bot. 19: 235 (1972) 

Mucronoporus rhabarbarinus (Berk.) Zmitr., Malysheva & Spirin, Nov. sist. Niz. Rast. 40: 183 

(2006) 

 

             Fɪɢᴜʀᴇ 106 

Basidiomata perennial, large, either solitary or in clusters, hard and woody, 

light in weight especially on drying, effused reflexed to pileate. Pileus 70 mm long, 

9 mm thick, broadly attached, sessile, semicircular, applanate, concentrically sulcate 

with narrow zones, adpressed velutinate, irregularly glabrous, cinnamon brown, 

black in KOH, margin even to slightly lobed, matted, obtuse. Hymenophore poroid. 

Pores 6‒8 per mm, round, regular, dull brown, black in KOH, pore tubes up to 15 

mm thick, brown, Context not distinct due to perennial growth of pore layers, 

observed region up to 4 mm thick, umber brown, homogenous. Odour not 

distinctive. Spore print not observed.  

Basidiospores 3‒4.5 × 2 µm, Q=1.5–2, Qm=1.9, oblong to broadly ellipsoid, 

hyaline, smooth, thin walled, eguttulate, inamyloid in Melzer’s reagent. Basidia not 

observed. Hymenial setae almost frequent, 25‒35 × 5‒7 µm, dark brown, thick 

walled (1‒3 µm), ventricose, often with perpendicular bents at the base, with 

acuminate ends, heavily encrusted over the surface. Hymenial trama interwoven 

and dimitic with scattered crystals. Generative hyphae less frequent, 1.5‒3 µm wide, 

hyaline, thin walled, branched, without clamp connections. Skeletal hyphae 
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dominant, 2‒4 µm wide, yellowish to brown, thick walled (1 µm), unbranched, 

septations not observed. Skeleto ligative hyphae not observed. Pileal trama 

interwoven. Generative hyphae 2‒4 µm wide, hyaline, thin walled, branched, 

without clamp connections. Skeletal hyphae frequent, more wider than those present 

in hymenium, 3‒5 µm wide, yellowish to brown, thick walled (1 µm), unbranched, 

septations not observed. Skeleto ligative hyphae not observed. Pileipellis a slightly 

agglutinated trichodermium made of thick walled, yellowish brown hyphae, that are 

2‒4 µm wide, with obtuse ends. 

Specimen examined: India. Kerala State: Wayanad district, Thirunelli, on dead log 

(unidentified), 16 July 2017, Vinjusha N, ZGCVN598. 

Comments: Morphology of the present collection fits well with earlier descriptions 

of F. rhabarbarina, by Cunningham (1965), Ryvarden & Johansen (1980), and 

Groposo et al. (2007). Present collection shows similarities with Fuscoporia 

callimorpha (Lév.) Groposo, Log.-Leite & Góes-Neto, Fuscoporia senex (Nees & 

Mont.) Ghob.-Nejh. and Phellinus gilvus (Schwein.) Pat in many morphological 

characters. According to Ryvarden & Johansen (1980), Corner (1991), and Groposo 

et al. (2007), F. callimorpha possesses straight hymenial setae, however, present 

specimen has ventricose hymenial setae, often with perpendicular bents. Fuscoporia 

senex produces slightly wider basidiospores than the present collection (3.5-5 µm, 

Ryvarden & Johansen 1980; Dai 2010). Although present collection resembles 

Phellinus gilvus by having ventricose hymenial cystidia and smaller basidiospores, 

the latter species can be easily separated by their annual basidiocarps with glabrous 

pileus. (Núñez & Ryvarden 2000).  

 Fuscoporia rhabarbarina has pantropical distribution. From India, F. 

rhabarbarina has been reported as Fomes rhabarbarinus Berk (Ranadive 2013). 

There are no reports of this species from Kerala so far. 

Phylloporia Murrill 

Basidiomata annual to perennial, solitary or in clusters, resupinate, effused 

reflexed to pileate or stipitate. Pileus sessile, semicircular to flabelliform, 
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concentrically zonate, with distinct thick tomentum on pileus, margin even to wavy. 

Hymenophore poroid, pores round to angular, pore surface yellowish brown to 

brown, pore tubes brown. Context usually duplex with a darker line or zone below 

tomentum or sometimes homogenous. Hyphal system monomitic to dimitic, hyphae 

hyaline to rusty brown, without clamp connections. Setae absent. Basidiospores 

ellipsoid, yellow thickwalled, always less than 6 µm long, inamyloid in Melzer’s 

reagent. Species causes white rot on wood. 

Phylloporia weberiana (Bres. & Henn. ex Sacc.) Ryvarden, Norw. Jl Bot. 19: 235 (1972) 

Basionym: Fomes weberianus Bres. & Henn. ex Sacc., Syll. fung. (Abellini) 9: 174 (1891) 

Synonyms: 

Scindalma weberianum (Bres. & Henn. ex Sacc.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 519 (1898) 

Ganoderma rivulosum Pat. & Har., Bull. Soc. mycol. Fr. 22 (2): 119 (1906) 

Polyporus subcapucinus Bres., Mycologia 17 (2): 74 (1925) 

Polyporus weberianus (Bres. & Henn. ex Sacc.) Sacc. & Trotter, Syll. fung. (Abellini) 23: 383 (1925) 

Coltricia weberiana (Bres. & Henn. ex Sacc.) G. Cunn., Proc. Linn. Soc. N.S.W. 75 (3-4): 247 

(1950) 

Ganoderma weberianum (Bres. & Henn. ex Sacc.) Steyaert, Persoonia 7 (1): 79 (1972) 

             Fɪɢᴜʀᴇ 107 

Basidiomata annual, medium sized, coriaceous and spongy when fresh, 

moderately hard when dry, light in weight, solitary, pileate. Pileus 12‒55 mm long, 

3‒10 mm thick, sessile, most with an umbo near the region of attachment, 

semicircular, applanate to slightly convex, concentrically zonate, distinctly sulcate, 

densly tomentose, tomentum greater than 5 mm thick, soft and cottony, golden 

brown to rusty brown, paler along margin, margin obtuse, even, black in KOH.  

Hymenophore poroid. Pores 5‒7 per mm, angular, absent at the margin, greyish 

brown, pore tube 1‒2 mm long, yellowish brown. Context up to 20 mm thick, 

yellowish brown, dark brown towards pileus region, consist of a brownish black line 

below the tomentum, turning black in KOH. Odour not distinctive. Spore print not 

observed.  

Basidiospores 3‒4 × 2‒3 µm, Q=1.1–2, Qm=1.46, ellipsoid to broadly 

ellipsoid, pale yellow, smooth, moderately thick walled, eguttulate, inamyloid in 

Melzer’s reagent. Basidia 8.5‒16 × 4‒6 µm, clavate, 4 sterigmate. Setae absent. 

Hymenial trama interwoven and monomitic. Generative hyphae 2‒4 µm wide, 

hyaline to pale brown, more brown in KOH, smooth, often flexuose, slightly thick to 
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thick walled (1 µm wide), weakly branched, frequently septate, without clamp 

connections. Pileal trama interwoven. Generative hyphae 2‒5 µm wide, pale yellow 

brown, slightly thick to thick walled (1 µm wide), smooth, weakly branched, 

frequently septate. Hyphae of black zone in the trama 2‒5 µm wide, thick walled, 

(up to 2 µm wide) more yellowish brown to brownish black, weakly branched, 

infrequently septate. Pileipellis a trichoredmium made of hyphae, that are 4‒9 µm 

wide, pale yellowish brown to golden brown, slightly thick to thick walled, (up to 

2.5 µm wide), weakly branched, frequently septate. 

Specimen examined: India. Kerala State: Kannur district, Madayi Kavu, on live 

tree (unidentified), 7 July 2018, Vinjusha N., ZGCVN692. 

Comments: Present collection is characteristic among other Phylloporia species in 

having thick cottony tomentum over pileus. Phylloporia bibulosa (Lloyd) Ryvarden 

is similar to present collection with regards to the tomentum and basidiospores. 

According to Dai (2010), tomentum of P. bibulosa is less than 5 mm thick, made of 

hyphae 4‒6 µm diameter, whereas, that of P. weberiana is always more than 5 mm 

thick, made of wider hyphae (5‒9 µm). Phylloporia pectinata also shows some 

similarity with the present collection, however has thin tomentum. Referring to the 

descriptions (Ryvarden & Johansen 1980; Dai 2010), present collection is safely 

placed as P. weberiana.  

In the Index Fungorum database (accessed on 01 September 2020), P. 

weberiana is currently recognized as Ganoderma weberianum (Bres. & Henn. ex 

Sacc.) Steyaert. However, characters of Ganoderma species are entirely different 

from Phylloporia species, especially in the basidiospore morphology (truncate, 

double walled with interwall pillars, sometimes with warty or echinulate surface). 

Our Kerala collections show no features of Ganoderma and hence, here the species 

is treated in the genus Phylloporia itself.   

Phylloporia weberiana has paleotropical distribution (Ryvarden & Johansen 

1980). There are no reports of this species from Kerala so far.  
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Phylloporia pectinata (Klotzsch) Ryvarden, Syn. Fung. (Oslo) 5: 196 (1991) 

Basionym: Polyporus pectinatus Klotzsch, Linnaea 8 (4): 485 (1833) 

Synonyms: 

Polyporus xerampelinus Kalchbr., Grevillea 4 (no. 30): 72 (1875) 

Polystictus substygius Berk. & Broome ex Cooke, Nuovo G. bot. ital. 10 (1): 17 (1878) 

Fomes substygius (Berk. & Broome ex Cooke) Cooke, Grevillea 14 (no. 69): 20 (1885) 

Fomes pectinatus (Klotzsch) Gillet, Grevillea 14 (no. 69): 20 (1885) 

Phellinus pectinatus (Klotzsch) Quél., Enchir. fung. (Paris): 173 (1886) 

Polystictus xerampelinus (Kalchbr.) Cooke, Grevillea 14 (no. 71): 86 (1886) 

Scindalma pectinatum (Klotzsch) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 519 (1898) 

Microporus xerampelinus (Kalchbr.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Scindalma substygium (Berk. & Broome ex Cooke) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 519 

(1898) 

Xanthochrous pectinatus (Klotzsch) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 101 (1900) 

Phaeoporus ferrugineus Romell, K. svenska Vetensk-Akad. Handl., ny följd 26: 26 (1901) 

Polyporus ferrugineus (Romell) Sacc. & P. Syd., Syll. fung. (Abellini) 16: 150 (1902) 

Pyropolyporus pectinatus (Klotzsch) Murrill, Bull. Torrey bot. Club 34: 479 (1907) 

Pyropolyporus subpectinatus Murrill, N. Amer. Fl. (New York) 9 (2): 109 (1908) 

Fomes pectinatus var. congoanus Bres., in Wildeman, Bull. Jard. bot. État Brux. 4 (1): 19 (1914) 

Fulvifomes subpectinatus (Murrill) Murrill, Tropical Polypores: 84 (1915) 

Polyporus substygius (Berk. & Broome ex Cooke) Lloyd, Mycol. Writ. 4 (Syn. Apus): 364 (1915) 

Boudiera pectinata (Klotzsch) Lázaro Ibiza, Revta R. Acad. Cienc. exact. fis. nat. Madr. 14 (12): 837 

(1916) 

Polyporus oroniger Lloyd, Mycol. Writ. 6 (Letter 65): 1044 (1920) 

Fomes endozonus sensu Cunningham; fide Buchanan & Ryvarden (2000) 

            Fɪɢᴜʀᴇ 108 

Basidiomata perennial, small to medium sized, usually clustered and 

imbricate, many pilei fused to form compound fruit bodies, firmly attached to the 

substrate, hard and woody, light in weight, especially on drying, pileate. Pileus 

20‒43 mm long, 5‒10 mm thick, sessile, broadly attached, semicircular, applanate 

mostly uneven with ridges and grooves, concentrically zonate, sulcate, adpressed, 

velutinate, hairs lesser when mature, yellowish brown to cinnamon brown, distinctly 

black in KOH, margin obtuse, even to wavy. Hymenophore poroid. Pores 8‒9 per 

mm, angular, absent near margin, yellowish brown, pore tubes up to 10 mm thick, 

stratified, tube layers distinct, brown, homogenous. Context thin and indistinct due 

to perennial growth of tube layers, less than 1 mm thick, brownish. Odour not 

distinctive. Spore print not observed.  

Basidiospores 3‒3.5 × 2‒2.5 µm, Q=1.2–1.7, Qm=1.43, subglobose to 

ellipsoid, pale yellow, brown in KOH, thick walled (1µm), smooth, eguttulate, 

inamyloid in Melzer’s reagent. Basidia not observed. Hymenial setae absent. 

Hymenial trama interwoven and dimitic. Generative hyphae 2‒3 µm wide, hyaline, 
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smooth, thin walled, weakly branched, septate, without clamp connections. Skeletal 

hyphae 2‒4.5 µm wide, yellowish brown to rusty brown, thick walled (1 µm), 

unbranched, infrequently septate. Pileal trama interwoven. Generative hyphae 2‒3 

µm wide, hyaline, smooth, thin walled, weakly branched, without clamp 

connections. Skeletal hyphae 2‒4.5 µm wide, yellowish brown to rusty brown, thick 

walled (1 µm), unbranched, infrequently septate. Pileipellis interwoven at base to 

form trichodermal patches, up to 32 µm long, composed of hyphae that are 2‒3.5 

µm wide, light brown to rusty brown, thick walled, with obtuse ends. 

Specimen examined: India. Kerala State: Kannur district, Aralam, on dead log 

(unidentified), 18 January 2017, Vijisha P., ZGCVN489; Idukki district, Anamudi, 

08 February 2018, Manju A. C., ZGCVN676. 

Comments: The dimitic hyphal system makes this species easily distinguishable, 

since majority of Phylloporia species possess a monomitic hyphal system. 

Phylloporia pectinata is closely related to P. pulla (Mont. & Berk.) Decock & 

Yombiy., however, the latter produces smaller basidiocarps and slightly smaller 

basidiospores than the former (Ryvarden & Johansen 1980). According to Dai 

(2010), fruit body of P. pulla grows only up to 20 mm long. Basidiocarps of the 

present collection are more than 20 mm long. 

Phylloporia pectinata has pantropical distribution, extending to subtropical 

China Japan Taiwan, and Vietnam (Núñez & Ryvarden 2000). Phylloporia pectinata 

has been documented from Kerala by Adarsh et al. (2018). 

 

Phylloporia gabonensis Decock & Yombiy., in Decock, Yombiyeni & Memiagh, 

Cryptog. Mycol. 36 (4): 460 (2015) 

Fɪɢᴜʀᴇ 109 

Basidiomata annual, small to medium sized, gregarious, in imbricate 

clusters, mostly overlapped each other, hard and woody, light in weight, pileate. 

Pileus 20‒40 mm long, 30‒40 mm thick, attached with a discoid base, mostly 
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flabelliform, to spathulate, weakly bent downwards, surface with faint concentrically 

zonations, glabrous, radially wrinkled, yellowish brown, more brownish towards 

attachment region, with darker concentric bands towards margin, margin dentate to 

lobed. Hymenophore poroid. Pores 6‒7 per mm, angular, absent at the margin, 

coffee brown, pore tubes up to 2 mm long, non stratified, brown, homogenous. 

Context 1‒2 mm thick, brown, homogenous. Odour not distinctive. Spore print 

not observed.  

Basidiospores 3‒4.5 × 2‒2.5 µm, Q=1.4‒1.8, Qm=1.62, ellipsoid to ovoid, 

mostly pale yellow, brownish yellow in KOH, firm walled, smooth, eguttulate, 

inamyloid in Melzer’s reagent. Basidia not observed. Hymenial setae absent. 

Hymenial trama interwoven and monomitic. Generative hyphae 3‒6 µm wide, 

yellowish brown, thick walled (1 µm), unbranched to sparsely branched, septate, 

without clamp connections. Pileal trama parallel. Generative hyphae 3‒8 µm wide, 

yellowish brown, thick walled (1 µm), unbranched, without clamp connections. 

Pileipellis consists of trichodermial patches that are 60‒84 µm long, each hyphae 

3‒6 µm wide, yellowish brown, thick walled. 

Specimen examined: India. Kerala State: Kannur district, Aralam, on live tree 

branch (unidentified), 28 June 2019, Anjitha Thomas, ZGCVN830. 

Comments: Morphological characters of the present collection properly fits with the 

original description of P. gabonensis by Decock et al. (2015). Present collection 

shows high similarity with Phylloporia flabelliformis Decock & Yombiy, sharing 

similar macroscopic and microscopic features. According to Decock et al. (2015), 

pileus of P. flabelliformis is even to wavy, remaining white on maturity. Whereas, 

present specimens produce brownish pileus with mostly dentate margin. In addition, 

basidiospores of P. flabelliformis are slightly smaller (Decock et al. 2015).  

So far, P. gabonensis has been reported only from its type locality, Gabon, 

Africa (Decock et al. 2015). Present study forms the first record of the species 

outside the type locality, and the first documentation of the species from Asia. 

  



 465 

Phylloporia chrysites (Berk.) Ryvarden [as 'chrysita'], Norw. Jl Bot. 19: 235 (1972) 

Basionym: Polyporus chrysites Berk., Hooker's J. Bot. Kew Gard. Misc. 8: 233 (1856) 

Synonyms: 

Polystictus chrysites (Berk.) Cooke, Grevillea 14 (no. 71): 82 (1886) 

Microporus chrysites (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 495 (1898) 

Inonotus corrosus Murrill, Bull. Torrey bot. Club 31 (11): 598 (1904) 

Polyporus corrosus (Murrill) Sacc. & Trotter, Syll. fung. (Abellini) 21: 275 (1912) 

Coltricia corrosa (Murrill) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 164: 194 (1965) 

Inonotus wilsonii Murrill, Bull. Torrey bot. Club 31 (11): 598 (1904) 

Polyporus wilsonii (Murrill) Sacc. & Trotter, Syll. fung. (Abellini) 21: 272 (1912) 

Inonotus elmerianus Murrill, Bull. Torrey bot. Club 34: 471 (1907) 

Polyporus elmerianus (Murrill) Sacc. & Trotter, Syll. fung. (Abellini) 21: 274 (1912) 

Polystictus elmerianus (Murrill) P.W. Graff, Bull. Torrey bot. Club 48 (11): 294 (1921) 

Polyporus pseudofruticum Lloyd, Mycol. Writ. 4 (Letter 54): 4 (1915) 

Polystictus roseobrunneus Lloyd, Mycol. Writ. 7 (Letter 67): 1156 (1922) 

Polyporus roseobrunneus (Lloyd) Lloyd [as 'roroseobrunneaseobrunnea'], Mycol. Writ. 7 (Letter 

72): 1290 (1924) 

 

Fɪɢᴜʀᴇ 110 

Basidiomata annual, small, found in clusters, hard and tough, light in 

weight, some fruit bodies laterally fused. Pileus up to 15 mm long, 1.5‒2.5 mm 

thick, mostly attached with a small lateral point of attachment, semicircular, 

applanate to slightly convex, concentrically zonate, tomentose when young, turning 

glabrous on drying, surface yellowish brown to almost black with age, incurved on 

drying, margin wavy, young collections turned black in KOH.  Hymenophore 

poroid. Pores 6‒7 per mm, angular, absent at the margin, brownish black, pore tube 

1‒2 mm long, coffee brown. Context up to 1 mm thick, dark brown, with distinct 

brownish black bands. Odour not distinctive. Spore print not observed.  

Basidiospores 2.5‒3 × 2‒2.5 µm, Q=1.2–1.5, Qm=1.32, subglobose, yellow 

to yellowish brown, more dark brown in KOH, smooth, thick walled (up to 1µm), 

eguttulate, inamyloid in Melzer’s reagent. Basidia 8.5‒11 × 4‒7 µm, ellipsoid to 

broadly clavate, hyaline, 4 sterigmate. Setae absent. Hymenial trama almost 

parallel along the tubes, monomitic, often glued together. Generative hyphae 2‒5 

µm wide, pale yellow to yellowish brown, thin to thick walled (up to 1.5 µm), 

smooth, branched, septate, without clamp connections. Pileal trama parallel. 

Generative hyphae 3‒6 wide, pale yellow to yellowish brown, thin to thick walled 

(up to 2 µm), smooth, branched, septate, without clamp connections. Pileipellis an 
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agglutinated cutis, made of hyphae that are 2‒4 µm wide, thick walled, yellowish 

brown to brown.  

Specimens examined: India. Kerala State: Malappuram district, Thenjipalam, 

Calicut University campus, on live tree (Sapotaceae), 17 June 2016, Vinjusha N., 

ZGCVN331; Kannur district, Poongottu Kavu, on dead branch (unidentified), 02 

July 2019, Vinjusha N., ZGCVN833. 

Comments: Present collection shows much similarity with Phylloporia ribis 

(Schumach.) Ryvarden, however, the latter has broadly ellipsoid basidiospores (Dai 

2010). The collection also resembles P. fruticum (Berk. & M.A. Curtis) Ryvarden in 

morphology, however differs by having larger pores (2‒4 per mm) and larger spores 

(3‒4.5 × 2.5‒3 µm) (Ryvarden & Johansen 1980).  

The species has widespread distribution in Widespread in the tropics, and 

subtropical America and Asia (China, Japan, and North Thailand) (Núñez & 

Ryvarden 2000). From Kerala. P. chrysites has been recorded by Leelavathy & 

Ganesh (2000).  

Fulvifomes Murrill 

Basidiomata mostly perennial, corky to woody hard, resupinate, effused 

reflexed to pileate. Pileus tomentose to glabrous or crust covered, brown to black. 

Hymenophore poroid, mostly angular, pore surface brown. Context homogeneous to 

duplex. Hyphal system dimitic, generative hyphae hyaline to pale yellowish. 

Skeletal hyphae brown, thick walled. Setae generally absent. Basidiospores 

subglobose to ellipsoid, yellowish or brown, fairly thick to thick walled, inamyloid 

in Melzer’s reagent. Members of the genus cause white rot on wood. 

 

Fulvifomes cesatii (Bres.) Y.C. Dai, Fungal Diversity 45: 186 (2010) 

Basionym: Poria cesatii Bres., Stud. Trent., Classe II, Sci. Nat. Econ. 7 (1): 7 (1926) 

Synonyms: 

Poria gilvoides Petch, Ann. R. bot. Gdns Peradeniya 6 (1): 138 (1916) 

Phellinus cesatii (Bres.) Ryvarden, Norw. Jl Bot. 19: 234 (1972) 
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Phellinus gilvoides (Petch) Ryvarden, Norw. Jl Bot. 19: 234 (1972) 

 

             Fɪɢᴜʀᴇ 111 

Basidiocarps perennial, resupinate, becoming widely effused, difficult to 

detach from the host, hard and woody, up to 400 mm long, up to 6 mm thick, 

narrower towards margin. Pileus indistinct. Hymenophore poroid. Pores 8‒9 per 

mm, angular, pale yellowish brown, bright yellow along margin, greyish brown on 

drying, more dark with age, growing margin rounded, entire to irregular. Context 

not distinct due to perennial growth of tube layers, visible part hard, up to 4 mm 

thick, pore tubes concolorous with pore surface. Odour not distinct. Spore print not 

observed.  

Basidiospores 5‒6 × 3.5‒4.5 µm, Q=1–1.2, Qm=1.1, subglobose, hyaline 

when young, yellowish when mature, yellowish brown in KOH, smooth, thick 

walled, eguttulate, in amyloid in Melzer’s reagent. Basidia 12–16 × 4–9 μm, 

broadly clavate, 4 sterigmate. Setae absent. Hymenial trama interwoven and 

dimitic. Crystals scattered throughout hymenium. Generative hyphae 1.5‒3 µm 

wide, hyaline to subhyaline, smooth, thin to slightly thick walled (up to 1 μm), 

branched, frequently septate, without clamp connections. Skeletal hyphae 2‒4 μm 

wide, yellowish brown, thick walled (1 μm wide), weakly branched, septate. Pileal 

trama Parallel. Generative hyphae very rarely observed, 1.5‒3 µm wide, hyaline to 

subhyaline, smooth, thin to slightly thick walled (up to 1 μm), branched, septate, 

without clamp connections. Skeletal hyphae 2‒4 μm wide, yellowish brown, thick 

walled (1 μm wide), weakly branched, septate. 

Specimens examined: India. Kerala State: Kozhikode district, Pokkunnu, ZG 

College campus, on dead wood stump (unidentified), 29 July 2015, Vinjusha N, 

ZGCVN100. 

Comments: Morphology of the present collection matches with the earlier 

taxonomic descriptions of F. cesatii (as Phellinus gilvoides (Petch) Ryvarden such 

as those of Petch (1916) and Ryvarden & Johansen (1980)). The present collection 

shows similarity with Fomitiporia punctata (P. Karst.) Murrill in the absence of 
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setae, similar hyphal system and basidiospores. However, Fomitiporia punctata 

always produces cushion shaped basidiocarps and dextrinoid spores (Dai 2010). 

Fulvifomes umbrinellus (Bres.) Y.C. Dai also has similar resupinate basidiocarps, 

however separted by smaller basidiospores (3.5‒4.5 × 2.5‒3.5 µm, Lowe 1966; 4‒5 

× 3‒3.5 µm, Ryvarden & Johansen 1980; 3.6‒4.3 × 2.8‒3.6 µm, Loguercio-Leite & 

Wright 1995).  

Fulvifomes cesatii is described as a rarely known species, reported from Sri 

Lanka (Ryvarden & Johansen 1980; Leelavathy & Ganesh 2000). From Kerala, this 

species has been reported (as Phellinus gilvoides (Petch) Ryvarden) by Leelavathy 

& Ganesh (2000).  

Cyclomyces Kunze ex Fr. 

Basidiomata annual to perennial, mostly imbricate, effused reflexed to 

pileate or centrally to laterally stipitate. Pileus dimidiate, semicircular to 

flabelliform, tomentose to finely pubescent, rust brown to reddish brown. 

Hymenophore poroid or rarely lamellate, pores angular, pore surface cinnamon 

brown to brown, distinctly duplex context with black line separating upper 

tomentum and lower dense layer, pore tubes concolorous with pore surface. Hyphal 

system monomitic, generative hyphae yellowish brown to brown, thin to thick 

walled. Setae present, subulate, dark brown, thick walled, arising from tramal 

hyphae. Basidia narrowly clavate, 4 sterigmate. Basidiospores ellipsoid to 

cylindrical, hyaline, thin walled, acyanophilous to weakly cyanophilous, inamyloid 

in Melzer’s reagent. Members cause white rot on wood. 

 

Cyclomyces setiporus (Berk.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 98 

(1900) 

Basionym: Polyporus setiporus Berk., London J. Bot. 6: 505 (1847) 

Synonyms: 

Polyporus intybaceus Berk., London J. Bot. 1 (3): 149 (1842) 

Polyporus fuscus Lév., Annls Sci. Nat., Bot., sér. 3 5: 137 (1846) 

Inonotus setiporus (Berk.) G. Cunn., Proc. Linn. Soc. N.S.W. 75 (3-4): 242 (1950) 

Polystictus setiporus (Berk.) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 93 (1851) 
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Hexagonia tabacina Lév., in Zollinger, Syst. Verz.: 15 (1854) 

Polystictus cichoriaceus Berk. ex Fr., Nova Acta R. Soc. Scient. upsal., Ser. 31 (1): 92 (1855) 

Polystictus fuscus (Lév.) Cooke, Grevillea 14 (no. 71): 86 (1886) 

Mucronoporus setiporus (Berk.) Ellis & Everh., J. Mycol. 5 (1): 29 (1889) 

Mucronoporus cichoriaceus (Berk. ex Fr.) Ellis & Everh., J. Mycol. 5 (1): 28 (1889) 

Polyporus cichoriaceus (Berk. ex Fr.) Pat., Bull. Soc. mycol. Fr. 12 (1): 48 (1896) 

Microporus setiporus (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Microporus fuscus (Lév.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 

Scenidium tabacinum (Lév.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 516 (1898) 

Polystictus intybaceus Berk. ex Mussat, in Saccardo, Syll. fung. (Abellini) 15: 302 (1901) 

 

            Fɪɢᴜʀᴇ 112 

Basidiomata annual to biennial, small sized, coriaceous, soft corky, light in 

weight, usually imbricate and found in clusters, pileate. Pileus 20‒40 mm long, 1‒3 

mm thick, flabelliform, applanate, dimidiate, mostly attached with a small lateral or 

central extention at the base appearing as substipitate, sometimes sessile, 

concentrically zonate, zonations narrow, glancing, mostly adpressed velutinate, 

more velutinate towards the substipe, glabrous when mature, yellowish brown to 

dark brown, often with yellowish shades near margin, black in KOH, marging even 

to wavy, sometimes lacerate. Hymenophore poroid. Pores 1‒2 per mm, angular, 

sometimes becoming obliquely toothed, cinnamon brown, yellow along margin, 

black in KOH. Context 1 mm thick, cinnamon brown, homogenous, turning black in 

KOH. Odour not distinctive. Spore print yellow.  

Basidiospores 3‒4 × 1.5‒2 µm, Q=1.5–2, Qm=1.7, subcylindric, hyaline, 

smooth, thin walled, eguttulate, inamyloid in Melzer’s reagent; spores often 

agglutinated together. Basidia 10–17×3–4 μm narrowly clavate, 4 sterigmate. Setae 

38–60 × 5–8 μm, subulate, arising from sub hymenium, slightly curved at base, 

often covered with an agglutinated material, dark brown, thick walled. Hymenial 

trama interwoven and monomitic. Generative hyphae 3‒5 µm wide, yellowish 

brown to brown, smooth, thin to thick walled (1 µm), weakly branched, frequently 

septate, without clamp connections. Pileal trama interwoven. Generative hyphae 

3‒6 µm wide, yellowish brown to brown, smooth, thin to thick walled (1 µm), 

weakly branched, septate, without clamp connections. Pileipellis interwoven at base 

to form erect trichodermium, often forming patches made of hyphae that are 3‒4 μm 

wide, yellowish brown, thick walled, with obtuse ends. 
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Specimens examined: India. Kerala State: Kannur district, Aralam, on dead branch 

(unidentified), 16 September 2015, Vijisha P., ZGCVN200; Kasaragod district, 

Edayilakkad, on dead branch (unidentified), 01 September 2017, Vinjusha N., 

ZGCVN632; Wayanad district, Chembra Peak, on dead branch (unidentified), 16 

November 2018, Vinjusha N., ZGCVN753. 

Comments: Characters of the present collection match well with the earlier 

descriptions of Cyclomyces setiporus by Ryvarden & Johansen (1980) and Dai 

(2010). C. setiporus can be easily distinguished from the other species of 

Cyclomyces by their large sized lacerate pores (Dai 2010). According to Dai (2010), 

herbarium materials of Asian specimens of C. setiporus possesses cystidia. 

However, cystidia was not observed in the present collection.  

 Cyclomyces setiporus has their distribution in Africa (Ryvarden & Johansen 

1980), Asia (Corner 1991; Núñez & Ryvarden 2000) and Australia (Suhirman & 

Núñez 1998). From Kerala, C. setiporus has been reported by Leelavathy & Ganesh 

(2000) and Mohanan (2011).  

Inonotus P. Karst. 

Basidiomata annual to perennial, hard and woody, resupinate, effused 

reflexed to pileate. Pileus sessile, dimidiate, flabelliform to semicircular, applanate, 

concentric zonations present or absent, hispid, velutinate to glabrous, yellowish 

brown to black. Hymenophore poroid, pores angular, pore surface brownish, pore 

tubes concolorous with pore surface or with lighter or darker shades. Context brown, 

homogenous. Hyphal system monomitic to dimitic, yellowish brown to brown, 

unbranched to weakly branched, thick walled. Setae present or absent, Basidiospores 

subglobose to broadly ellipsoid, hyaline to yellow to brown, thick walled, smooth 

inamyloid in Melzer’s reagent. Inonotus cause white rot on wood. 

Inonotus pachyphloeus (Pat.) T. Wagner & M. Fisch., Mycologia 94 (6): 1009 

(2002) 

Basionym: Polyporus pachyphloeus Pat., J. Bot., Paris 3: 257 (1889) 

Synonyms:  

Fomes pachyphloeus (Pat.) Bres., Bull. Soc. mycol. Fr. 6 (1): XLI (1890) 
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Scindalma pachyphloeum (Pat.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 519 (1898) 

Phellinus pachyphloeus (Pat.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 97 (1900) 

Elfvingia elmeri Murrill, Bull. Torrey bot. Club 34: 476 (1907) 

Fomes pachyphloeus var. stipitatus Bres., Annls mycol. 5 (3): 238 (1907) 

Fomes melanodermus var. tomentosus Bres., Annls mycol. 10 (5): 497 (1912) 

Ganoderma elmeri (Murrill) Sacc. & Trotter, Syll. fung. (Abellini) 21: 295 (1912) 

Fomes elmeri (Murrill) Lloyd, Mycol. Writ. 4 (Syn. gen. Fomes): 279 (1915)  

Fomes pachyphloeus var. inermis Bres., Hedwigia 56 (4 ,5): 294 (1915) 

Fomes oroniger Lloyd, Mycol. Writ. 7 (Letter 73): 1330 (1924) 

Cryptoderma pachyphloeum (Pat.) Imazeki, Bull. Gov. Forest Exp. Stn Tokyo 57: 101 (1952) 

Phellinus pachyphloeus f. stipitatus (Bres.) O. Fidalgo, Mem. N. Y. bot. Gdn 17 (2): 125 (1968) 

Phellinus pachyphloeus var. tomentosus (Bres.) O. Fidalgo, Mem. N. Y. bot. Gdn 17 (2): 119 (1968) 
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Basidiomata perennial, medium to large sized, solitary, hard and woody, 

firmly attached to the substrate, hard on drying, moderately heavy, pileate. Pileus 

82‒450 mm long, 43‒200 mm thick, sessile, semicircular, ungulate, concentrically 

zonate, sulcate, adpressed velutinate when young, glabrous and matted with thick 

crust (up to 8 mm) when mature, rimose, yellowish brown when young, brownish 

black to black from margin towards attachment region when mature, margin tough, 

even to slightly lacerate. Hymenophore poroid. Pores 8‒12 per mm, round, absent 

at the margin, cinnamon brown, pore tubes up to 6 mm long, stratified, tube layers 

distinct, brown, homogenous. Context up to 1 mm thick or indistinct due to 

perennial growth of pore tubes, brown, homogenous. Odour not distinctive. Spore 

print not observed.  

Basidiospores 5‒5.5 × 4‒5 µm, Q=1.1–1.2, Qm=1.15, subglobose, hyaline to 

pale yellow, brownish in KOH, thick-walled (1µm), smooth, eguttulate, inamyloid 

in Melzer’s reagent. Mature basidia not observed. Hymenial setae present; 14‒45 

× 6‒12 µm, ventricose, some with a curved base, tips acute, umber brown, smooth, 

thick walled (1–2 µm). Setal hyphae also present and frequent; 86‒225 µm long, 

7‒16 µm wide, cylindrical, or sometimes widened at middle, dark brown, erect, 

smooth, thick walled (up to 4 µm), with acute tips. Hymenial trama interwoven and 

dimitic. Generative hyphae 1‒2.5 µm wide, hyaline to pale yellow, thin to thick 

walled (less than 1 µm), branched, without clamp connections. Skeletal hyphae 

dominant 2‒4 µm wide, yellowish brown, dark brown in KOH, smooth, thick walled 
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(1 µm wide), branched, sometimes almost arboriform, especially near the 

dissepiments, infrequently septate. Pileal trama interwoven. Generative hyphae 2‒3 

µm wide, hyaline to pale yellow, thin to thick walled (less than 1 µm), branched, 

septate, without clamp connections. Skeletal hyphae 2‒4 µm wide, yellowish brown, 

dark brown in KOH, infrequently septate, smooth, thick walled (1 µm), moderately 

branched or arboriform, especially near the dissepiments. Setal hyphae present; 

6‒15 µm wide, cylindrical, dark brown, erect, smooth, thick walled (up to 4 µm), 

with acute tips. Pileipellis a thick crust with agglutinated hyphal mass, hyphae 2‒3 

µm wide, yellowish brown to dark brown, sparsely septate, sometimes with 

inbetween projecting setal hyphae arising from trama. 

Specimens examined: India. Kerala State, Kasaragod district, Neeleshwaram, 

Mannampurath kavu, on live trees (unidentified), 03 September 2018, Vinjusha N., 

ZGCVN705, ZGCVN706, ZGCVN710; Wayanad district, Kuruava Island, on live 

tree (unidentified), 07 December 2018, Vinjusha N., ZGCVN787, ZGCVN788. 

Comments: Morphology of the present Kerala collections are in accordance with 

the descriptions of I. pachyphloeus by Ryvarden & Johansen (1980) and Núñez & 

Ryvarden (2000). Present collections show close similarity with Phellinus hoehnelii 

(Bres.) Ryvarden in  having hymenial setae and setal hyphae. However, Phellinus 

hoehnelii produces larger pores (3‒4 per mm) and larger basidiospores (7‒8.5 × 

6‒7.5 µm) (Ryvarden & Johansen 1980). Phellinus melanodermus (Pat.) M. Fidalgo 

also has similar setal hyphae as the present collection, but lacks hymenial setae. 

The species has occurrence in Southern Africa, Asia, and Australia (Núñez 

& Ryvarden 1995). From Kerala, this species has been documented by Mohanan 

(2011). 

Inonotus patouillardii (Rick) Imazeki, Bull. Tokyo Sci. Mus. 6: 105 (1943) 

Basionym: Polystictus patouillardii Rick, Brotéria, sér. bot. 6 (no. 2): 89 (1907) 

Synonyms: 

Xanthochrous radiatovelutinus Pat., Annls mycol. 5 (4): 365 (1907) 

Polyporus radiatovelutinus (Pat.) Sacc. & Trotter, Syll. fung. (Abellini) 21: 270 (1912) 

Polyporus fuscobadius Bres., Hedwigia 56 (4, 5): 293 (1915) 

Polyporus patouillardii Rick, Egatea 13: 433 (1928) 

             Fɪɢᴜʀᴇ 114 
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Basidiomata annual, medium sized, solitary, hard and woody, light in 

weight, pileate. Pileus 62 mm long, 11 mm thick, sessile, dimidiate, semicircular, 

applanate, weakly concentrically zonate, not sulcate, glabrous, smooth, slightly 

laccate, brownish black, cream along margin, turns light brown on bruising, margin 

tough, entire, obtuse. Hymenophore poroid. Pores 7‒9 per mm, angular, absent at 

the margin, brownish black, pore tubes 2‒3 mm long, non stratified, concolourous 

with pore surface. Context up to 6 mm thick, brown, concentric bands visible. 

Odour not distinctive. Spore print not observed.  

Basidiospores 4‒5.5 × 3‒4 µm, Q=1.33‒1.37, Qm=1.35, ellipsoid to ovoid, 

yellowish brown, smooth, thick walled, eguttulate, inamyloid in Melzer’s reagent. 

Basidia not observed. Hymenial setae absent. Setal hyphae present, 9‒12 µm 

wide, yellowish brown to rusty brown, thick walled (1‒3 µm), many solid, smooth 

to weakly encrusted, with obtuse tips. Hymenial trama almost interwoven and 

monomitic. Generative hyphae 3‒5 µm wide, yellowish brown to brown, smooth, 

thick walled (1 µm wide), branched, rarely septate, without clamp connections. 

Pileal trama parallel. Generative hyphae 3‒7 µm wide, yellowish brown to brown, 

smooth, thick walled (1 µm wide), branched, infrequently septate, without clamp 

connections. Pileipellis composed of cylindrical to narrowly clavate end cells, up to 

4 µm wide, hyaline to brown, thick walled, with an agglutinated layer above, and 

interrupted by projecting hyphoid setae arising from trama.  

Specimen examined: India, Kerala State: Kozhikode district, Peruvannamuzhy 

forest, on fallen trunk of Terminalia bellirica, 11 August 2016, Vinjusha N., 

ZGCVN423. 

Comments: Characters of the present collection definitely fits in the descriptions of 

I. patouillardii by Budington & Gilbertson (1973), Ryvarden (2004), and Dai 

(2010). According to the descriptions of Budington & Gilbertson (1973) and 

Ryvarden (2004), this species lacks hymenial setae. However, hymenial setae have 

been reported in I. patouillardii by Pegler (1964), Ryvarden & Johansen (1980) and 

Núñez & Ryvarden (2000). The Kerala collection shows similarities with Inonotus 
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compositus Han C. Wang by having setal hyphae. However, the latter has larger 

pores (2‒3 per mm) and wider setal hyphae (8‒18 µm) (Dai 2010).  

Inonotus patouillardii has a tropical distribution (Núñez & Ryvarden 2000). 

The species has been reported from Kerala by Mohanan (2011). 

 

Inonotus tabacinus (Mont.) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res., Pl. Dis. 

Div. 78: 3 (1948) 

Basionym: Polyporus tabacinus Mont., Annls Sci. Nat., Bot., sér. 2 3: 349 (1835) 

Synonyms: 

Polystictus tabacinus (Mont.) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 93 (1851) 

Mucronoporus tabacinus (Mont.) Ellis & Everh., J. Mycol. 5 (1): 29 (1889) 

Microporus tabacinus (Mont.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Cyclomyces tabacinus (Mont.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 98 (1900) 

Cycloporellus barbatus Murrill, Bull. Torrey bot. Club 35: 397 (1908) 

Polystictus barbatus (Murrill) Sacc. & Trotter, Syll. fung. (Abellini) 21: 321 (1912) 

Polystictus tabacinus var. barbatus (Murrill) P.W. Graff, Bull. Torrey bot. Club 45: 451 (1918) 

Inonotus tabacinus var. alineatus Corner, Beih. Nova Hedwigia 101: 155 (1991) 

Inonotus tabacinus var. dimiticus Corner, Beih. Nova Hedwigia 101: 156 (1991) 

Inonotus tabacinus var. latiporus Corner, Beih. Nova Hedwigia 101: 156 (1991) 

Hymenochaete porioides T. Wagner & M. Fisch., Mycol. Progr. 1 (1): 101 (2002) 

Polystictus iodinus sensu Lloyd; fide NZfungi (2008) 

 

            Fɪɢᴜʀᴇ  115 

Basidiomata annual to biennial, medium sized, coriaceous when young, 

moderately tough when mature, hard and brittle when dry, light in weight, solitary or 

in clusters, pileate. Pileus 20‒74 mm long, 1‒2 mm thick, semicircular to 

flabelliform, applanate to wavy, laterally attached with a small point of attachment, 

concentrically zonate, weakly sulcate, zonations narrow, tomentose to adpressed 

velutinate, coffee brown, paler along margein when fresh, often with yellowish 

shades, black in KOH, margin even, rarely wavy.  Hymenophore poroid. Pores 

8‒10 per mm, round to ovoid, rusty brown, yellowish brown along margin, black in 

KOH, pore tubes 1 mm long, concolourous with pore surface. Context 2 mm thick, 

dark brown, separated from tomentum by a distinct black line. Odour not 

distinctive. Spore print not observed. 
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Basidiospores 3.5‒4 × 1.5‒2 µm, Q=1.4–1.2, Qm=1.6, ellipsoid, hyaline, 

smooth, thin walled, eguttulate, inamyloid in Melzer’s reagent. Basidia 10–15 × 3–5 

μm, clavate, 4 sterigmate. Hymenial Setae frequent, 27–45 × 8–10 μm, subulate, 

arising from sub hymenium, slightly curved at base, dark brown, thick walled (1‒1.5 

μm). Hymenial trama interwoven and monomitic. Hyphae 3‒5 µm wide, yellowish 

brown to brown, thin to thick walled (1 μm), smooth, weakly branched, frequently 

septate without clamp connections. Pileal trama interwoven and monomitic. 

Hyphae along the black zone 3‒4 μm wide, yellowish brown, septate, weakly 

branched, distinctly thick walled (1‒1.5 μm wide). Hyphae below the context 3‒5 

μm wide, thick walled (1 μm), smooth, weakly branched, frequently septate without 

clamp connections. Pileipellis composed of long, erect, trichodermium, made of 

hyphae that are 2‒4 μm wide, sparsely septate, yellowish brown, thick walled with 

obtuse ends. 

Specimens examined: India. Kerala State: Kannur district, Aralam, on dead branch 

(unidentified), 24 September 2016, Vijisha P., ZGCVN464; Kozhikode district, 

Kuttyadi, Janaki forest, on dead branch (unidentified), 02 August 2018, Vinjusha N., 

ZGCVN726; Kakkayam, on fallen Pinus species, 26 October 2018, Vinjusha N., 

ZGCVN744; Wayanad district, Chembra Peak, on dead branch (unidentified), 16 

November 2018, Vinjusha N., ZGCVN754; 900 Kandi forest, on dead branch 

(unidentified), 12 July 2019, Vinjusha N., ZGCVN850; Thiruvananthapuram 

district, Agastyamala areas, on dead branch (unidentified), Manju A. C., 

ZGCVN779. 

Comments: Some authors consider this species under the genus Cyclomyces 

(Ryvarden & Johansen 1980; Núñez & Ryvarden 2000; Dai 2010). Although the 

species was treated under Cyclomyces, Dai (2010) had opined that C. tabacinus 

(Mont.) Pat. differed from the rest species of Cyclomyces by having minute pores in 

the hymenium and two black lines between tomentum and lower context. Present 

specimen show resemblances with Hymenochaete xerantica (Berk.) S.H. He & Y.C. 

Dai. However, the latter species have larger pores (3‒5 per mm) and lacerate 

dissepiments. 
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Inonotus tabacinus is a common pantropical species (Ryvarden & Johansen 

1980). From Kerala, this species has been reported (as C. tabacinus) by Leelavathy 

& Ganesh (2000).   

 

Inonotus luteoumbrinus (Romell) Ryvarden [as 'luteo-umbrinus'], Syn. Fung. 

(Oslo) 21: 79 (2005) 

Basionym: Phaeoporus luteoumbrinus Romell, K. svenska Vetensk-Akad. Handl., ny följd 26: 27 

(1901) 

Synonyms: 

Polyporus luteoumbrinus (Romell) Sacc. & P. Syd., Syll. fung. (Abellini) 16: 149 (1902) 

Pyropolyporus sublinteus Murrill, N. Amer. Fl. (New York) 9 (2): 110 (1908) 

Fomes sublinteus (Murrill) Sacc. & Trotter, Syll. fung. (Abellini) 21: 291 (1912) 

Fulvifomes sublinteus (Murrill) Murrill, Tropical Polypores: 86 (1915) 

Polyporus howellii W.B. Cooke & Bonar, Occ. Pap. Calif. Acad. Sci. 29: 2 (1961) 

Aurificaria luteoumbrina (Romell) D.A. Reid, Kew Bull. 17 (2): 279 (1963)  

Coltricia luteoumbrina (Romell) Teng, Chung-kuo Ti Chen-chun, [Fungi of China]: 759 (1963) 

Phellinus sublinteus (Murrill) Ryvarden, Norw. Jl Bot. 19: 235 (1972) 

              Fɪɢᴜʀᴇ 116 

Basidiomata annual, medium sized, solitary or in clusters, hard and woody, 

almost brittle on drying, light in weight, pileate. Pileus 95‒120 mm long, 100 mm 

thick, sessile, semicircular, applanate, concentrically zonate, weakly sulcate, 

glabrous, rough, brown with alternate brownish black bands, yellowish brown 

towards margin, margin tough, entire, obtuse. Hymenophore poroid. Pores 4‒6 per 

mm, angular, present near to the margin, yellowish brown, slightly glancing, pore 

tubes 3‒4 mm long, umber brown, non stratified. Context up to 7 mm thick, yellow, 

homogenous. Odour not distinctive. Spore print not observed.  

Basidiospores 5‒6 × 4‒5 µm, Q=1.25‒1.5, Qm=1.37, subglobose to broadly 

ellipsoid, yellowish brown, olivaceous brown in KOH, smooth, firm walled, often 

monoguttulate, in amyloid in Melzer’s reagent. Basidia 8‒10×5‒6 µm, subglobose 

to broadly clavate, 4 sterigmate. Hymenial setae absent. Setal hyphae absent. 

Hymenial trama almost interwoven and monomitic, with scattered crystals. 

Generative hyphae 2.5‒6 µm wide, yellowish brown to brown, smooth, thick walled 

(1 µm wide), unbranched, infrequently septate, without clamp connections. Pileal 

trama parallel. Generative hyphae wider than those in hymenium, 5‒8 µm wide, 
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yellowish brown, smooth, nearly thick walled (up to 1 µm wide), closely septate, 

without clamp connections. Pileipellis a cutis made of hyphae 3‒6 µm wide, 

yellowish brown, thick walled, with few scattered crystals. 

Specimen examined: India. Kerala State: Idukki district, Vattavada, on dead wood 

(unidentified), 28 July 2019, Salna N., ZGCVN880. 

Comments: The collection properly matches with the description of Inonotus 

luteoumbrinus by Ryvarden & Johansen (1980) (as Phellinus sublinteus (Murr.) 

Ryv.). However, Murrill (1915) reported globose basidiospores for the species.  

 Inonotus luteoumbrinus is distributed in Africa (Ryvarden & Johansen 

1980), North America (Murrill 1915), tropical Central America (Ryvarden & 

Johansen 1980), India (Ranadive 2013). From kerala, this species has been 

documented by Leelavathy & Ganesh (2000) and Iqbal et al. (2016). 

Inonotus subhispidus Pegler & D.A. Reid, Trans. Br. mycol. Soc. 47 (2): 170 

(1964) 

Fɪɢᴜʀᴇ 117 

Basidiomata annual, small sized, found in caespitose clusters, hard and 

tough, especially near the region of attachment, light in weight, pileate. Pileus 

30‒42 mm long, 6‒10 mm thick, laterally attached, almost semicircular, surface 

velvety in appearance, irregular, covered with tuft of dark brown fasciculate hairs, 

hairs sparser towards margin, margin even, smooth. Hymenophore poroid. Pores 

5‒6 per mm, angular, absent at the margin, brown, yellowish brown towards margin, 

turning dark brown on handling, pore tubes 1‒2 mm long, yellowish brown. 

Context 2‒8 mm thick, turning slightly darker on bruising. Whole fruit body turning 

black in KOH. Odour not distinctive. Spore print not observed.  

Basidiospores 5‒7 × 4‒7 µm, Q=1–1.2, Qm=1.1 µm, subglobose to globose, 

yellowish brown to brown, thick walled (up to 1 µm,) smooth, guttulate, inamyloid 

in Melzer’s reagent. Basidia not observed. Setae and setal hyphae absent. 

Basidioles 12.7‒15 × 5.3‒7.4 µm. Hymenial trama interwoven and monomitic. 
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Generative hyphae 3‒7.5 µm, rarely with bulges up to 11 µm wide, hyaline, pale 

yellow to yellowish brown, thick walled (up to 2 µm), branched, sometimes 

arboriform, frequently septate, without clamp connections. Pileal trama interwoven. 

Generative yphae 2‒6 (8) µm wide, hyaline to brown, thick walled (2‒3 µm), 

moderately branched, frequently septate, without clamp connections. Pileipellis 

forming an irregular trichoderm; hyphae 3‒6 µm wide, yellowish brown, with 

obtuse to nearly acute hyphal tip.  

Specimens examined: India. Kerala State: Wayanad district, Wayanad Ghats, on 

dead wood stump (unidentified), 15 September 2014, Vinjusha N., ZGCVN3; 

Kozhikode, Calicut University campus, on daed wood stump (unidentified), 23 

August 2017, Vinjusha N., ZGCVN621. 

Comments: Present collection is similar to Inonotus hispidus (Bull.) P. Karst., 

however the latter produces larger basidiospores (8‒10 × 7.5‒9 µm; Ryvarden 

2005). Sharma (1995) placed I. subhispidus as a synonym of I. hispidus. According 

to the description (Dai 2010), size of basidiospores of I. subhispidus is (6.3–) 6.5–

7.3 (–7.6) × 5–5.9 (–6) μm. When compared to this, present collection has slightly 

smaller basidiospores. Ryvarden (2005) had described larger spores for this species 

(7‒9 × 5‒6.5 µm).  

 The species has been reported from India, Pakistan and Russia (Ryvarden 

2005). There are no reports of this species from Kerala so far.  

Tropicoporus L.W. Zhou, Y.C. Dai & Sheng H. Wu 

Basidiomata annual to perennial, solitary or in clusters, hard and woody, 

resupinate, effused reflexed to pileate. Hymenophore poroid, pores round to angular, 

pore surface brown. Context homogeneous to duplex. Hyphal system monomitic to 

dimitic, hyphae hyaline, yellowish brown to brown, thin, slightly thick to thick 

walled. Hymenial setae present. Basidiospores subglobose to ellipsoid, yellowish, 

slightly thick to thickwalled, inamyloid in Melzer’s reagent. Members cause white 

rot on wood. 
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Tropicoporus dependens (Murrill) L.W. Zhou, Y.C. Dai & Vlasák, in Zhou, Vlasák, 

Decock, Assefa, Stenlid, Abate, Wu & Dai, Fungal Diversity 77: 344 (2015) 

Basionym: Pyropolyporus dependens Murrill, N. Amer. Fl. (New York) 9 (2): 106 (1908) 

Synonyms: 

Fomes dependens (Murrill) Sacc. & Trotter, Syll. fung. (Abellini) 21: 292 (1912) 

Cryptoderma dependens (Murrill) Imazeki, Bull. Tokyo Sci. Mus. 6: 107 (1943) 

Phellinus dependens (Murrill) Ryvarden, Norw. Jl Bot. 19 (3-4): 234 (1972) 

Fulvifomes dependens (Murrill) Bondartseva & S. Herrera, Mikol. Fitopatol. 26 (1): 13 (1992) 

Inonotus dependens (Murrill) Vlasák & Y.C. Dai, Phytotaxa 124 (1): 27 (2013) 

            Fɪɢᴜʀᴇ 118 

Basidiomata perennial, small to large, solitary to imbricate, hard and woody, 

effused reflexed to pileate. Pileus 35‒62 mm long, 10‒15 mm thick, sessile, broadly 

attached, semicircular to irregular in shape, applanate to weakly ungulate, 

concentrically zonate, sulcate, adpressed tomentose when young, glabrous and 

crusted on maturity, weakly rimose, yellowish brown to brownish black, black in 

KOH, margin rigid, even to wavy. Hymenophore poroid. Pores 5‒8 per mm, 

angular, pores absent near margin, surface fuscous brown, ochre along margin, pore 

tubes 10‒15 mm long, concolourous with pore surface, black in KOH. Context 

about 2 mm thick, brown, developing black crusts above. Odour not distinctive. 

Spore print not observed.  

Basidiospores 4–5 × 3.5–5 µm, globose, yellow to light brown, eguttulate, 

slightly thick walled, up to 1 µm, smooth, eguttulate, inamyloid in Melzer’s reagent. 

Basidia not observed. Hymenial setae present, 16–26 × 4–5 µm, ventricose, some 

with a slight bent at the base, tips acute, dark brown, thick walled (1–2 µm). 

Hymenial trama interwoven and dimitic. Generative hyphae very rarely observed, 

2–3 µm wide, hyaline, thin walled, smooth, septate, branched. Skeletal hyphae 

dominant, 3–5 µm wide, yellowish brown to brown, smooth, thick walled (1 µm 

wide), weakly branched, septations absent. Pileal trama interwoven. Generative 

hyphae 1.5–3 µm wide, hyaline, smooth, thin walled. branched, septate. Skeletal 

hyphae 3–5 µm wide, yellowish brown to brown, thick walled (1 µm wide), weakly 

branched, septations absent. Pileipellis an agglutinated cutis made of thick walled 

brownish hyphae, that are 2‒4 µm wide, weakly branched and rarely septate. 
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Specimens examined: India. Kerala State: Kozhikode district, Peruvannamuzhy, on 

Terminalia bellirica, 11 August 2016, Vinjusha N., ZGCVN408; on Sweitenia 

mahagoni, 24 June 2017, Vinjusha N., ZGCVN527; Kakkad, Vinjusha N, 13 July 

2017, on fallen Elaeocarpus tuberculatus Roxb., ZGCVN572; Wayand district, 

Pookod, on live tree (unidentified), 30 June 2017, Vinjusha N., VN542. 

Comments: Present collection is closely related to Tropicoporus linteus (Berk. & 

M.A. Curtis) Teng. According to Salvador-Montoya et al. (2018), the hyphal system 

of T. linteus, is monomitic in the context and dimitic in the tubes. Whereas, in the 

present collection, hyphal system was dimitic in both context and tubes. 

Tropicoporus dependens and T. linteus are mainly separated based on the size of 

basidiospores, where spores of the former are slightly smaller (3‒4 µm long) than 

the latter (4‒5 µm) (Ryvarden & Johansen 1980). Referring to the above 

descriptions (Ryvarden & Johansen 1980; Salvador-Montoya et al. 2018), present 

collection is identified as T. dependens.  

 The species has distribution in North, South, Central America and India 

(Ryvarden & Johansen 1980; Ranadive 2013). From Kerala, this species has been 

documented by Sankaran & Florence (1997, 2000), Leelavathy & Ganesh (2000), 

Mohanan (2011), and Iqbal et al. (2016).  

Phellinus Quél. 

Basidiomata mostly perennial, or annual, solitary or imbricate, hard and 

woody, resupinate, effused reflexed to pileate. Pileus sessile, applanate to ungulate, 

zonate to azonate, with or without sulcations, usually rimose with age, crusted, 

yellowish brown, brownish black to black. Hymenophore poroid, pores round to 

angular, pore surface brown, pore tobes usually stratified, brown. Context brown, 

homogenous. Hyphal system dimitic, with hyaline to pale brownish, thin to thick 

walled generative hyphae, and brownish, thick walled, skeletal hyphae. Setae 

present, originating from subhymenium, ventricose to subulate, yellowish brown to 

brown. Basidiospores subglobose to broadly ellipsoid or ovoid, hyaline to yellowish 

brown, almost thick walled, inamyloid in Melzer’s reagent. Members causing white 

rot on living trees or dead woods.  
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Phellinus ferrugineovelutinus (Henn.) Ryvarden [as 'ferrugineo-velutinus'], Norw. 

Jl Bot. 19: 234 (1972) 

Basionym: Poria ferrugineovelutina Henn., Hedwigia 44: 59 (1905) 

              Fɪɢᴜʀᴇ 119 

Basidiomata perennial, resupinate, effused, slightly reflexed along margin, 

but not distintly pileate, found as large patches, adnate, hard and woody, up to 6 mm 

thick, margin brownish black to black, hard and almost crusted, obtuse. 

Hymenophore poroid. Pores 5‒7 per mm, absent near margin, round to angular, 

orangish to reddish brown, pore tubes 4‒5 mm long, stratified, concolourous with 

pore surface, all tissue black in KOH. Context not distinct. Odour not distinctive. 

Spore print not observed.   

Basidiospores 3‒3.5 × 2‒2.5 µm, Q=1.5–1.6, Qm=1.55, subglobose to 

broadly ellipsoid, hyaline, eguttulate, thin walled, smooth, inamyloid in Melzer’s 

reagent. Basidia not observed. Hymenial setae present and frequent; 23‒33 × 5‒7 

µm ventricose to setiform, rusty brown, thick walled (1‒1.5 µm), usually straight 

with acute tips, sometimes curved at base. Hymenial trama interwoven and dimitic, 

with abundant irregular crystals. Generative hyphae 1–3 µm wide, hyaline, smooth, 

thin walled, weakly branched, without clamp connections. Skeletal hyphae 

predominant; 2‒5 µm wide, yellowish brown to rusty brown, smooth, thick walled 

(1 µm), unbranched, septations not observed.  

Specimens examined: India. Kerala State: Kannur district, Neeliyarkottam, on 

fallen tree wood (unidentified), 15 July 2016, Vinjusha N, ZGCVN366. 

Comments: Phellinus ferrugineo-velutinus is highly similar to P. johnsonianus 

(Murr.) Ryv., however, the latter produces longer setae (up to 60 µm long, Ryvarden 

& Johansen 1980). This species also resembles Fulvifomes glaucescens (Petch) Y.C. 

Dai in morphology, but the latter produces larger basidiospores ((3.2–) 3.6–4 (–4.5) 

× (2.7–) 2.8–3.4 (–3.5) μm (Dai 2010). 
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Phellinus ferrugineo-velutinus has a widespread distribution in South 

America (Ryvarden & Johansen 1980), and has been recorded from south east Asia 

by Corner (1989). Leelavathy & Ganesh (2000) and Iqbal et al. (2016) have reported 

this species from Kerala.  

 

Phellinus allardii (Bres.) S. Ahmad, Basidiomyc. W. Pakist. 6: 57 (1972) 

Basionym: Fomes allardii Bres. [as 'allardi'], in Wildeman, Bull. Jard. bot. État Brux. 4 (1): 19 

(1914) 

Synonym: 

Fulvifomes allardii (Bres.) Bondartseva & S. Herrera, Mikol. Fitopatol. 26 (1): 13 (1992) 
 

              Fɪɢᴜʀᴇ 120 

Basidiomata perennial, small sized, found in imbricate clusters, hard and 

woody, bony hard when dry, firmly attached to the substrate, light in weight, effused 

reflexed to pileate. Pileus 45‒115 mm long, up to 22 mm thick, sessile, broadly 

attached, semicircular, applanate to convex, concentrically sulcate, glabrous, 

roughened with many small ridges and grooves in non crusted fruit bodies, 

cinnamon brown to brown when young, black on maturity, margin entire, obtuse, 

surface usually covered with bryophytes. Hymenophore poroid. Pores 7‒11 per 

mm, round, regular, absent at the margin, brown, pore tubes up to 10 mm thick, 

stratified, concolourous with pore suface. Context 1‒2 mm thick, or indistinct due 

to perennial growth brown, black in KOH. Odour not distinctive. Spore print not 

observed.  

Basidiospores 3.5‒5 × 3‒4 µm, Q=1.1–1.6, Qm=1.37, subglobose to broadly 

ellipsoid, pale yellow, brown in KOH, slightly thick walled (up to 1 µm), smooth, 

eguttulate, inamyloid in Melzer’s reagent. Basidia not observed. Setae absent. 

Hymenial trama interwoven and dimitic. Generative hyphae 1.5‒3 µm wide, 

hyaline, thin walled, branched, without clamp connections. Skeletal hyphae 2.5‒5 

µm wide, pale yellowish to brown, dark brown in KOH, smooth, thick walled (1‒2 

µm wide), unbranched, weakly septate. Pileal trama almost parallel. Generative 
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hyphae 2‒4 µm wide, hyaline, thin walled, branched, without clamp connections. 

Skeletal hyphae 2.5‒5 µm wide, pale yellowish to brown, dark brown in KOH, 

smooth, thick walled (1‒2 µm wide), unbranched, septate, septations frequent than 

in hymenial trama. Pileipellis an erect trichodermium, made of hyphae that are 3‒5 

µm wide, yellowish brown to brown, thick walled, almost frequently septate, with 

obtuse tips.  

Specimen examined: India. Kerala State: Kozhikode district, Koyilandy, Poyil 

kavu, on live tree (unidentified), 23 June 2017, Vinjusha N., ZGCVN507; Kuttyadi, 

Janaki forest, on Xylia xylocarpa, 02 October 2018, Vinjusha N., ZGCVN724. 

Comments: Morphology of the present collection fits well with the taxonomic 

descriptions of P. allardii by Ryvarden & Johansen (1980) and Gerber & Loguercio-

Leite (1997). The species show much morphological resemblance with Phellinus 

caryophilli in morphology. However, the latter produces smaller basidiospores (3‒4 

× 2.5‒3 µm, Ryvarden & Johansen 1980). According to Ryvarden & Gilbertson 

(1994), P. allardii is a variable species in the form and size of fruit bodies. Phellinus 

allardii has been described as distinctly triquentrous pileate (Ryvarden & Johansen 

1980; Ryvarden & Gilbertson 1994), as well as resupinate to effused reflexed 

(Leelavathy & Ganesh 2000; Dai 2010). Characters of the present specimen properly 

matched with descriptions of Leelavathy & Ganesh (2000) and Dai (2010). 

According to Ryvarden & Johansen (1980), P. allardii possess a distinct black line, 

below the tomentum of the pileus, or along the margin. Dai (2010) had also 

mentioned a thin black line between the context and host in the effused reflexed fruit 

bodies of this species. A black line was not noticed in the present collection, since 

the context was indistinct due to the perennial growth of pore tubes. According to 

Gerber & Loguercio-Leite (1997), basidiospores size of P. allardii is 4‒5 × 3.5‒4 

µm, similar as observed in the present collection. However, Ryvarden & Johansen 

(1980) reported slightly larger spores for this species (4.5‒5.5 (6) × 4‒5 µm).  

Phellinus allardii has been recored from Africa, Asia and America (Gerber 

& Loguercio-Leite 1997; Ryvarden & Johansen 1980; Dai 2010). From Kerala, P. 

allardii has been reported by Leelavathy & Ganesh (2000).  
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Phellinus caryophylli (Racib.) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 164: 

238 (1965) 

Basionym: Trametes caryophylli Racib., Parasit. Alg. Pilze Java's (Jakarta) 1: 17 (1900) 

Synonyms: 

Fomes caryophylli (Racib.) Bres., Annls mycol. 10 (5): 498 (1912) 

Pyropolyporus caryophylli (Racib.) Teng, Chung-kuo Ti Chen-chun, [Fungi of China]: 762 (1963) 

Fomitiporella caryophylli (Racib.) T. Wagner & M. Fisch. [as 'caryophylii'], Mycologia 94 (6): 1012 

(2002) 

 

Fɪɢᴜʀᴇ 121 

Basidiomata perennial, small to medium sized, hard and tough, usually 

imbricate, effused reflexed to pileate. Pileus 25‒40 mm long, 3‒6 mm thick, sessile, 

mostly decurrent, semicircular to convex, concentrically zonate, deeply sulcate, 

glabrous, crusted with age, uneven with irregular outgrowths, surface brownish 

black, margin light brown, wavy, uplifted in many specimens, turned black in KOH. 

Hymenophore poroid. Pores 8‒9 per mm, round to angular, absent at the margin, 

creamish white, golden yellow along margin, turning pale brown on bruising, pore 

tubes stratified, 3 mm long, coffee brown. Context up to 2 mm thick, chocolate 

brown, turning black in KOH. Odour not distinctive. Spore print yellow.  

Basidiospores 3‒4 × 2‒3 µm, Q=1–1.6, Qm= 1.21, sub globose to broadly 

ellipsoid, yellow to yellowish brown, more dark brown in KOH, smooth, thick 

walled (up to 1 µm), guttulate, inamyloid in Melzer’s reagent; spores often 

agglutinated together. Basidia 8.5‒11 × 4‒7 µm, ellipsoid to broadly clavate, 

hyaline, 4 sterigmate. Setae absent. Hymenial trama almost parallel along the tubes 

and dimitic. Generative hyphae 1‒3 µm wide, hyaline to pale yellow, thin walled, 

smooth, without clamp connections. Skeletal hyphae 2‒4 µm wide, yellowish brown 

to brown, smooth, thick walled (1‒1.5 µm), unbranched to sparsely branched, 

weakly septate. Skeleto ligative hyphae not observed. Pileal trama parallel. 

Generative hyphae rarely observed, 1‒2 µm wide, pale yellow, thin walled, smooth, 

without clamp connections. Skeletal hyphae 2‒4.5 µm wide, yellowish brown to 

brown, thick walled (up to 2 µm), weakly septate, unbranched to sparsely branched. 

Skeleto ligative hyphae not observed. Pileipellis a cutis, made of thick walled, 

yellowish brown to brown hyphae, that are 2‒4 µm wide. Setae absent. 
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Specimens examined: India. Kerala State: Kozhikode district, Pokkunnu, ZG 

College campus, on live Bridelia retusa, 03 July 2015 Vinjusha N., ZGCVN9. 

Comments: The effused fruit bodies of the present collections resemble P. allardii, 

however separated from latter by smaller basidiospores.  

Phellinus caryophylli has been recorded from East Indies, Australia, New 

Guinea (Cunningham 1965) and tropical Asia (Núñez & Ryvarden 2000). From 

Kerala, this species was recorded (as P. caryophylleus (Cooke) Ryvarden) by 

Florence & Yesodharan (2000).  

Phellinus rimosus (Berk.) Pilát, Annls mycol. 38 (1): 80 (1940) 

Basionym: Polyporus rimosus Berk., London J. Bot. 4: 54 (1845) 

Synonyms: 

Fomes rimosus (Berk.) Cooke, Grevillea 14 (no. 69): 18 (1885) 

Scindalma rimosum (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 519 (1898) 

Xanthochrous niaouli Pat., Bull. Jard. col. Jard. Essai col. fr. 1: 263 (1901) 

Pyropolyporus underwoodii Murrill, Bull. Torrey bot. Club 30 (2): 116 (1903) 

Fomes versicolor Henn., Hedwigia 42 (Beibl.): (75) (1903) 

Fomes underwoodii (Murrill) Sacc. & D. Sacc., Syll. fung. (Abellini) 17: 117 (1905) 

Polyporus niaouli (Pat.) Sacc. & D. Sacc., Syll. fung. (Abellini) 17: 109 (1905) 

Fomes melleicinctus (Murrill) Murrill, Bull. New York Bot. Gard. 8: 153 (1912) 

Pyropolyporus melleicinctus Murrill, Bull. New York Bot. Gard. 8: 150 (1912) 

Fulvifomes melleicinctus (Murrill) Murrill, Tropical Polypores: 84 (1915) 

Fulvifomes underwoodii (Murrill) Murrill, Tropical Polypores: 88 (1915) 

Fomes niaouli (Pat.) Lloyd, Mycol. Writ. 4 (Syn. gen. Fomes): 250 (1915) 

Hexagonia scabra (Berk.) Petch, Ann. R. bot. Gdns Peradeniya 6 (1): 143 (1916) 

Fomes rimosus var. niaouli (Pat.) Cleland & Cheel, J. Proc. R. Soc. N.S.W. 51: 515 (1917) 

Fomes rimosus var. casuarinae Cleland, in Maiden, Cleland & Burrow, Forestry Comm. N.S.W. 

Bull. 14: 17 (1920) 

Fomes tepperi var. casuarinae (Cleland) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 164: 233 

(1965) 

Phellinus scaber (Berk.) M.J. Larsen, Mycotaxon 37: 356 (1990) 

Fulvifomes sanjanii (Lloyd) Bondartseva & S. Herrera, Mikol. Fitopatol. 26 (1): 13 (1992) 
 

             Fɪɢᴜʀᴇ 122 

Basidiomata perennial, small to large sized and robust, solitary, young fruit 

bodies sometimes found in clusters, hard and woody, bony hard when mature, firmly 

attached to the substrate, almost heavy, pileate. Pileus 20‒150 mm long, up to 52 

mm thick, sessile, semicircular, slightly ungulate when young, applanate when 

mature, semicircular, concentrically sulcate with wider zones, glabrous, matted, 
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crustrose, cracked and deeply rimose with age, greyish black to black, sometimes 

covered by mosses, margin obtuse, entire. Hymenophore poroid. Pores 4‒6 per 

mm, round, absent at the margin, dull brown, pore tubes up to 20 mm thick, 

stratified, tube layers distinct, brown, homogenous. Context 10‒20 mm thick, 

brown, black in KOH, a distinct black crust present above the context. Odour not 

distinctive. Spore print not observed.  

Basidiospores 4‒6 × 3‒5 µm, Q=1–1.3, Qm=1.09, subglobose to globose, 

yellowish brown to brown, slightly thick walled (< 1µm), smooth, eguttulate, 

inamyloid in Melzers reagent. Basidia 10‒15 × 4‒6 µm, broadly clavate, 4 

sterigmate. Setae absent. Hymenial trama almost parallel and somewhat 

agglutinated, with dimitic hyphal system. Generative hyphae not frequent, 2‒3 µm 

wide, hyaline, smooth, thin walled, branched, septate, without clamp connections. 

Skeletal hyphae dominant, 3‒5 µm wide, pale yellowish to brown, dark brown in 

KOH, smooth, thick walled (1‒1.5 µm wide), unbranched, weakly septate. Pileal 

trama loosly interwoven. Generative hyphae less frequent, up to 3 µm wide, 

hyaline, smooth, thin walled, branched, without clamp connections. Skeletal hyphae 

dominant, 3‒5 µm wide, hyaline to pale yellowish brown, unbranched, thick walled 

(1 µm), smooth. Pileipellis composed of an agglutinated crust, difficult to separate, 

made of yellowish brown thick walled hyphae that are 2‒4 µm wide.  

Specimen examined: India. Kerala State: Kozhikode district, Koyilandy, 

Muchikunnu, Kottayilkavu, 04 October 2015, Vinjusha N, ZGCVN225, 

ZGCVN226; Thamarassery, Kakkavayal, Vanaparvam Biopark, on fallen Xylia 

xylocarpa, Vinjusha N., ZGCVN694; Palakkad district, Dhoni, on Sweitenia 

mahagoni, 28 November 2018, Vinjusha N., ZGCVN771. 

Comments: Phellinus rimosus is easily distinguished by the crusted and strongly 

rimose black fruit bodies, larger pores, and small, globose to subglobose, yellowish 

brown basidiospores. Phellinus rimosus shows similarity with Phellinus 

nilgheriensis. Although, the latter produces crust over the pileus, it is not as thick 

and rimose as present in the former. In addition, P. nilgheriensis produces smaller 

pores (7‒9 per mm) (Ryvarden & Johansen 1980). 
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Phellinus rimosus has distribution in Africa, Asia, Australia and southern 

Europe (Ryvarden & Johansen 1980). From Kerala, this species has been recorded 

by Leelavathy & Ganesh (2000) and  Mohanan (2011). 

 

Phellinus gilvus (Schwein.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 82 

(1900) 

Basionym: Boletus gilvus Schwein., Schr. naturf. Ges. Leipzig 1: 96 [70 of repr.] (1822) 

Synonyms: 

Polyporus gilvus (Schwein.) Fr., Elench. fung. (Greifswald) 1: 104 (1828) 

Mucronoporus gilvus (Schwein.) Ellis & Everh., J. Mycol. 5 (1): 28 (1889) 

Fomes gilvus (Schwein.) Speg., Anal. Mus. nac. Hist. nat. B. Aires 6: 165 (1898) 

Hapalopilus gilvus (Schwein.) Murrill, Bull. Torrey bot. Club 31 (8): 418 (1904) 

Phellinus stabulorum Pat., Bull. Soc. mycol. Fr. 23 (2): 74 (1907) 

Fomes stabulorum (Pat.) Sacc. & Trotter, Syll. fung. (Abellini) 21: 286 (1912) 

Polyporus stabulorum (Pat.) Lloyd, Mycol. Writ. 4 (Syn. Apus): 348 (1915) 

Polyporus chrysellus Bres., Annls mycol. 18 (1/3): 33 (1920) 

Polyporus pseudogilvus Lloyd, Mycol. Writ. 6: 940 (1920) 

Trametes keetii Van der Byl, S. Afr. J. Sci. 18: 283 (1922) 

Polyporus ursinulus Lloyd, Mycol. Writ. 7 (Letter 67): 1143 (1922) 

Phellinus bolaris Pat., Bull. trimest. Soc. mycol. Fr. 43: 29 (1927) 

Polyporus gilvus var. sublicnoides Rick, Brotéria, N.S. 5: 91 (1935) 

Fuscoporia gilva (Schwein.) T. Wagner & M. Fisch., Mycologia 94 (6): 1013 (2002) 

 

             Fɪɢᴜʀᴇ 123 

Basidiomata small, coriaceous when fresh, becoming moderately hard on 

drying, light in weight, solitary to mostly imbricate, pileate. Pileus 21‒80 mm long, 

up to 5 mm thick, sessile, to broadly attached, semicircular, applanate to weakly 

convex, concentrically zonate, sometimes not prominent, yellowish brown to 

cinnamon brown, dark brown in some fruit bodies, yellowish near margin, black in 

KOH, mostly glabrous, hispid at some regions, margin even, round. Hymenophore 

poroid. Pores 7‒14 per mm, angular, pores absent near margin, surface fuscous 

brown, light brown towards margin, pore tubes 2‒3 mm long, concolourous with 

pore surface, black in KOH. Context 2‒3 mm thick, golden yellow to yellowish 

brown, homogenous, black in KOH. Odour not distinctive. Spore print not 

observed.  
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Basidiospores 3–5 × 2–3 µm, Q= 1.3–2, Qm=1.67, ellipsoid to broadly 

ellipsoid or oblong, pale yellowish brown, eguttulate, slightly thick walled, up to 1 

µm, smooth, eguttulate, inamyloid in Melzer’s reagent. Basidia not observed. 

Hymenial setae abundant, 15–35 × 5–8, ventricose to setiform, some with an 

extended base, tips acute, dark brown, often covered with agglutinated sheath, thick 

walled (1–2 µm). Hymenial trama interwoven. Generative hyphae 2– 4 µm wide, 

hyaline, smooth, thin walled, branched, without clamp connections. Skeletal hyphae 

2–6 µm wide, yellowish brown to brown, smooth, thick walled, unbranched to rarely 

branched, septations absent. Skeleto ligative hyphae not observed. Pileal trama 

interwoven. Generative hyphae 2–3 µm wide, hyaline, thin walled, smooth, septate, 

branched, without clamp connections. Skeletal hyphae 2–7 µm wide, yellowish 

brown to brown, smooth, thick walled, unbranched to rarely branched, septations 

absent. Skeleto ligative hyphae not observed. Pileipellis forming short irregular 

trichoderm, almost agglutinated, made of pale yellow to yellowish brown hyphae, 

2‒6 µm wide, moderately thick walled, with obtuse ends.  

Specimens examined: India. Kerala State, Kozhikode district, Edakkara, 

Vallikkattukavu, on dead log (unidentified), 11 July 2015, Vinjusha N., ZGCVN40;  

Koyilandy, Poyil kavu, on dead logs (unidentified), 16 July 2016, Vinjusha N., 

ZGCVN371; Thiruvannur, on dead log (unidentified), 15 January 2016, Vinjusha 

N., ZGCVN307; Peruvannamuzhy, on dead log (unidentified), 11 August 2016, 

Vinjusha N., ZGCVN407; Peruvannamuzhy, on dead log (unidentified), 11 August 

2016, Vinjusha N., ZGCVN424; Pantheerankavu, Kariyathan kottom, on live tree 

(unidentified), 02 Februay 2017, Vinjusha N., ZGCVN344; Pokkunnu, ZG College 

campus, on Mangifera indica, Vinjusha N., 01 August 2018, ZGCVN699; Kannur 

district, Aralam, on dead branch (unidentified), 07 April 2016, Vijisha P., 

ZGCVN301, ZGCVN323; Neeliyarkottam, on live tree (Sapotaceae), 15 July 2016, 

Vinjusha N., ZGCVN367; Kottayam district, Vagamon, Pine valley, on dead Pinus 

species, 24 October 2015, Vinjusha N., ZGCVN243; Wayanad district, Pookod, on 

dead log (unidentified), 30 June 2017, Vinjusha N., ZGCVN545, ZGCVN546; 

Kuruva Island, on dead wood stump (unidentified), 07 December 2018, Vinjusha N., 

ZGCVN785; Kasaragod district, Edayilakkad, on dead wood trunk (unidentified), 11 
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September 2017, Vinjusha N., ZGCVN627; on dead wood (unidentified), 16 

September 2019, Vinjusha N., ZGCVN911; Kottayam district, Kottamala, 

Kurinjikavu, on live tree (unidentified), 18 December 2018., Vinjusha N., 

ZGCVN800. 

Comments: Phellinus gilvus is easily distinguished by their annual, medium sized 

basidiocarps, glabrous, yellowish brown to cinnamon brown pileus, absence of setae 

and small basidiospores. This species is very commonly distributed in all tropical 

zones of the world (Ryvarden 2004).  

 BLAST search using the ITS sequence generated from the present specimen 

resulted in 100% similarity with Phellinus gilvus strains (GenBank numbers: 

KP771705, KF692068, KT037022). From Kerala, this species has been recorded by 

Leelavathy & Ganesh (2000), Mohanan (2011), Iqbal et al. (2016, as Fuscoporia 

gilva (Schwein) T. Wagner & M. Fisch.), and Adarsh et al. (2018). 

Phellinus fastuosus (Lév.) S. Ahmad, Basidiomyc. W. Pakist.: 56 (1972) 

Basionym: Polyporus fastuosus Lév., Annls Sci. Nat., Bot., sér. 3 2: 190 (1844) 

Synonyms: 

Fomes fastuosus (Lév.) Cooke, Grevillea 14 (no. 69): 18 (1885) 

Scindalma fastuosum (Lév.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 518 (1898) 

Xanthochrous fastuosus (Lév.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 101 (1900) 

Pyropolyporus fastuosus (Lév.) Murrill, Bull. Torrey bot. Club 34: 479 (1907) 

Cryptoderma fastuosum (Lév.) Imazeki, Bull. Tokyo Sci. Mus. 6: 107 (1943) 

Phellinus fastuosus var. bullatosulcatus Corner, Beih. Nova Hedwigia 101: 85 (1991)  

Fulvifomes fastuosus (Lév.) Bondartseva & S. Herrera, Mikol. Fitopatol. 26 (1): 13 (1992) 

Fomitiporella fastuosa (Lév.) Teixeira, Revista Brasileira de Botânica 15 (2): 125 (1992) 

 

Fɪɢᴜʀᴇ 124 

Basidiomata, annual to perennial, medium to large sized, solitary or in 

clusters, tough when fresh, hard and woody on drying, moderately heavy, pileate. 

Pileus 40‒300 mm long, 5‒40 mm thick, sessile to dimidiate, flabelliform to 

semicircular, applanate, concentrically zonate, sulcate, adpressed tomentose, lesser 

on maturity, sometimes turning glabrous, yellowish brown to reddish brown, 

sometimes with light greenish shades due to presence of algae, margin usually white 

to light yellow, even, obtuse. Hymenophore poroid. Pores minute, 8‒13 per mm, 



 490 

angular, absent near margin, surface dark greyish brown, pore tubes 4‒30 mm long, 

light brown than hymenial surface, non stratified or stratified in perennial species, 

sometimes intermixed with contextual layer. Context 3‒11 mm thick, yellowish to 

yellowish brown, with a distinct black line near the middle region. Odour not 

distinctive. Spore print not observed.   

Basidiospores 4‒6 × 3‒5 µm, Q=1–1.2, Qm=1.12, subglobose to globose or 

broadly ellipsoid, shiny yellow to yellowish brown, eguttulate, slightly thick walled 

(up to 1 µm), smooth, inamyloid in Melzer’s reagent. Basidia not observed. Setae 

absent. Hymenial trama irregular and dimitic. Generative hyphae rarely observed, 

1‒2.5 µm wide, hyaline, smooth, thin walled, branched, branched, septate, without 

clamp connections. Skeletal hyphae dominant, 3–8 µm wide, yellow to dark brown, 

moderately branched, thick walled (wall thickness up to 1 µm), weakly septate. 

Pileal trama interwoven. Generative hyphae rarely observed, 1‒2.5 µm wide, 

hyaline, smooth, thin walled, branched, branched, septate, without clamp 

connections. Skeletal hyphae dominant, 3–8 µm wide, yellow to dark brown, 

moderately branched, thick walled (wall thickness up to 1 µm), weakly septate. 

Pileipellis a trichoderm, made of hyphae that are 2‒7 µm wide, yellowish brown to 

brown, thick walled, with obtuse tips. 

Specimens examined: India. Kerala State: Kozhikode district, Chelavoor, Thurayil 

Kotta, on Diospyros paniculata, 11 July 2015, Vinjusha N., ZGCVN48; India, 

Kerala, Kozhikode, Chelavoor, Thurayil Kotta, on Diospyros paniculata, 27 

September 2015, Vinjusha N., ZGCVN210; Palazhi, Bhayankavu, on Ficus species, 

27 December 2016, Vinjusha N., ZGCVN277; 26 October 2016, Vinjusha N., 

ZGCVN336, ZGCVN339; Koyilandy, Poyilkavu, on Vatica chinensis L., 16 July 

2017, Vinjusha N., ZGCVN370, ZGCVN373, ZGCVN377; on dead wood stump, 23 

June 2017, Vinjusha N., ZGCVN508; on dead log, 01 August 2018, Vinjusha N., 

ZGCVN698; Kuttyadi, Janaki forest, on dead stump of Xylia xylocarpa, 02 October 

2018, Vinjusha N., ZGCVN721; Malappuram district, Nilambur, KFRI campus, on 

Xylia xylocarpa, 17 November 2016, Vinjusha N., ZGCVN472; Kannur district, 

Aralam, on live tree (unidentified), 16 September 2015, Vijisha P., ZGCVN199; 09 
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January 2016, Vijisha P., ZGCVN290; Palakkad district, Dhoni, on Terminalia 

arjuna, 28 November 2018; Vinjusha N., ZGCVN772; Kasaragod district, 

Edayilakkad, on dead log (unidentified), 01 September 2017, Vinjusha N., 

ZGCVN631; Wayanad district, Kuruva Island, on Sweitenia mahagoni, Vinjusha N., 

ZGCVN783; Vaithiri, Padivayal estate, on dead logs (unidentified), Vinjusha N., 

ZGCVN341; Ernakulam district, Perumbavoor, Iringole Kavu, on dead tree 

(unidentified), 08 July 2017, Vinjusha N., ZGCVN562. 

Comments: Present collection is very much similar to Fulvifomes durissimus 

(Lloyd) Bondartseva & S. Herrera in morphology. Ryvarden (1989) had opined F. 

durissimus to be treated as a synonym of P. fastuosus, because of their character 

similarities. However, acccording to Dai (2010), F. durissimus can be separated 

from P. fastuosus by the slightly smaller basidiospores ((3.9–) 4–5 (–5.2) × (3.3–) 

3.6–4.4 (–4.6) μm. In addition, P. fastuosus always possesses a distinct black line 

below the tomentum (Núñez & Ryvarden 2000; Ryvarden 2004; Dai 2010), a 

character absent in F. durissimus.  

Phellinus fastuosus has a widespread distribution in the tropical zones of the 

world (Ryvarden 2004). From Kerala, this species has been recorded by Sankaran & 

Florence (1995), Florence & Yesodharan (1997, 2000), Leelavathy & Ganesh 

(2000), Mohanan (2011), Iqbal et al. (2016) and Adarsh et al. (2018). According to 

Leelavathy & Ganesh (2000), P. fastuosus is commonly encountered in the 

manmade gardens and disturbed forests, than in undisturbed evergreen forests in 

Kerala. This species mostly produces basidiocarps on basal part of the trees 

(Leelavathy & Ganesh 2000).  

Phellinus hoehnelii (Bres.) Ryvarden, in Ryvarden & Johansen, Prelim. Polyp. Fl. 

E. Afr. (Oslo): 173 (1980) 

Basionym: Fomes hoehnelii Bres., Annls mycol. 10 (5): 499 (1912) 

Synonym: 

Pseudoinonotus hoehnelii (Bres.) Zmitr., Malysheva & Spirin, Nov. sist. Niz. Rast. 40: 163 (2006) 

 

              Fɪɢᴜʀᴇ 125 
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Basidiomata perennial, large and robust, solitary or in clusters, hard and 

woody, firmly attached to the substrate, light in weight, especially on drying, pileate. 

Pileus 160 mm long, up to 80 mm thick, sessile, semicircular, ungulate, surface 

often irregular, concentrically zonate, very weakly sulcate at some regions, glabrous, 

matted, crust present, yellowish brown when young, brownish black to black when 

mature, distinctly black in KOH, margin obtuse, entire to wavy. Hymenophore 

poroid. Pores 6‒8 per mm, round, absent at the margin, cinnamon to umber brown, 

pore tubes up to 70 mm thick, stratified, tube layers distinct, brown, homogenous. 

Context up to 10 mm thick, brownish yellow, black in KOH, a distinct black crust 

present above the context; 10‒20 mm thick. Odour not distinctive. Spore print not 

observed.  

Basidiospores 4.5‒6 × 2.5‒4 µm, Q=1.2–2, Qm=1.5, subglobose to ellipsoid, 

pale yellow, thick walled (1µm), smooth, eguttulate, inamyloid in Melzer’s reagent. 

Basidia 11‒17 × 4‒6 µm, broadly clavate, 4 sterigmate. Hymenial Setae present; 

34‒60 × 6‒8 µm, ventricose, some with a curved base, tips acute, umber brown, 

smooth, thick walled (1–1.5 µm). Setal hyphae present and frequent; more than 100 

µm long, 5‒11 µm wide, cylindrical, dark brown, erect, thick walled (1.5 µm), with 

obtuse ends. Hymenial trama interwoven. Generative hyphae 2‒3 µm wide, 

hyaline, smooth, thin walled, septate, branched, without clamp connections. Skeletal 

hyphae dominant, 3‒6 µm wide, yellowish brown, dark brown in KOH, thick walled 

(1‒2 µm wide), smooth, unbranched, weakly septate. Pileal trama interwoven. 

Setal hyphae present in trama, 5‒10 µm wide, cylindrical, dark brown, erect, thick 

walled (1.5 µm), with obtuse ends. Generative hyphae less frequent; up to 3 µm 

wide, hyaline, smooth, thin walled, branched. Skeletal hyphae 3‒6 µm wide, 

yellowish brown, thick walled (1‒2 µm), smooth, unbranched. Pileipellis composed 

of an agglutinated hyphal mass, difficult to differentiate, hyphae 2‒5 µm wide, 

brown to dark brown. 

Specimen examined: India. Kerala State: Kozhikode district, Kakkayam, 29 August 

2015, Vinjusha N., ZGCVN139; Idukki district, Udumbanchola, Poopara, on dead 

wood trunk (unidentified), 28 July 2019, Krishnapriya K., ZGCVN890. 
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Comments: Inonotus pachyphloeus (Pat.) T. Wagner & M. Fisch. is the closest 

species, having similar basidiospores. However, the former differs from present 

collection by wider setae (6‒12 µm), and wider setal hyphae (up to 32 µm) 

(Ryvarden & Johansen 1980).  

 The species has occurrence in Africa, Indonesia, Philippines (Ryvarden & 

Johansen 1980) and India (Ranadive 2013; Nagadesi & Arya 2013). This species is 

reported to cause white rot on living Peltophorum ferrugineum and Terminalia 

species in India (Nagadesi & Arya 2013). Ganesh & Leelavathy (1986) and 

Leelavathy & Ganesh (2000) reported this species from Kerala. 

 

Phellinus nilgheriensis (Mont.) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 164: 

226 (1965) 

Basionym: Polyporus nilgheriensis Mont., Annls Sci. Nat., Bot., sér. 2 18: 22 (1842) 

Synonyms: 

Polystictus nilgheriensis (Mont.) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 78 (1851) 

Microporus nilgheriensis (Mont.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 

Coriolus nilgheriensis (Mont.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 94 (1900) 

Xanthochrous nilgheriensis (Mont.) Teng, Chung-kuo Ti Chen-chun, [Fungi of China]: 764 (1963) 

Fulvifomes nilgheriensis (Mont.) Bondartseva & S. Herrera, Mikol. Fitopatol. 26 (1): 13 (1992) 

Phellinus nilgheriensis var. crassior Corner, Beih. Nova Hedwigia 101: 117 (1991) 

Phellinus nilgheriensis var. malesianus Corner, Beih. Nova Hedwigia 101: 118 (1991) 

              Fɪɢᴜʀᴇ 126 

Basidiomata perennial, large sized and robust, solitary or in clusters, 

extremely hard and woody, firmly attached to the substrate, heavy, pileate. Pileus up 

to 230 mm long, 6‒30 mm thick, sessile, semicircular, applanate to convex, 

concentrically zonate, distinctly sulcate, rough with irregular protuberances, 

glabrous, with thick crust above (2‒3 mm), deeply rimose with age, brownish black, 

often covered with bryophytes, margin tough, even to wavy or weakly lobed, obtuse. 

Hymenophore poroid. Pores 7‒10 per mm, round, absent at the margin, cinnamon 

brown, pore tubes up to 28 mm thick, stratified, tube layers distinct, concolourous 

with pore surface. Context indistinct due to perennial growth of pore tubes, up to 1 

mm thick, brown. Odour not distinctive. Spore print not observed.  
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Basidiospores 4‒5 × 4‒4.5 µm, Q=1–1.2, Qm=1.13, subglobose to globose, 

yellowish brown to brown with black walls, slightly thick walled (up to 1µm), 

smooth, inamyloid in Melzer’s reagent. Basidia 10‒19 × 4‒5 µm, broadly clavate, 4 

sterigmate. Setae absent. Hymenial trama interwoven. Generative hyphae not 

frequent, 1‒2 µm wide, hyaline, smooth, thin walled, branched, without clamp 

connections. Skeletal hyphae dominant, 3.5‒5 µm wide, yellowish brown to brown, 

dark brown in KOH, smooth, thick walled (1 µm), straight to slightly flexuose, 

unbranched to weakly branched, sparsely septate. Pileal trama loosly interwoven. 

Generative hyphae very rarely observed, 1‒2 µm wide, hyaline, smooth, thin walled, 

branched, septate. Skeletal hyphae dominant, 3.5‒5 µm wide, yellowish brown to 

brown, dark brown in KOH, smooth, thick walled (1 µm), straight to slightly 

flexuose, unbranched to weakly branched, weakly septate. Pileipellis composed of 

an agglutinated crust, made of yellowish hyphae that are 2‒4 µm wide, yellowish 

brown to brown, weakly septate and thick walled.  

Specimen examined: India: Kerala State: Wayanad district, Kuruva Island, on 

Sweitenia mahagoni, 07 December 2018, Vinjusha N., ZGCVN782. 

Comments: P. nilgheriensis is closely related with Phellinus allardii in many 

macroscopic and microscopic characters. The difference lies in the more applanate 

fruit bodies and slightly larger, almost globose basidiospores in the former 

(Ryvarden & Johansen 1980). Basidiospores of P. allardii are subglobose to broadly 

ellipsoid (Ryvarden & Gilbertson 1994). In addition, P. allardii has denser fruit 

bodies than P. nilgheriensis (Ryvarden & Johansen 1980). According to the 

descriptions (Ryvarden & Johansen 1980; Leelavathy & Ganesh 2000), P. 

nilgheriensis possesses a distinct black line in the context. In the present collection, 

context was indistinct because of the perennial growth of the pore tubes. Characters 

of the present collection properly match with the description of the previous Kerala 

collection of the species (Leelavathy & Ganesh 2000). Present collection produces 

more large sized basidiocarps than previous reports (Ryvarden & Johansen 1980; 

Leelavathy & Ganesh 2000). Corner (1991) had reported hymenial setae in this 

species, however according to Ryvarden & Johansen (1980), the concept of presence 
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of setae in P. nilgheriensis is wrong. Dai (2010) also reported P. nilgheriensis as 

species without setae.  

 Phellinus nilgheriensis has pantropical distribution (Ryvarden & Johansen 

1980). From Kerala, this species has been reported by Florence & Yesodharan 

(2000), Leelavathy & Ganesh (2000), Iqbal et al. (2016, as Fulvifomes nilgheriensis 

(Mont.) Bondartseva & S. Herrera) and Adarsh et al. (2018). 

Cotylidia P. Karst. 

Basidiomata annual, terrestrial, spathulate to infundibuliform, centrally or 

laterally stipitate. Pileus azonate, off white to cream with brownish shades. 

Hymenophore smooth to setulose. Context pale coloured, homogenouos. Hyphal 

system monomitic, with hyaline to pale brown coloured generative hyphae, that are 

thin to thick walled, having clamp connections. Pileocystidia and caulocystidia 

present or absent, when present, cylindrical in shape with obtuse tips. Basidia 

cylindrical to clavate, 4 sterigmate. Basidiospores ellipsoid, smooth, thin walled, 

inamyloid in Melzer’s reagent. Members causes white rot type of wood deacay.  

Cotylidia pannosa (Sowerby) D.A. Reid, Beih. Nova Hedwigia 18: 81 (1965) 

Basionym: Helvella pannosa Sowerby, Col. fig. Engl. Fung. Mushr. (London) 2 (no. 14): tab. 155 

(1799) 

Synonyms: 

Craterella pallida Pers., Neues Mag. Bot. 1: 112 (1794) 

Thelephora pallida (Pers.) Pers., Icon. Desc. Fung. Min. Cognit. (Leipzig): tab. 5 (1800) 

Thelephora pannosa (Sowerby) Fr., Syst. mycol. (Lundae) 1: 430 (1821) 

Auricularia pannosa (Sowerby) Fr., Syst. orb. veg. (Lundae) 1: 83 (1825) 

Hyphoderma pannosum (Sowerby) Wallr., Fl. crypt. Germ. (Norimbergae) 2: 579 (1833) 

Thelephora sowerbyi (Berk.) Berk. [as 'sowerbeii'], Outl. Brit. Fung. (London): 266 (1860) 

Podoscypha sowerbyi (Berk.) Pat. [as 'Sowerbeji'], Essai Tax. Hyménomyc. (Lons-le-Saunier): 71 

(1900) 

Stereum pallidum (Pers.) Cooke, Cat. field-book brit. basidiomyc.: genus no. 88 (1909) 

Bresadolina pallida (Pers.) Brinkmann, Annls mycol. 7 (3): 289 (1909) 

Stereum pannosum (Sowerby) Lloyd, Mycol. Writ. 4: 21 (1913) 

Craterellus pallidus (Pers.) Ricken, Vadem. Pilzfr.: 248 (1918) 

Podoscypha pallida (Pers.) Pilát, Sb. csl. Akad. zemed. Ved, odd A 5: 405 (1930) 

Cotylidia pallida (Pers.) Boidin, Revue Mycol., Paris 24: 201 (1959) 

             Fɪɢᴜʀᴇ 127 

Basidiomata annual, medium sized, 30–50 mm high, weakly coriaceous 

when fresh, woody hard on drying, stipitate. Pileus 3‒7 mm long, 3‒6 mm thick, 
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spathulate to infundibuliform, adjacent pilei imbricate and clustered together 

forming compound fruit bodies, glabrous, minutely pubescent at some regions, 

concentric zonations absent, radially wrinkled, creamish brown, dark brown towards 

margin, margin wavy. Hymenophore smooth, pores absent, uneven with minute 

scattered tubercles, cream, light brownish on maturity. Stipe up to 20 mm long, 2‒6 

mm thick, cylindrical, solid, glabrous, cream, even, generally fused at the base in 

clustered fruit bodies at the base covered by a white mycelial network. Odour not 

distinctive. Spore print not observed.  

Basidiospores 7–8 × 5–6 µm, Q=1.1–1.4, Qm=1.2, subglobose to broadly 

ellipsoid, smooth, thin walled, with granular contents, apiculus prominent, 

inamyloid in Melzer’s reagent. Basidia cylindrical to clavate, 25‒45 × 5‒10 µm, 4 

sterigmate. Pseudocystidia abundant in the hymenophore, 25‒185 × 4‒9 µm, 

projecting beyond basidia, cylindrical, sometimes widened at middle, tip even or 

apically papillate, hyaline, thin walled, highly granular. Hymenial trama 

interwoven and monomitic. Generative hyphae 2‒5 µm wide, hyaline, smooth, thin 

to slightly thick walled (up to 1 µm), branched, without clamp connections. Pileal 

trama parallel. Generative hyphae 2‒6 µm wide, hyaline, smooth, thin to slightly 

thick walled (up to 1 µm), branched, without clamp connections. Pileipellis a cutis 

made of hyaline, thin to slightly thick walled hyphae that are 2‒4 µm wide. Stipe 

trama interwoven and monomitic. Generative hyphae slightly different from that of 

pileus region, 2‒4 µm wide, hyaline to pale brown in mass, almost thick walled (1 

µm), highly branched, mostly aseptate. Pseudocystidia present in trama, characters 

similar as those in hymenium. Stipitipellis composed of irregular, highly branched 

and twisted hyphae, interrupted by trichodermal patches; up to 45 µm long, made of 

hyphae that are 1.5‒3 µm wide, hyaline, slightly thick to thick walled with obtuse 

ends.  

Specimen examined: India. Kerala State: Malappuram district, Nilambur, KFRI 

campus, on dead log (unidentified), 03 July 2018, Vinjusha N., ZGCVN685. 

Comments: Macroscopically, the present specimen resembles species of 

Thelephora Ehrh. ex Willd. However, Thelephora species produces coloured, often 
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muricate basidiospores (Burt 1914), characters totally different from the present 

collection. Present specimen properly matches with the descriptions of Cotylidia 

pannosa by Reid (1965) and Eriksson & Ryvarden (1975). According to Kout & 

Zíbarová (2013), pileus surface margin of young fruit bodies of C. pannosa are 

bright red-orange in colour. However, an orange reddish shade was not observed in 

the pileus of present collection, may be because the fruit bodies were almost dry 

when collected. 

Cotylidia pannosa is a rare species, having their occurrence in Asia, North 

America (Burt 1920; Reid 1965; Ryvarden 2010) and Europe (Bernicchia & Gorjón 

2010). Cotylidia pannosa has been reported from India (as Thelephora sowerbyi 

(Berk.) Berk.) by Sharma et al. (2015). There are no reports of the species from 

Kerala so far. 

Oxyporus (Bourdot & Galzin) Donk 

Basidiomata annual to perennial, coriaceous to hard, resupinate, effused 

reflexed to pileate. Pileus dimidiate to broadly attached, applanate, concentrically 

zonate, ochraceous to brown. Hymenophore poroid, pores mostly angular, pore 

surface white, cream to straw coloured, pore tubes concolorous with pore surface. 

Context ochre, straw coloured to pale brownish, thin. Hyphal system monomitic, 

with hyaline to pale brownish, thin to thick walled generative hyphae, lacking clamp 

connections. Cystidia present, ventricose to tubular, hyaline to pale yellowish 

brown, smooth to apically encrusted. Basidia clavate, 4 sterigmate. Basidiospores 

globose to broadly ellipsoid, hyaline, smooth, thin walled, inamyloid in Melzer’s 

reagent. Members of the genus cause white rot on the wood. 

Oxyporus ravidus (Fr.) Bondartsev & Singer, Annls mycol. 39 (1): 63 (1941) 

Basionym: Polyporus ravidus Fr., Epicr. syst. mycol. (Upsaliae): 475 (1838) 

Synonyms: 

Polystictus ravidus (Fr.) Cooke, Grevillea 14 (no. 71): 81 (1886) 

Cladomeris saligna var. ravida (Fr.) Quél., Enchir. fung. (Paris): 169 (1886) 

Cladomeris ravida (Fr.) Bigeard & H. Guill., Fl. Champ. Supér. France (Chalon-sur-Saône) 1: 410 

(1909) 

Coriolus ravidus (Fr.) Bourdot & Galzin, Hyménomyc. de France (Sceaux): 564 (1928) 

Trametes ravida (Fr.) Pilát, in Kavina & Pilát, Atlas Champ. l'Europe, III, Polyporaceae (Praha) 1: 

272 (1939) 
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Oxyporus ravidus f. tenuis Bondartsev, Botanicheskie Materialy 16: 122 (1963) 

Rigidoporus ravidus (Fr.) Pouzar, Folia geobot. phytotax. bohemoslov. 1 (4): 368 (1966) 

             Fɪɢᴜʀᴇ 128 

Basidiomata annual, medium sized, usually clustered and imbricate, slightly 

coriaceous when young, later hard and woody, light in weight, effused reflexed 

when young, becoming pileate. Pileus 2‒45 mm long, 2‒30 mm thick, sessile, 

broadly attached, or with a distinct region of attachment, semicircular, applanate to 

wavy, concentrically zonate, indistinctly sulcate, radially wrinkled, with minute 

tubercles, adpressed velutinate, hairs lesser towards margin and washed away on 

decaying or drying, cream with pale yellow to yellowish brown zonations, more 

dark brown towards attachment part in some fruitbodies, margin thin, even, 

upcurved on drying. Hymenophore poroid. Pores 1‒2 per mm, angular, oblique 

near attachment part with an irpicoid appearance, light yellow to ochre, pore tubes 

1‒2.5 mm long, concolourous with pore surface. Context 1‒1.5 mm thick, pale 

yellowish brown, homogenous. Odour not distinctive. Spore print not observed.  

Basidiospores 5.5‒7.5 × 2.5‒3 µm, Q=2–3.7, Qm=2.78, ellipsoid, usually 

curved at one end, hyaline, smooth, thin walled, granular, inamyloid in Melzer’s 

reagent. Basidia 25‒34 × 4‒5 µm, narrowly clavate, 4 sterigmate. Hymenial 

cystidia present; 33‒49 × 6‒9 µm, ventricose, hyaline to pale brown, thick walled 

(1‒3 µm), heavily encrusted at tip, but encrustations easily dissolved in KOH, 

shortly projecting beyond hymenium. Gloeocystidia present in the hymenium; 

45‒70 × 5‒8 µm, fusiform to cylindrical, sometimes very narrow towards tip, 

hyaline, smooth, thin walled. Hymenial trama intertwined and monomitic. 

Generative hyphae 3‒6 µm wide, hyaline to pale brown, appearing as weakly 

dextrinoid in mass, smooth, slightly thick to thick walled (1 µm), branched, 

regularly septate, without clamp connections,. Skeletal hyphae and skeleto ligative 

hyphae not observed. Pileal trama interwoven. Generative hyphae hyaline, smooth, 

thin walled, without clamp connections. Hymenial trama intertwined and 

monomitic. Generative hyphae 3‒7 µm wide, hyaline to pale brown, appearing as 

weakly dextrinoid in mass, smooth, slightly thick to thick walled (1 µm), branched, 

regularly septate without clamp connections. Skeletal hyphae and skeleto ligative 

hyphae not observed. Pileipellis a trichodermium made of hyphae that are 3‒5 µm 

wide, hyaline to pale brown, thin to thick walled with obtuse ends.  
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Specimen examined: India. Kerala State: Palakkad district, Dhoni, on dead log 

(unidentified), 28 November 2018, Vinjusha N., ZGCVN767. 

Comments: Oxyporus ravidus is characterized by effused reflexed to pileate 

basidiomata, presence of thick walled, ventricose, strongly encrusted cystidia and 

thin fusiform to cylindrical gloeocystidia. Oxychaete cervinogilva resembles O. 

ravidus in morphology and having encrusted cystidia, however, lacks gloeocystidia. 

On comparison with the available descriptions of O. ravidus (Roy & De 1996; Bala 

et al. 2020), Present collection has slightly narrower basidiospores (2.5‒3 µm; 3‒4 

µm in the descriptions).  

 Oxyporus ravidus has distribution in Europe and India (Balwant 1961, 

Bakshi 1971; Roy & De 1996; Ranadive 2013; Bala et al. 2020). There are no 

reports of this species from Kerala so far.  

Schizopora Velen. 

Basidiomata annual, resupinate to effused reflexed, found in imbricate 

clusters, usually  with decurrent pore layer. Hymenophore poroid or daedaleoid to 

irregularly hydnoid or irpicoid, surface cream to light buff that darkens with age. 

Hyphal system monomitic to dimitic, generative hyphae hyaline, thin walled, with 

clamp connections. Skeletal hyphae hyaline, thick walled, often encrusted at the 

dissepiments. Pseudocystidia present as hyphal endings that are fusiform to capitate, 

covered with resinous materials or crystals. Cystidia present or absent. Basidia 

clavate, 4 sterigmate. Basidiospores ellipsoid to subglobose, hyaline, smooth, thin 

walled, inamyloid in in Melzer's reagent. Schizopora species cause white rot on 

wood. 

Schizopora paradoxa (Schrad.) Donk, Persoonia 5 (1): 76 (1967) 

Basionym: Hydnum paradoxum Schrad., Spicil. fl. germ. 1: 179 (1794) 

Synonyms: 

Sistotrema paradoxum (Schrad.) Pers., Syn. meth. fung. (Göttingen) 1: 225 (1801) 

Polyporus versiporus Pers., Mycol. eur. (Erlanga) 2: 105 (1825) 

Xylodon paradoxus (Schrad.) Chevall., Fl. gén. env. Paris (Paris) 1: 274 (1826) 

Irpex paradoxus (Schrad.) Fr., Epicr. syst. mycol. (Upsaliae): 522 (1838) 

Xylodon obliquus (Schrad.) P. Karst., Acta Soc. Fauna Flora fenn. 2 (no. 1): 31 (1881) 

Lenzites paradoxus (Schrad.) Pat., J. Micrographie 9: 23 (1885) 

Poria versipora (Pers.) Sacc., Syll. fung. (Abellini) 6: 311 (1888) 

Coriolus obliquus (Schrad.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 94 (1900) 

Polyporus obliquus (Schrad.) E.H.L. Krause, Mecklenburgs Basidiomyceten: 17 (1934) 
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Poria pseudoobducens Pilát, Acta Mus. Nat. Prag. 9: 107 (1953) 

Irpex porosolamellatus Rick, in Rambo (Ed.), Iheringia, Sér. Bot. 5: 187 (1959) 

Poria albofulva Rick, in Rambo (Ed.), Iheringia, Sér. Bot. 7: 282 (1960) 

Poria membranicincta var. megalospora Rick, in Rambo (Ed.), Iheringia, Sér. Bot. 7: 278 (1960) 

Poria versipora f. obliqua (Schrad.) Kreisel, Phytopath. Grosspilze Deutschl.: 154 (1961) 

Xylodon versiporus var. pseudoobducens Pilát ex Domański, Acta Soc. Bot. Pol. 33 (1): 167 (1964) 

 

Fɪɢᴜʀᴇ 129 

Basidiomata annual, small to medium sized when fresh, entirely resupinate, 

later effused and forming large patches, up to 70 mm long, up to 8 mm thick, margin 

dull white, floccose, soft and spongy when fresh, hard on drying. Pileus not distinct. 

Hymenophore poroid. Pores 2‒3 per mm, angular, at some region radially 

elongated and becoming irpicoid like, pores not distinct towards margin, creamish 

white, ochraceous to light brown on bruising. Odour not distinct. Spore print not 

observed.  

Basidiospores 3.5–5 × 2.5–3 µm, Q=1.1–1.6, Qm=1.4, subglobose to broadly 

ellipsoid, hyaline, usually guttulate, thin walled, smooth, inamyloid in Melzer’s 

reagent. Basidia 15–21 × 4–5 µm, clavate, 4 sterigmate, with basal clamp 

connections. Hymenial cystidia present; 12‒32 × 4–6 µm, cylindrical, ventricose, 

oblong, narrowly utriform, hyaline, thin walled, smooth. Pseudocystidia observed 

as capitate hyphal endings, 5‒13 µm wide, hyaline, smooth and thin walled, usually 

with basal clamp connection. Hymenial trama interwoven and dimitic. Generative 

hyphae 2–4 µm wide, hyaline, smooth, thin walled, branched with clamp 

connections. Skeletal hyphae 2‒4 µm wide, hyaline, thick walled (1 µm), encrusted, 

unbranched, usually with capitate swollen ends, up to 10 µm wide, either encrusted 

or covered with a resinous material, septations not observed.  

Specimens examined: India. Kerala State: Kozhikode district, Eranjipalam, near 

Sarovarm Biopark, on dead branch (unidentified), 20 July 2015, Vinjusha N., 

ZGCVN57, ZGCVN59; Pantheerankavu, Kariathan Kottam, on dead branch 

(unidentified), 12 July 2016, Vinjusha N., ZGCVN343. 

Comments: The creamish to ochraceous resupinate basidiocarps with irpicoid 

hymenium, and the encrusted skeletal hyphae, ventricose cystidia, capitate 
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pseudocystidia, and small, subglobose to broadly ellipsoid basidiospores easily 

distinghuishes S. paradoxa from the morphologically related species (Ryvarden & 

Melo 2014). 

  Schizopora paradoxa has cosmopoliatan distribution (Núñez & Ryvarden 

2001). The species has been reported by Mohanan (2011).  

Leucophellinus Bondartsev & Singer 

Basidiomata annual, solitary or in clusters, effused reflexed to pileate. Pileus 

sessile, tomentose to hispid, light coloured, turning yellow brown to ochraceous on 

drying, mostly concentrically sulcate. Hymenophore irregularly poroid to sub 

irpicoid, concolourus with pileus. Context concolourous with pileus, homogenous. 

Hyphal system monomitic, generative hyphae hyaline, thin to thick walled, without 

clamp connections. Cystidia present, cylindrical to ventricose, thin to thick walled, 

with or without encrustations. Basidiospores mostly globose to broadly ellipsoid, 

hyaline, thick walled. Members of the genus cause white rot on wood. 

Leucophellinus hobsonii (Berk. ex Cooke) Ryvarden, Mycotaxon 31 (1): 51 (1988) 

Basionym: Polyporus hobsonii Berk. ex Cooke, [as 'hobsoni'], Grevillea 15 (no. 73): 20 (1886) 

Synonyms: 

Trametes hobsonii (Berk. ex Cooke) Sacc. [as 'hobsoni'], Syll. fung. (Abellini) 6: 135 (1888) 

Polyporus mollissimus Pat., J. Bot., Paris 11: 340 (1897) 

Xanthochrous bernieri Har. & Pat., J. Bot., Paris 17: 9 (1903)  

Polyporus bernieri (Har. & Pat.) Sacc. & D. Sacc., Syll. fung. (Abellini) 17: 110 (1905) 

Spongipellis stramineus Pat., Bull. Soc. mycol. Fr. 24: 166 (1908) 

Polyporus stramineus (Pat.) Sacc. & Traverso, Publ. Inst. nat. agron. Congo Belge, Ser. sci. 35: 8 

(1911) 

Poria xylina Lloyd, Mycol. Writ. 5: 630 (1917) 

Trametes straminea (Pat.) Lloyd, Mycol. Writ. 5: 13 (1919) 

Polyporus stramineus var. africanus (Pat. & R. Heim) Hendr., Publ. Inst. nat. agron. Congo Belge, 

Ser. sci. 35: 8 (1948) 

Oxyflavus stramineus (Pat.) Ryvarden, Norw. Jl Bot. 20: 4 (1973) 

Oxyporus mollissimus (Pat.) D.A. Reid, Microscopy 32: 456 (1975) 

 

Leucophellinus mollissimus (Pat.) Parmasto, Eesti NSV Tead. Akad. Toim., Biol. seer 32 (4): 265 

(1983) 

Rigidoporus mollissimus (Pat.) Teixeira, Revista Brasileira de Botânica 15 (2): 126 (1992) 

 

             Fɪɢᴜʀᴇ 130 

Basidiomata perennial, large, soft, water soaked and fleshy when fresh, 

becoming harder and woody on drying, pileate, effused vertically towards the base. 
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Pileus 210 mm long, 70 mm thick, sessile, broadly attached, and difficult to separate 

from the substratum, semicircular, applanate, concentrically zonate, sulcate towards 

margin, covered with short spine like hairs, dull white, with many small irregular 

projections, turning brown on handling, greenish near attachment portion due to the 

presence of algal growth, often with growth of bryophytes on pileus, margin even, 

round. Hymenophore irregularly poroid, mostly elongated angular, and appearing 

as dentate, especially towards the effused basal part, white when fresh, turning 

cream on exposure or drying, pore tubes up to 50 mm long, stratified, concolorous 

with pore surface. Context up to 20 mm thick, white, turning cream on handling. 

Odour not distinctive. Spore print not observed.  

Basidiospores 9‒12 × 6‒8 µm, Q=1.2–1.8, Qm=1.39, ellipsoid to broadly 

ellipsoid, hyaline, smooth, distinctly thick walled (1‒1.5 µm), with guttulate 

contents, mostly with single large guttule, weakly cyanophilic, inamyloid in 

Melzer’s reagent, many spores centrally depressed. Basidia 13‒22 × 7‒9 µm, 

clavate, hyaline, 4 sterigmate, guttulate. Hymenial cystidia frequent; 20‒40 × 5‒8 

µm, mostly setiform, to widely clavate, or conical with mucronate apex, smooth, 

thick walled (1‒1.5 µm), septate towards base. Hymenial trama interwoven and 

monomitic. Generative hyphae 3‒6 µm wide, hyaline, pale brown in mass, thick 

walled (1 µm), straight to flexuous, branched, frequently septate, without clamp 

connections. Skeletal hyphae and skeleto ligative hyphae not observed. Pileal trama 

interwoven. Generative hyphae 2‒5 µm wide, hyaline, pale brown in mass, thick 

walled (1‒2 µm), more flexuous than in hymenium, branched, frequently septate, 

without clamp connections. Skeletal hyphae and skeleto ligative hyphae not 

observed. Pileipellis made of agglutinated erect hyphal elements, not distinct due to 

proliferated algal growth.  

Specimens examined: India. Kerala State: Wayanad district, Muthanga, on fallen 

tree (unidentified), 27 July 2016, Vinjusha N, ZGCVN394. 

Comments: Thick walled basidispores and thick walled septate cystidia are 

important distinguishing features of the species. Leucophllinus irpicoides (Pilát) 

Bondartsev & Singer is closely related to this collection by having thick walled, 
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septate cystidia and spores, however possesses smaller basidiospores (6.5‒8.5 × 

5.5‒7, according to the description of Núñez & Ryvarden 2001). The species was 

earlier treated under the genus Oxyporus (Bourdot & Galzin) Donk as O. 

mollissimus (Pat.) D.A. Reid. According to Wu et al. (2017a), Oxyporus is separated 

from Leucophellinus by their thin walled spores.  

 Leucophellinus hobsonii has tropical distribution (Núñez & Ryvarden 2001). 

From Kerala, this species has been reported (as O. mollissimus) by Leelavathy & 

Ganesh (2000) and Iqbal et al. (2016). 

Trichaptum Murrill 

Basidiomata annual, resupinate, effused to pileate, usually imbricate with a 

decurrent pore layer. Pileus hispid to adpressed tomentose blackish, grey or dirty 

white. Hymenophore poroid, irpicoid, to lamellate, usually pale brownish to light 

violet in colour, pore tubes brownish. Context homogenous to duplex. Hyphal 

system dimitic to trimitic, generative hyphae hyaline, thin to thick walled, with 

clamp connections. Skeletal hyphae usually predominant, thick walled. Cystidia 

present, subulate to clavate, thin to thick walled, smooth or apically encrusted. 

Basidiospores cylindrical, slightly bent, smooth, hyaline, thin walled, inamyloid in 

Melzer’s reagent. Species causes white rot on wood. 

Trichaptum biforme (Fr.) Ryvarden [as 'biformis'], Norw. Jl Bot. 19 (3-4): 237 

(1972) 

Basionym: Polyporus biformis Fr., in Klotzsch, Linnaea 8 (4): 486 (1833) 

Synonyms: 

Polyporus friesii Klotzsch, Linnaea 8 (4): 487 (1833) 

Polyporus prolificans Fr., Epicr. syst. mycol. (Upsaliae): 443 (1838) 

Polystictus biformis (Fr.) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 84 (1851) 

Polyporus candicans Lév., Annls Sci. Nat., Bot., sér. 4 20: 285 (1863) 

Bjerkandera biformis (Fr.) P. Karst., Bidr. Känn. Finl. Nat. Folk 37: 44 (1882) 

Polystictus candicans (Lév.) Cooke, Grevillea 14 (no. 71): 82 (1886) 

Polystictus friesii (Klotzsch) Cooke, Grevillea 14 (no. 71): 80 (1886) 

Coriolus biformis (Fr.) Pat., Cat. Rais. Pl. Cellul. Tunisie (Paris): 48 (1897) 

Microporus biformis (Fr.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 495 (1898) 

Microporus friesii (Klotzsch) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 496 (1898) 

Microporus candicans (Lév.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 495 (1898) 

Microporus prolificans (Fr.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Coriolus friesii (Klotzsch) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 94 (1900) 

Coriolus prolificans (Fr.) Murrill, N. Amer. Fl. (New York) 9 (1): 27 (1907) 

Trametes biformis (Fr.) Pilát, in Kavina & Pilát, Atlas Champ. l'Europe, III, Polyporaceae (Praha) 1: 

277 (1939) 
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Trametes friesii (Klotzsch) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 164: 171 (1965) 

Microporellus friesii (Klotzsch) Ryvarden, Norw. Jl Bot. 19: 232 (1972) 

Hirschioporus friesii (Klotzsch) D.A. Reid, Contr. Bolus Herb. 7: 59 (1975) 

Trichaptum biforme var. fuscatum Corner, Beih. Nova Hedwigia 86: 212 (1987) 

             Fɪɢᴜʀᴇ 131 

Basidiomata annual, small to medium sized, coriaceous when fresh, rigid 

when dry, light in weight, pileate, some fruitbodies confluent. Pileus 35‒60 mm 

long, up to 2 mm thick, laterally attached with a narrow converging base, 

flabelliform to semicircular, applanate, narrowly depressed near the region of 

attachment, concentrically zonate, adpresed tomentose, lesser towards margin, 

appear as velvety, cream, violet near the margin, which fades to light brown on 

drying, margin wavy and lobed, thin, slightly splitting.  Hymenophore poroid to 

irpicoid. Pores when present, 3‒5 per mm, angular, absent towards margin, cream, 

light violet along margin, which fades on drying, pore tubes 1 mm long, concolorous 

with pore surface. Context upto 1 mm thick, homogenous, cream. Odour not 

distinct. Spore print not observed.   

  Basidiospores 5–6 × 2 µm, Q=2.5–3.3, Qm=2.95, slightly allantoid to 

cylindrical, hyaline, smooth, thin walled, inamyloid in Melzer’s reagent. Basidia 

11–15 × 4–5 µm, clavate, 4 sterigmate. Hymenial cystidia 14–26 × 4–6 µm, fusoid 

to conical or setiform, mostly with mucronate tip, some constricted at the middle, 

hyaline, smooth or apically encrusted, thin to slightly thick walled (1 µm). 

Hymenial trama interwoven and dimitic. Generative hyphae 2–3 µm wide, hyaline, 

smooth, thin walled, branched, with clamp connections. Skeletal hyphae 3–5 µm 

wide, hyaline, thick walled (1 µm), unbranched, septations not observed. Skeleto 

ligative hyphae not observed. Pileal trama interwoven. Generative hyphae more 

frequent than present in hymenium, up to 4 µm wide, hyaline, smooth, thin walled, 

branched, with clamp connections. Skeletal hyphae 3–5 µm wide, hyaline, thick 

walled (1 µm), unbranched, septations not observed. Skeleto ligative hyphae not 

observed. Pileipellis made of highly agglutinated trichodermal patches, 13–14 µm 

long, each hyphae 2–3 µm wide, hyaline, thin to thick walled, (up to 1 µm) with 

round apex.  

Specimens examined: India. Kerala State: Idukki district, Anamudi, on dead tree 

(unidentified), 8 November 2017, Mufeed B., ZGCVN652; Palakkad district, 
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Mannarkkad, Silent Valley National Park areas, on fallen tree trunk, 05 July 2019, 

Krishnapriya K., ZGCVN851. 

Comments: The species is very similar to Trichaptum byssogenum (Jungh.) 

Ryvarden. The basidiospore shape of T. byssogenum is ellipsoid to broadly ellipsoid 

(Ryvarden & Johansen 1980; Núñez & Ryvarden 2001), whereas the present 

specimen has cylindrical basidiospores. T. byssogenum produce fruit bodies which 

are effused reflexed, and broadly attached. Our collections possess a distinct 

converging base. In addition, T. byssogenum has 1‒3 pores per mm, whereas present 

specimen has 3‒5 pores per mm. 

Trichaptum biforme has pantropical distribution (Ryvarden & Johansen 

1980). Leelavathy & Ganesh (2000) and Mohanan (2011) reported this species from 

Kerala.  

Trichaptum byssogenum (Jungh.) Ryvarden [as 'byssogenus'], Norw. Jl Bot. 19 (3-

4): 237 (1972) 

Basionym: Polyporus byssogenus Jungh., Verh. Batav. Genootsch. Kunst. Wet. 17 (2): 43 (1838) 

Synonyms: 

Polyporus venustus Berk., London J. Bot. 4: 55 (1845) 

Polystictus venustus (Berk.) Fr., Nova Acta R. Soc. Scient. upsal., Ser. 3 1 (1): 80 (1851) 

Daedalea pendula Berk., in Hooker, Bot. Antarct. Voy. Erebus Terror 1839-1843, II, Fl. Nov.-Zeal.: 

180 (1855) 

Poria byssogena (Jungh.) Cooke, in Saccardo, Syll. fung. (Abellini) 6: 329 (1888) 

Polystictus hariotianus Speg., Revue mycol., Toulouse 11 (no. 42): 94 (1889) 

Microporus venustus (Berk.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 497 (1898) 

Microporus hariotianus (Speg.) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 495 (1898) 

Microporus cladotrichus (Berk. & M.A. Curtis) Kuntze, Revis. gen. pl. (Leipzig) 3 (3): 495 (1898) 

Coriolus venustus (Berk.) Pat., Essai Tax. Hyménomyc. (Lons-le-Saunier): 94 (1900) 

Trichaptum cladotrichum (Berk. & M.A. Curtis) Murrill, (1904) 

Funalia bouei Pat., Bull. Soc. mycol. Fr. 23 (2): 81 (1907) 

Polystictus bouei (Pat.) Sacc. & Trotter, Syll. fung. (Abellini) 21: 321 (1912) 

Poria phytoderma var. erythraea Sacc., G. bot. ital., n.s. 23 (2): 233 (1916) 

Trametes rubricosa Bres., Mycologia 17 (2): 74 (1925) 

Coriolus bowmanii (Berk.) G. Cunn. [as 'bowmani'], Proc. Linn. Soc. N.S.W. 75 (3-4): 219 (1950) 

Trichaptum venustum (Berk.) G. Cunn., Bull. N.Z. Dept. Sci. Industr. Res. 164: 97 (1965) 

Lenzites unicolor sensu Cunningham; fide Buchanan & Ryvarden (2000) 

Irpex sinuosus sensu Colenso; fide NZfungi (2008) 

 

             Fɪɢᴜʀᴇ 132 

Basidiomata annual, usually imbricate, coriaceous when young, almost hard 

when mature, light in weight, effused reflexed, usually effused for a long distance 
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and easily gets rolled and detached from substratum as flaps. Pileus 35‒40 mm long, 

2‒5 mm thick, sessile or with a distinct region of attachment in some, mostly 

semicircular, applanate, concentrically zonate, sulcate, tomentose, pale vinaceous 

brown when fresh, greyish brown to brown on drying, margin smooth, even to 

wavy. Hymenophore weakly irpicoid, irregulary poroid at some region, pores 1‒3 

per mm, surface pale purplish brown when fresh, more brown on drying. Context 

2‒3 mm thick, dull white, very pale brownish below pileus. Odour not distinctive. 

Spore print not observed.  

Basidiospores 5‒7 × 3‒4 µm, Q=1.5–2.2, Qm=1.78, ellipsoid to broadly 

ellipsoid, hyaline, thin walled, smooth, guttulate, inamyloid in Melzer’s reagent. 

Basidia 13‒41 × 4‒6 µm. Cystidia present, 4‒9 µm wide, fusoid to setiform, some 

with mucronate tip, smooth to apically encrusted, thick walled (up to 2 µm). 

Hymenial trama interwoven dimitic. Generative hyphae 2‒4 µm wide, hyaline, 

smooth, thin to thick walled (1 µm), branched, with clamp connections. Skeletal 

hyphae 2‒7 µm wide, hyaline, thick walled (1‒4 µm), rarely branched, septations 

not observed. Skeleto ligative hyphae not observed. Pileal trama interwoven. 

Generative hyphae hyphae 2‒5 µm wide, hyaline, smooth, thin to thick walled (1 

µm), branched, with clamp connections. Skeletal hyphae 2‒7 µm wide, hyaline, 

thick walled (1‒4 µm), rarely branched, septations not observed. Skeleto ligative 

hyphae not observed. Pileipellis a trichodermium up to 70 µm long, made of 

hyaline, thick walled hyphae that are 3‒6 µm wide.  

Specimens examined: India. Kerala State: Kozhikode district, Nallalam, on dead 

wood trunk (unidentified), 25 July 2014, Vinjusha, ZGCVN30; Chelannur, 

Kalarimala, on Anacardium occidentale, 06 September 2015, Vinjusha N., 

ZGCVN176; Malappuram district, Thenjipalam, Calicut University Botanical 

Garden, on dead wood trunk (unidentified), 16 September 2015, Vinjusha N., 

ZGCVN192.  

Comments: Present specimen shows similarity with Trichaptum abietinum (Pers. ex 

J.F. Gmel.) Ryvarden, in having effused reflexed basidiocarps and vinaceous or 

purplish hymenium. However, T. abietinum differs from the present collection by 

having small pores (4‒6 per mm) and hyphal pegs (according to the description by 

Núñez & Ryvarden 2001).  



 507 

 Trichaptum byssogenum has pantropical distribution (Ryvarden & Johansen 

1980). Leelavathy & Ganesh (2000) has reported this species from Kerala.  

4.3. Pᴜʀᴇ ᴄᴜʟᴛᴜʀᴇ ᴇsᴛᴀʙʟɪsʜᴍᴇɴᴛ 

Pure cultures of 32 polyporoid species were isolated during the study. Of 

these, 26 species belonged to the order Polyporales, and remaining six species 

belonged to the order Hymenochaetales (Tᴀʙʟᴇ 6).  

       Tᴀʙʟᴇ 6: List of species having pure cultures generated in the present study  

Sl. No.   Species Culture isolate number 

Order polyporales 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Cellulariella acuta 

Earliella scabrosa  

Favolus grammocephalus 

F. tenuiculus 

Flavodon flavus 

Ganoderma keralense sp. nov. 

G. subresinosum 

Irpex lacteus 

Leiotrametes menziesii 

Microporus affinis 

M. xanthopus 

Navisporus floccosus 

Neoantrodia serialis 

Nigroporus vinosus 

Oxychaete cervinogilva 

Pilatotrama ljubarskyi  

Podoscypha involuta 

P. petalodes 

Pseudofavolus tenuis 

Rhodofomitopsis feei 

Rigidoporus lineatus 

Trametes gibbosa 

T. marianna 

T. ochracea 

T. pubescens 

T. villosa 

VN269CUL, VN269aCUL, VN131CUL 

VN470CUL, ZGCVN283CUL, VN276CUL 

VN111CUL, VN97CUL, VN102CUL 

VN190CUL 

VN61CUL 

VN288CUL 

VN550CUL 

VN478CUL 

VN519CUL, VN129CUL 

VN272CUL, VN512CUL 

VN273CUL, VN273aCUL 

VN54CUL 

VN286CUL, VN286aCUL 

VN247CUL 

VN282CUL 

VN249CUL 

VN227CUL, VN543CUL 

VN548CUL 

VN72CUL 

VN241CUL 

VN11CUL, VN55CUL 

VN174CUL, VNI74aCUL 

VN469CUL 

VN471CUL 

VN90CUL 

VN230CUL 

Order Hymenochaetales 

27 

28 

29 

30 

31 

32 

Coltricia pyrophila 

Hymenochaete ochromarginat 

Phellinus fastuosus 

P. gilvus 

Schizopora paradoxa 

Trichaptum byssogenum 

VN497CUL 

VN268CUL 

VN290CUL, VN277CUL 

VN301CUL 

VN59CUL 

VN176CUL 
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4.4. Mᴏʟᴇᴄᴜʟᴀʀ ᴄʜᴀʀᴀᴄᴛᴇʀɪᴢᴀᴛɪᴏɴ 

The study generated 34 DNA sequences representing 27 species of 

polyporoid fungi of Kerala. This includes 29 ITS sequences, four LSU sequences, 

and one RPB2 sequence (Tᴀʙʟᴇ 7).  

 Tᴀʙʟᴇ 7: List of taxa, voucher numbers and the GenBank/EMBL accession 

numbers of sequences (ITS, LSU and RPB2) generated during the present study. 

Sl. 

No.  

Taxa Voucher 

numbers 

ITS LSU RPB2 

1 Bresadolia uda  ZGCVN265  MT370383 - 

2 Daedalea radiata ZGCVN774 MT378376 - - 

3 Fomitopsis caribensis ZGCVN781 - MT873045 - 

4 Ganoderma applanatum 

australe complex 

CAL1547 MF072395 - - 

5 Ganoderma australe ZGCVN85 MT364483 - - 

6 Ganoderma enigmaticum  ZGCVN731 MT364486 - - 

7 Ganoderma enigmaticum  ZGCVN73 MT364487 - - 

8 Ganoderma keralense  CAL1543 MF072394 MN795634 - 

9 Ganoderma keralense  ZGCVN733 - - PRJEB36109 

10 Ganoderma multicornum  ZGCVN308 MT772000 - - 

11 Ganoderma multipileum ZGCVN402 MT765061 - - 

12 Ganoderma multipileum  ZGCVN534 MT765063 - - 

13 Ganoderma multipileum ZGCVN481 MT765065 - - 

14 Ganoderma multiplicatum  ZGCVN529 MT396669 - - 

15 Ganoderma orbiforme ZGCVN577 MT364488 - - 

16 Ganoderma subresinosum ZGCVN826 MT364489 - - 

17 Ganoderma tropicum ZGCVN429 MT364498 - - 

18 Ganoderma tropicum ZGCVN873 MT364499 - - 

19 Hymenochaete boddingii ZGCVN869 MT361095 - - 

20 Navisporus floccosus  ZGCVN491 MT361090 MT361091 - 

21 Neofomitella fumosipora ZGCVN864 MT365425 - - 

22 Neofomitella guangxiensis ZGCVN689 MT365177 - - 

23 Nigroporus durus ZGCVN722 MT371446 - - 

25 Oxychaete cervinogilva ZGCVN239 MT365666 - - 

25 Perenniporia decurrata ZGCVN595 MT365927 - - 

26 Phellinus gilvus ZGCVN40 MT367522 - - 

27 Pilatoporus ljubarskyi ZGCVN249 MT876574 - - 

28 Phlebia acerina ZGCVN886 MT772236 - - 

29 Pilatoporus ostreiformis ZGCVN16 MT371445 - - 

30 Pycnoporus sanguineus ZGCVN874 MT635338 - - 

31 Sebipora aquosa ZGCVN775 MT649883 - - 

32 Theleporus venezuelicus ZGCVN109 MT876596 - - 

 

4.5. Pʜʏʟᴏɢᴇɴᴇᴛɪᴄ ᴀɴᴀʟʏsɪs 

4.5.1. Pʜʏʟᴏɢᴇɴᴇᴛɪᴄ ᴀɴᴀʟʏsɪs ᴏғ Gᴀɴᴏᴅᴇʀᴍᴀ sᴘᴇᴄɪᴇs ᴏғ Kᴇʀᴀʟᴀ 

In the phylogenetic tree (Fɪɢᴜʀᴇ 133), all Ganoderma accessions of the 

present study (except the newly proposed G. keralense sp. nov. and species of G. 
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applanatum-australe complex) claded along with accessions of the same species, 

mostly from tropical countries like China and Malaysia. In the tree, Kerala 

collections of G. enigmaticum recorded during the present study clustered along 

with accessions of G. enigmaticum from South Africa (GenBank numbers: 

NR132918, KU572486, KU572487) with 95% bootstrap support. Present collections 

of G. multiplicatum settled along with G. multiplicatum from Brazil (KU569553, 

MG279185, JX310823), with 64% bootstrap support. Similarly, G. tropicum of the 

present study formed clade with accessions of same species from China (JQ781880, 

MG279194, KF495000), with 84% bootstrap support, and G. subresinosum of 

present study claded with G. subresinosum from China (MH537850), with 99% 

bootstrap support. Present collections of G. australe settled with an accession of the 

same species from Malaysia (LC084748) with 78% bootstrap support, and G. 

orbiforme of present study claded with accessions of G. orbiforme from Malaysia 

(KX421867, JX997990 with 93% bootstrap support. In the phylogenetic tree all the 

three accessions of G. multipileum from Kerala, settled near to G. multipileum 

accessions from China (KJ143913, MG279184, KX055556), and India (KY865255). 

Sequences of two Indian isolates, previously recognized as “G. lucidum” 

(X87351/X87361, EU021459), used in the present phylogenetic analysis, also 

clustered near to accessions of G. multipileum. In the phylogenetic tree, G. 

multicornum of the present study settled near to G. australe accession from 

Malaysia. G. keralense sp. nov. of the present study settled as a distinct lineage 

along with accessions of G. angustisporum from China (NR158431, MG279170, 

MG279171, MG279172), with 95% bootsrap support. In the tree, present 

“Ganoderma species of applanatum-australe complex” clustered along with “G. 

applanatum” from Sri Lanka (KR867655). In general, clades containing laccate 

Ganoderma species and non laccate Ganoderma species were alternatively 

positioned in the phylogenetic tree. 

Fɪɢᴜʀᴇ 133: Maximum likelihood tree generated using ITS sequence data. Values 

at the nodes indicate Maximum Likelihood bootstrap values. Bootstrap values above 

50% are shown. Bold names represent the species collected from Kerala. Voucher 

numbers and voucher localities are given along with the taxa. Names in boxes 

indicate the collections from Kerala, and the closely related taxa from other 

localities. 
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4.5.2. Pʜʏʟᴏɢᴇɴᴇᴛɪᴄ ᴀɴᴀʟʏsɪs ᴏғ Gᴀɴᴏᴅᴇʀᴍᴀ sᴘᴇᴄɪᴇs ᴀssᴏᴄɪᴀᴛᴇᴅ ᴡɪᴛʜ sᴛᴇᴍ ʀᴏᴛ 

ᴅɪsᴇᴀsᴇ ᴏғ ᴄᴏᴄᴏɴᴜᴛ ɪɴ Kᴇʀᴀʟᴀ 

Two types of Ganoderma fruit bodies that could be distinguished 

macroscopically were collected from diseased coconut palms in a field. One fruit 

body was with a laccate pileus (CAL1543) and the other one was non laccate 

(CAL1547), indicating the former’s affinity to the Ganoderma lucidum complex and 

the latter’s to the G. applanatum complex. Coconut palms in the field were showing 

the symptoms of basal stem rot disease (Fɪɢᴜʀᴇ 134). Severe rotting was observed 

on the roots and at the base of the stem Tissue decay was evident throughout the 

trunk; bark of the severely infected coconut palms was peeled off. Leaflets of most 

of the infected coconut palms had dried and were hanging down from the crown. 

Coconut palms in advanced stages of infection were entirely rotten, dead and were 

about to fall. Crowns of severely infected palms were seen detached from the main 

trunk. Brownish watery oozing was observed on the stem of many infected palms 

(Fɪɢᴜʀᴇ 134: C). The watery exudations were from single or multiple wounds, which 

extended up to the middle portion of the stem. Ganoderma fruit bodies at different 

developmental stages were present on some infected palms, mostly towards the stem 
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base. ITS, LSU and RPB2 sequences were generated for the laccate fruit body and 

ITS sequence alone for the non laccate fruit body. 

The molecular analyses (MP, ML, and Bayesian) generated trees that were 

indicative of the relative placement of Ganoderma keralense sp. nov. (laccate 

collection) with other closely related Ganoderma species (Fɪɢᴜʀᴇ 135). Trees 

generated from MP, ML, and Bayesian analyses were extremely similar in topology, 

with congruence regarding the terminal clades. Hence, only the ML trees are shown, 

with clade credibility and support values from each analyses indicated on the 

branches. Majority of the clades in all phylogenetic trees generated from the 

analyses were well supported. In all trees, Ganoderma keralense sp. nov. clustered 

as a distinct taxon, along with G. angustisporum, with good bootstrap support values 

in the ML analyses (93), MP analyses support values (86%) and Bayesian posterior 

probability values (1). The clade containing Ganoderma keralense was distinct from 

the clades containing morphologically similar species, G. lucidum, G. boninense and 

G. zonatum. In the tree, palm associated taxa of Ganoderma laccate complex, G. 

boninense, G. ryvardenii, G. zonatum (except G. lucidum), and G. keralense settled 

together (represented by “triangle” in the tree), indicating the close relationship of 

these species. In the tree, present collections of the non laccate Ganoderma species 

of applanatum-australe complex clustered along with “G. applanatum” from Sri 

Lanka. However, our collection and the Sri Lankan material settled as distinct 

phylogenetic lineage from the G. applanatum accessions from Europe, which is the 

type locality of G. applanatum. 

Fɪɢᴜʀᴇ 135: The maximum likelihood tree generated using combined ITS, LSU and 

RPB2 sequence data. Thickened branches represent bootstrap/posterior probability 

value greater than 90%/0.90, at least in any of the three phylogenetic analyses (MP, 

ML, Bayesian). Taxa known to be isolated from palms are indicated by triangle. 

Bold names represent the species collected from coconut palms in Kerala. Voucher 

numbers and voucher localities are given along with taxa. Names in boxes indicate 

the collections from Kerala, and the closely related taxa from other localities. 
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4.5.3. Pʜʏʟᴏɢᴇɴᴇᴛɪᴄ ᴀɴᴀʟʏsɪs ᴏғ NᴇᴏFᴏᴍɪᴛᴇʟʟᴀ ɢᴜᴀɴɢxɪᴇɴsɪs, Sᴇʙɪᴘᴏʀᴀ ᴀǫᴜᴏsᴀ ᴀɴᴅ 

ʀᴇʟᴀᴛᴇᴅ ᴛᴀxᴀ  

The Maximum Likelihood tree (Fɪɢᴜʀᴇ 136) shows the placement of present 

collections of N. guangxiensis and S. aquosa among other related taxa of order 

Polyporales. In the tree, two distinct monophyletic groups were recognized such as 

core polyporoid clade, and Cinereomyces clade. Kerala collection of N. guanxiensis 

settled along with the same species from China, with 95% bootstrap support in the 

core polyporoid clade. Similarly, Kerala collection of S. aquosa claded together with 

the four accessions of Indonesian S. aquosa (including the holotype), with 98% 

bootstrap support, in the Cinereomyces clade. Ceriporiopsis subvermispora formed 

the sister lineage to this clade, which is in accordance with the previous molecular 

phylogenetic stidies on this species (Miettinen & Rajchenberg 2012; Zhao et al. 

2017).  

Fɪɢᴜʀᴇ 136: Maximum likelihood tree generated using ITS sequence data. Values at 

the nodes indicate Maximum Likelihood bootstrap values. Bootstrap values above 

50% are shown. Bold names represent the species collected from Kerala. Voucher 

numbers and voucher localities are given along with the taxa. Names in boxes 

indicate the collections from Kerala, and the closely related taxa from other 

localities. 
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4.5.4.  Pʜʏʟᴏɢᴇɴᴇᴛɪᴄ ᴀɴᴀʟʏsɪs ᴏғ Hʏᴍᴇɴᴏᴄʜᴀᴇᴛᴇ ʙᴏᴅᴅɪɴɢɪɪ  

The phylogenetic tree (Fɪɢᴜʀᴇ 137) shows the position of Kerala collection 

of H. boddingii among other closely related species of genus Hymenochaete. Present 

collection clustered along with the holotype of H. boddingii, originally described 

from India (Rossi et al. 2020), with 90% bootstrap support. H. subferruginea formed 

the sister lineage. The tree also reveals the distinctness of present collection from the 

other morphologically related species of Hymenochaete, such as H. adusta and H. 

damicornis. 

Fɪɢᴜʀᴇ 137: Maximum likelihood tree generated using ITS sequence data. Values at 

the nodes indicate Maximum Likelihood bootstrap values. Bootstrap values above 

50% are shown. Bold names represent the species collected from Kerala. Voucher 

numbers and voucher localities are given along with the taxa. Names in boxes 

indicate the collections from Kerala, and the closely related taxa from other 

localities. 
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5. DISCUSSION 

 

Polyporoid fungi were collected from various localities of Kerala State, 

during a period of five years (June 2015‒June 2020). Systematic studies were 

carried out using the freshly collected basidiomata, and with available preserved 

herbarium material. One hundred and thirty one species, belonging to 63 polyporoid 

genera were documented during the study. The documented species belonged to two 

orders, the Polyporales and the Hymenochaetales. The Polyporales were represented 

by 99 species, belonging to 12 families (Dacryobolaceae, Fomitopsidaceae, 

Gelatoporiaceae, Incrustoporiaceae, Irpicaceae, Meruliaceae, Meripilaceae, 

Panaceae, Phanerochaetaceae, Podoscyphaceae, Polyporaceae and Steccherinaceae). 

The Hymenochaetales were represented by 32 species, and belonged to four families 

(Hymenochaetaceae, Oxyporaceae, Rickenellaceae and Schizoporaceae). Among 

Polyporales, the family Polyporaceae was represented by the highest number of 

species (60), Fomitopsidaceae (9 spp.), Podoscyphaceae (6 spp.), Panaceae (5 spp.), 

Meruliaceae (4 spp), Phanerochaetaceae (4 spp.), Steccherinaceae (3 spp.), 

Dacryobolaceae (2 spp.), Meripilaceae (2 spp.), Irpicaceae (2 spp.), Gelatoporiaceae 

(1 sp.), Incrustoporiaceae (1 sp.). Among members of Polyporaceae, genus 

Ganoderma included the highest number of species (12 spp.), followed by Trametes 

(11 spp.), Lentinus (7 spp.). In the family Podoscyphaceae, highest number of 

species was in the genus Podoscypha (5 spp.).  

Most of the species documented in the order Hymenochaetales belonged to 

the family Hymenochaetaceae (26 species). The family Schizoporaceae was 

represented by two species (Leucophellinushobsonii and Schizopora paradoxa). The 

Families Oxyporaceae and Rickenellaceae were represented by one species each. 

Genus Phellinus possessed the highest number of species (8 spp.), followed by 

Inonotus (5 spp.) and Phylloporia (4 spp.).  

The family level classification of two taxa, Trichaptum biforme and T. 

byssogenum documented here remains uncertain due to their enigmatic phylogenetic 

relationships. Since Index Fungorum categorizes these two taxa as incertae sedis, 
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the same is followed in this study. Trichaptum was earlier considered as belonging 

to the family Polyporaceae (Polyporales) (Murrill 1904). 

Based on the recent molecular phylogenetic works by Justo et al. (2017) and 

Zmitrovich (2018), the family Ganodermataceae had been reduced as a synonym of 

the family Polyporaceae. All genera, which were earlier treated under the family 

Ganodermataceae, except the genus Sanguinoderma, have currently been shifted to 

the Polyporaceae (Index Fungorum, accessed on 22 October 2020). This taxonomic 

change has been accepted in this study, and all taxa from Kerala previously 

considered under Ganodermataceae are now placed under Polyporaceae. The present 

study also treats Sanguinoderma under the family Polyporaceae, although the 

change does not formally appear in any systematic resource. This is because the 

closely related genera of Sanguinoderma, including Amauroderma, Haddowia, 

Furtadoa are currently placed under the Polyporaceae. 

Following are the species of the order Polyporales, documented during this 

study: 

  Family-Dacryobolaceae 

1 Postia tephroleuca 

2 Spongiporus floriformis 

Family- Fomitopsidaceae                          

3 Antrodia albida 

4 Dadaelia dochmia 

5 Daedalea radiata 

6 Neoantrodia serialis 

7 Fomitopsis caribensis 

8 Fomitopsis palustris 

9 Pilatoporus ostreiformis 

10 Rhodofomitopsis feei 

11 Rubellofomes cystidiatus 

  Family- Gelatoporiaceae 

12 Sebipora aquosa 

  Family- Incrustoporiaceae 

13 Tyromyces leucomallus 

  Family- Irpicaceae 
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14 Irpex lacteus 

15 Flavodon flavus 

  Family-Meripilaceae 

16 Rigidoporus lineatus 

17 Rigidoporus vinctus 

  Family-Meruliaceae 

18 Pappia fissilis  

19 Phlebia acerina 

20 Phlebia ludiviciana 

21 Phlebia unica 

  Family-Panaceae        

22 Panus hookerianus 

23 Panus bambusinus comb. nov. 

24 Panus neostrigosus 

25 Panus similis 

26 Panus velutinus 

  Family- Phanerochaetaceae      

27 Bjerkandera adusta 

28 Oxychaete cervinogilva 

29 Phlebiopsis crassa 

30 Terana coerulea 

 Family-Podoscyphaceae 

31 Abortiporus biennis 

32 Podoscypha involuta 

33 Podoscypha mellissii 

34 Podoscypha petalodes  

35 Podoscypha thozetii 

36 Podoscypha venustula 

 Family- Polyporaceae 

37 Amauroderma fuscoporia 

38 Bresadolia uda 

39 Cellulariella acuta 

40 Coriolopsis caperata 

41 Coriolopsis occidentalis 

42 Coriolopsis telfarii 

43 Earliella scabrosa 

44 Echinochaete ruficeps 

45 Favolus grammocephalus 

46 Favolus tenuiculus 
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47 Ganoderma species of applanatum-australe complex 

48 Ganoderma australe 

49 Ganoderma enigmaticum 

50 Ganoderma keralense sp. nov. 

51 Ganoderma multicornis 

52 Ganoderma multipileum 

53 Ganoderma multiplicatum 

54 Ganoderma orbiforme  

55 Ganoderma subresinosum 

56 Ganoderma tropicum 

57 Leiotrametes menziesii 

58 Lentinus arcularius 

59 Lentinus badius 

60 Lentinus dicholamellatus 

61 Lentinus polychrous 

62 Lentinus sajor-caju 

63 Lentinus squarrosulus 

64 Lentinus tricholoma 

65 Lignosus rhinocerus 

66 Microporellus obovatus 

67 Microporellus violaceocinerescens 

68 Microporus affinis 

69 Microporus xanthopus 

70 Navisporus floccosus 

71 Neofomitella fumosipora 

72 Neofomitella guangxiensis 

73 Neofomitella rhodophaea 

74 Perenniporia decurrata 

75 Perenniporia medulla-panis 

76 Perenniporia ochroleuca 

77 Pilatotrama ljubarskyi  

78 Polyporus dictyopus 

79 Polyporus lepreurii 

80 Pseudofavolus tenuis 

81 Pycnoporus cinnabarinus 

82 Pycnoporus sanguineus 

83 Sanguinoderma rugosum 

84 Theleporus minisporus 

85 Theleporus venezuelicus 
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86 Trametes apiaria 

87 Trametes flavida 

88 Trametes gibbosa 

89 Trametes hirsuta 

90 Trametes marianna 

91 Trametes pubescens 

92 Trametes varians 

93 Trametes vernicipes 

94 Trametes villosa 

95 Trametes meyenii 

96 Trametes ochracea 

Family- Steccherinaceae 

97 Butyrea luteoalba 

98 Nigroporus durus 

99 Nigroporus vinosus 

Following are the species belonging to the order Hymenochaetales: 

Family-Hymenochaetaceae 

100 Coltricia cinnamomea   

101 Coltricia pyrophila 

102 Cyclomyces setiporus 

103 Fulvifomes cesatii 

104 Fuscoporia rhabarbarina 

105 Hydnoporia tabacina 

106 Hymenochaete boddingii 

107 Hymenochaete ochromarginata 

108 Inonotus luteoumbrinus 

109 Inonotus pachyphloeus 

110 Inonotus patouillardii 

111 Inonotus subhispidus 

112 Inonotus tabacinus 

113 Phellinus alardii 

114 Phellinus caryophylli 

115 Phellinus fastuosus 

116 Phellinus ferrugineo-velutinus 

117 Phellinus gilvus 

118 Phellinus hoehnelii 

119 Phellinus nilgheriensis 

120 Phellinus rimosus 

121 Phylloporia chrysites 
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122 Phylloporia gabonensis 

123 Phylloporia pectinata 

124 Phylloporia weberiana 

125 Tropicoporus dependens 

  Family- Oxyporaceae 

126 Oxyporus ravidus 

  Family- Rickenellaceae 

127 Cotylidia pannosa 

        Family- Schizoporaceae 

128 Leucophellinus hobsonii 

129 Schizopora paradoxa 

         Family- Insertae sedis 

130 Trichaptum biforme 

131 Trichaptum byssogenum 

 

Two species new to science were discovered during the study, and are 

described. Ganoderma keralense N. Vinjusha & T.K.A. Kumar, and a Ganoderma 

species belonging to the applanatum-australe complex are the two hitherto 

undescribed species. 

A new taxonomic combination, Panus bambusinus (T.K.A. Kumar & 

Manim.) Vinjusha & T.K.A. Kumar) (for Lentinus bambusinus) is proposed during 

this study. 

Three polyporoid species were found as new records to Asia. They are: 

Fomitopsis caribensis, Phylloporia gabonensis, and Theleporus venezuelicus  

The study documented 3 new genus records, and 21 species records to India. 

Following are the new genus records to India: 

Pappia, Rubellofomes, and Sebipora 

Following are the new species records to India: 

Daedalea radiata, Fomitopsis caribensis, Ganoderma keralense sp. nov., 

Ganoderma species of applanatum-australe complex, Hymenochaete 
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ochromarginata, Lignosus rhinocerus, Neofomitella fumosipora, Neofomitella 

guangxiensis, Pappia fissilis, Perenniporia decurrata, Phlebia unica, Podoscypha 

involuta, Podoscypha mellissii, Podoscypha thozetii, Phylloporia gabonensis, 

Rubellofomes cystidiatus, Sebipora aquosa, Spongiporus floriformis, Theleporus 

minisporus, Theleporus venezuelicus and Tyromyces leucomallus  

The study also documented 10 new genus records, and new 47 species 

records to Kerala. Following are the new genus records to Kerala: 

Bresadolia, Cotylidia, Pappia, Phlebia, Phlebiopsis, Rubellofomes, Sebipora, 

Spongiporus, Terana, and Theleporus 

Following are the new species records to Kerala: 

Bresadolia uda, Butyrea luteoalba, Coltricia pyrophila, Cotylidia pannosa, 

Daedalea radiata, Fomitopsis caribensis, Fuscoporia rhabarbarina, Ganoderma 

enigmaticum, Ganoderma keralense sp. nov., Ganoderma species of applanatum-

australe complex, Ganoderma multicornum, Ganoderma multipileum, Ganoderma 

multiplicatum, Ganoderma orbiforme, Ganoderma tropicum, Hymenochaete 

boddingii, Hymenochaete ochromarginata, Inonotus subhispidus, Lentinus badius, 

Lignosus rhinocerus, Neofomitella fumosipora, Neofomitella guangxiensis, 

Oxyporus ravidus, Pappia fissilis, Perenniporia decurrata, Perenniporia medulla-

panis, Phlebia acerina, Phlebia ludiviciana, Phlebia unica, Phlebiopsis crassa,  

Phylloporia gabonensis, Phylloporia weberiana, Pilatotrama ljubarskyi, 

Podoscypha involuta, Podoscypha mellissii, Podoscypha petalodes, Podoscypha 

thozetii, Postia tephroleuca, Rubellofomes cystidiatus, Sebipora aquosa, 

Spongiporus floriformis, Terana coerulea, Theleporus minisporus, Theleporus 

venezuelicus, Trametes gibbosa, Trametes meyenii, and Tyromyces leucomallus 

Most of the polypores collected and studied were saprobes, living on dead 

and decayed wood, while some were pathogenic on the host 

(Ganodermakeralensesp. nov., Navisporus floccosus, Phellinus ferrugineo-velutinus, 

P. gilvus, P. hoehnelii, P. rimosus). A few collections of polypores were obtained 

from soil (Coltricia cinnamomea, Lignosus rhinocerus, Microporellus 
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violaceocinerescens). Many of the polypore specimens collected during the present 

study belonged to the white rot wood decay group. Cellulariella acuta, Earliella 

scabrosa, Favolus grammocephalus, Inonotus pachyphloeus, Microporus affinis, M. 

xanthopus, Phellinus gilvus, P. rimosus, Rigidoporus lineatus, and Trametes villosa 

are some of the widely occurring taxa among polypores in most of the forest areas of 

Kerala, visited for the study. Among the frequently visited collection localities, 

Janaki forest, Kakkayam forest and Peruvannamuzhy forest of Kozhikode district 

and Muthanga forest of Wayanad district were found to be rich in species diversity 

of polypores throughout the seasons. Apart from the deep forest areas, many local 

collections were also obtained from both live trees and dead woods on roadside 

areas and college campuses. 

Sacred groves of Kerala were found to be good habitat for polyporoid fungi, 

especially Vallikkattu Kavu, Poyil Kavu and Thurayil Kavu of Kozhikode district, 

Neeliyar Kottam, Poongottu Kavu of Kannur district, and Iringole Kavu of 

Ernakulam district. Among the sacred groves visited for the study, species diversity 

of polypores was higher in Thurayil Kavu of Kozhikode district and Iringole Kavu 

of Ernakulam district. Species of Phellinus were common on trees in most of these 

sacred groves visited. In addition to this, some species such as Favolus 

grammocephalus, Rigidoporus lineatus and Microporus xanthopus were also 

frequently seen in the forest areas of all these sacred groves. Some polypores were 

commonly observed on trees in different sacred groves throughout Kerala, but rarely 

seen in other deep forest areas. H. ochromarginata is a common species in 

Mannampurath Kavu (Kasaragod district), Poyil Kavu, Bayankavu (Kozhikode 

district) and Iringole Kavu (Ernakulam district), but other than from these scared 

groves, H. ochromarginata was only obtained from campus of KFRI campus, 

Malappuram district. In all sacred groves for study, polyporoid fruit bodies growing 

on soil are comparatively less than those occurring on wood.  

 Previous studies had recorded a total of 150 species of polypores from the 

State (Adarsh et al. 2018; Adarsh et al. 2019; Kiran et al. 2020). Among the earlier 

studies on polypores from Kerala, two major documentary works were those of 
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Leelavathy & Ganesh (2000) who reported 79 species belonging to 32 genera, and 

Mohanan (2011) reported 91 species belonging to 43 genera. Among the total 150 

species of polypores recorded from Kerala so far, two species, Lentinus giganteus 

Berk and L. tuber-regium (Fr.) Fr. have been currently transferred to order 

Agaricales (as Pleurotus giganteus (Berk.) Karun. & K.D. Hyde and P. tuber-

regium (Fr.) Singer respectively) (Index Fungorum, accessed on 06 September 

2020). Thus, currently 148 polyporoid species are known from the State. Field trips 

were carried out to recollect all these species, however, 62 polypores were not 

encountered during the study, and have not been recollected. Species that were not 

recollected during this study are Amauroderma conjunctum (Lloyd) Torrend, 

Coltricia focicola (Berk. & Curt.) Murr., Daedalea sulcata (Berk.) Ryvarden (as 

Hexagonia sulcata Berk.), Cerioporus leptocephalus (Jacq.) Zmitr. (as Polyporus 

leptocephalus (Jacq.) Fr.), Cerioporus meridionalis (A. David) Zmitr. & Kovalenko 

(as Polyporus meridionalis (A. David) H. Jahn), Cerioporus mollis (Sommerf.) 

Zmitr. & Kovalenko (as Datronia mollis (Sommerf.) Donk), Cerioporus squamosus 

(Huds.) Quél. (as Polyporus squamosus (Huds.) Fr.), Cinereomyces lindbladii 

(Berk.) Jülich, Flaviporus minutisporus (D.A. Reid, K.S. Thind & Chatr.) Ginns, 

Fomes extensus (Lév.) Cooke (as Phellinus troyanus (Murrill) Bondartseva & S. 

Herrera), Fomes pseudosenex (Murrill) Sacc. & Trotter (as Phellinus pseudosenex 

(Murrill) Bondartseva & S. Herrera), Fomes setulosus Lloyd (as Phellinus setulosus 

(Lloyd) Imazeki), Fomitiporia punctata (P. Karst.) Murrill, Fulvifomes durissimus 

(Lloyd) Bondartseva & S. Herrera (as Phellinus durissimus (Lloyd) A. Roy), 

Fulvifomes indicus (Massee) L.W. Zhou (as Aurificaria indica (Massee) D.A. Reid), 

Fulvifomes rhytiphloeus (Mont.) Camp.-Sant. & Robledo (as Phellinus rhytiphloeus 

(Mont.) Ryvarden), Funalia sanguinaria (Klotzsch) Zmitr. & Malysheva (as 

Coriolopsis sanguinaria (Klotzsch) Teng), Fuscoporia contigua (Pers.) G. Cunn. (as 

Phellinus contiguus (Pers.) Pat.), Fuscoporia ferrea (Pers.) G. Cunn. (as Phellinus 

ferreus (Pers.) Bourdot & Galzin), Fuscoporia ferruginosa (Schrad.) Murrill, 

Fuscoporia senex (Nees & Mont.) Ghob.-Nejh. (as Phellinus senex ((Nees & Mont.) 

Imazeki), Fuscoporia wahlbergii (Fr.) T. Wagner & M. Fisch. (as Phellinus 

wahlbergii (Fr.) D.A. Reid, Gloeoporus thelephoroides (Hook.) G. Cunn.,  
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Inonotus nothofagi G. Cunn., Junghuhnia crustacea (Jungh.) Ryvarden, J. nitida 

(Pers.) Ryvarden Laetiporus sulphureus (Bull.) Murrill, Leiotrametes lactinea 

(Berk.) Welti & Courtec. (as Trametes lactinea (Berk.) Sacc., Lentinus patulus Lév., 

Lentinus tigrinus (Bull.) Fr., Lenzites betulinus (L.) Fr., Melanoporia nigra (Berk.) 

Murrill (as Nigroporus niger (Berk.) Ryvarden, Neofavolus alveolaris (DC.) Sotome 

& T. Hatt. (as Polyporus alveolaris (DC.) Bondartsev & Singer), Oxyporus pellicula 

(Jungh.) Ryvarden, Panus caespiticola (Pat. & Har.) Drechsler-Santos & Wartchow 

(as L. caespiticola Pat. & Har.), Panus conchatus (Bull.) Fr. (as Lentinus conchatus 

(Pers.) Lloyd, Panus indicus Sathe & J.T. Daniel, Phellinus adamantinus (Berk.) 

Ryvarden, Phellinopsis conchata (Pers.) Y.C. Dai (as Phellinus conchatus (Pers.) 

Quél.), Phellinus grenadensis (Murrill) Ryvarden, Phellinus punctatiformis (Murrill) 

Ryvarden, Phellinus robiniae (Murrill) A. Ames, Picipes melanopus Zmitr. & 

Kovalenko (as Polyporus melanopus (Pers.) Fr.), Picipes virgatus (Berk. & M.A. 

Curtis) J. L. Zhou & B.K. Cui (as Polyporus virgatus Berk. & M.A. Curtis), 

Polyporus rugulosus Lév., Poria hypobrunnea Petch, Pyrofomes albomarginatus 

(Zipp. ex Lév.) Ryvarden, Ranadivia modesta (Kunze ex Fr.) Zmitr. (as T. modesta 

(Kunze ex Fr.) Ryvarden), Rigidoporus microporus (Sw.) Overeem, Rigidoporus 

ulmarius (Sowerby) Imazeki, Royoporus spatulatus (Jungh.) A.B. De, Skeletocutis 

indica (as Piloporia indica Ganesh & Ryvarden), Skeletocutis nivea (Jungh.), 

Trametes cingulata Berk., Jean Keller, Trametes cotonea (Pat. & Har.) Ryvarden, 

Trametes elegans (Spreng.) Fr. (as Lenzites elegans (Spreng.) Pat.), Trametes 

maxima (Mont.) A. David & Rajchenb., Trametes versicolor (L.) Lloyd, Trametes 

vespacea (Pers.) Zmitr., Wasser & Ezhov (as Lenzites vespaceus (Pers.) Pat.), 

Truncospora fuscopurpurea (Pers.) Zmitr. (as Loweporus fuscopurpureus (Pers.) 

Ryvarden), Truncospora tephropora (Mont.) Zmitr. (as Loweporus tephroporus 

(Mont.) Ryvarden), and Tyromyces pelliculosus (Berk.) G. Cunn.  

The polypore Poria hypobrunnea was recorded from Kerala by Rajalakshmi 

& Radhakrishnan (1978), and Bilgrami et al. (1991). Since then there are no other 

records of this species from Kerala till date. Similarly, the species Phellinus 

setulosus was documented from the Kerala by Bagchee (1954) and Bilgrami et al. 

(1991), and thereafter other records of this species are unavailable from the State. 



 531 

Earlier records of some species like Cerioporus meridionalis, Funalia sanguinaria, 

Junghuhnia crustacea, Panus indicus, Truncospora fuscopurpurea, and 

Truncospora tephropora also date back to twenty years (Leelavathy & Ganesh 

2000). Environmental conditions have changed a lot since this period, which may 

have affected the growth and distribution of polypores. It is highly possible that 

some species may not have produced macroscopic fruiting structures during the 

study periods. These may be reasons for the failure to recollect some of the species, 

which were previously recorded from Kerala.  

 Some fruit bodies especially certain resupinate ones, collected during the 

present study were immature ones, and had insufficient taxonomic characters. DNA 

extraction from these fruit bodies also failed in most cases, making the species 

identification difficult. Such collections are also excluded from this study. There is a 

possibility that some of such collections may represent certain species previously 

recorded from Kerala.   

Attempts were made to study the herbarium materials of the polypore 

specimens previously recorded from Kerala, deposited at Herbarium of University 

of Calicut (CALI), KFRI Herbarium (KFRI MF), Forest Research Institute (FRI) (by 

Leelavathy & Ganesh 2000; Mohanan 2011), and College of Forestry, Kerala 

Agricultural University (Iqbal et al. 2016; Adarsh et al. 2019; Kiran et al. 2020). 

Since, the voucher specimens of many of the species previously recorded from 

Kerala, were not available for taxonomic verification, from the field and even in 

Herbaria, they could not be included in this study. However, the voucher specimens 

of the species deposited as “Lentinus bambusinus” by Kumar & Manimohan (2005) 

were available from the Calicut University Herbarium. Those Herbarium specimens 

(AK61c, AK61d, AK61e) were restudied. L. bambusinus is a species characterized 

by presence of cheilocystidia, conspicuous gloeocystidia, and absence of skeleto 

ligative hyphae and hyphal pegs. According to the latest concepts of Lentinoid fungi 

(Drechsler-Santos et al. 2012; Seelan et al. 2015; Senthilarasu 2015), genus Lentinus 

is characterized by presence of skeleto ligative hyphae, hyphal pegs, and absence of 

gloeocystidia or thick walled metuloids, whereas the genus Panus lacks skeleto 
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ligative hyphae and hyphal pegs, but possesses gloeocystidia or metuloids. Thus, the 

combination of characters such as presence of gloeocystidia, and absence of hyphal 

pegs and skeleto ligative hyphae, fits the epithet “bambusinus” within the genus 

Panus, than in the genus Lentinus. Thus, in the present study, the species is treated 

under the genus Panus. Since nobody has formally changed the combination of L. 

bambusinus to Panus, P. bambusinus (T.K.A Kumar & Manim.) N. Vinjusha & 

T.K.A Kumar comb. nov. is proposed in the study.  

5.1. Pᴜʀᴇ ᴄᴜʟᴛᴜʀᴇ ᴇsᴛᴀʙʟɪsʜᴍᴇɴᴛ 

As part of efforts of conservation of polyporoid fungi of Kerala, attempts 

were made to isolate pure cultures from collected fruit bodies. The study generated 

pure cultures of 32 species, and the live cultures have been catalogued and 

maintained in refrigerator, in the Mycology laboratory of the Zamorin’s 

Guruvayurappan College. This includes cultures of some polypores, which were 

newly recorded from Kerala during the present study. The cultures serve as live 

specimen source for future studies and applications, and contribute to the effort at in 

vitro conserving the economically important group.  

Frequent contamination was the major problem that was encountered during 

culture isolation. Difficulty to obtain young fruit bodies with actively growing 

hyphae, and lack of propagules for growing in culture also contributed to the low 

number of culture isolations.  

5.2 Mᴏʟᴇᴄᴜʟᴀʀ ᴄʜᴀʀᴀᴄᴛᴇʀɪᴢᴀᴛɪᴏɴ 

The study generated 34 DNA sequences (Tᴀʙʟᴇ 7) representing 27 species 

documented here. Although attempts were made to isolate DNA from all fruit 

bodies, collected from Kerala, DNA extraction failed in most cases. In some cases, 

the extracted DNA was not amplified in PCR. All the 34 sequences generated from 

the study were subjected to BLAST (Basic Local Alignment Search Tool) search, 

for finding identical sequences in the GenBank. BLAST Search was found very 

helpful in the accurate identification of many tropical species, especially those of 

genus Ganoderma, in which several species misidentifications still exists.  
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During the study, a polypore that resembled a species of the genus Polyporus 

was encountered. The morphological characters of the collection were matching 

with that of P. udus (currently Bresadolia uda). However, according to the 

publically accepted taxonomic descriptions of P. udus (by Ryvarden & Johansen 

1980; Corner 1983; Núñez & Ryvarden 2001), basidiospores were hyaline in colour. 

Although, size and shape of basidiospores were properly matching with the 

descriptions of Bresadolia uda (=P. udus), present Kerala collection produced some 

golden yellow coloured basidiospores, along with hyaline ones. Thus the identity of 

the collection was doubted for a while. However, the DNA sequence generated from 

the Kerala collection showed 99% similarity with accessions of B. uda available in 

the GenBank. Thus, the DNA sequence was very much helpful in confirming the 

identity of present collection as B. uda.  

Hymenochaete boddingii is a stipitate species of Hymenochaete recently 

described from India (Rossi et al. 2020). The Kerala collection of this species was 

also encountered recently in a manmade forest, but before the formal publication of 

the taxa as H. boddingii. Morphology of the Kerala collection was well agreeing 

with the concept of the genus Hymenochaete. However, it differed from the other 

two stipitate species (H. damicornis, H. reniformis) known in the genus. Thus, the 

collection was considered as novel species of Hymenochaete, and was subjected to 

molecular study. By that time, H. boddingii was formally published by Rossi et al. 

(2020) with DNA sequences deposited in GenBank. BLAST search result using the 

sequence generated confirmed the identity of the Kerala collection as H. boddingii, 

with significant percentage of similarity (95).  

Some of the polypores collected in the study could not be properly placed to 

species level based on morphological characters alone, using the available 

taxonomic keys. In such cases, molecular characterization was employed. DNA 

sequences generated from the fruit bodies helped in the accurate identification of 

those Kerala collections.  
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5.3. Pʜʏʟᴏɢᴇɴᴇᴛɪᴄ ᴀɴᴀʟʏsɪs 

5.3.1. Pʜʏʟᴏɢᴇɴᴇᴛɪᴄ ᴀɴᴀʟʏsɪs ᴏғ Gᴀɴᴏᴅᴇʀᴍᴀ sᴘᴇᴄɪᴇs ᴏғ Kᴇʀᴀʟᴀ 

Most of the Ganoderma species collected during the present study were 

similar in many morphological features, having a laccate and shiny pileus, similar 

hyphal characters, and some with even similar basidiospore shapes. However, there 

were distinctions in the features of pileipellis cells of some Ganoderma collections. 

Characteristics of pileipellis cells have been currently considered as a significant 

character for species level identification of Ganoderma (Torress-Torress & 

Guzmán-Devalos 2012; Torres-Torres et al. 2012). The proper identification of 

Ganoderma species of Kerala was difficult based on morphological characterization 

alone. This prompted the present study to generate molecular sequences of selected 

Ganoderma collections. The newly generated sequences were subjected to BLAST 

analysis. BLAST results and subsequent phylogenetic characterization, revealed that 

many morphologically similar collections of Ganoderma, inreality represents 

distinct species.  

Phylogeny of the genus Ganoderma of Kerala was inferred using the 

Maximum Likelihood analysis of ITS sequence data matrix. A phylogenetic tree was 

generated based on this analysis, which shows the relative placement of Kerala 

collections of Ganoderma with other closely related Ganoderma species (Fɪɢᴜʀᴇ 

133). In the phylogenetic tree, all Ganoderma accessions of the present study 

(excluding G. keralense sp. nov. proposed in the study, and species of G. 

applanatum-australe complex) claded along with accessions of the same species, 

mostly from tropical countries like China and Malaysia. These clades also showed 

moderate to good bootstrap support. In general, clades containing species belonging 

to G. lucidum complex and clades containing species of G. applanatum complex 

were alternatively positioned in the phylogenetic tree.  

Among species of Ganoderma, G. lucidum and G. multipileum are two 

widely misidentified taxa (Wang et al. 2009). G. lucidum has a European origin 

(United Kingdom) and G. multipileum has an Asian origin (Taiwan) (Wang et al. 

2009). G. lucidum is known to be reported worldwide (Ryvarden & Johansen 1980; 
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Bazzalo & Wright 1982; Ryvarden & Gilbertson 1993; Núñez & Ryvarden 2000; 

Zhao & Zhang 2000). However, Corner (1983) and Moncalvo et al. (1995) doubted 

the occurrence of typical Ganoderma lucidum in tropical Asia. In spite of this, 

‘Ganoderma lucidum’ has been frequently reported from India based on basidiocarp 

morphology, cultural characters and pathology (Bagchee et al. 1954; Bakshi 1971; 

Banerjee & Sarkar 1956; Sarkar & Anjali 1969; Thind et al. 1957; Bhaskaran et al. 

1996; Roy & De 1996; Sharma 2000; Karthikeyan & Bhaskaran 2001; Naik 2001; 

Sankaran et al. 2005; Srinivasulu et al. 2008; Verma et al. 2008; Bhosle et al. 2010; 

Ranadive et al. 2011; Arulpandi & Kalaichelvan 2013; Prasher & Lalita 2013). G. 

lucidum was also reported from Kerala by Leelavathy & Ganesh (2000) and 

Mohanan (2011). However, in the phylogenetic analysis of Ganoderma species by 

Wang et al. (2009), the Indian isolates of ‘G. lucidum’ (GenBank numbers: 

X87351/X87361 and EU021459) claded together with the tropical G. multipileum, 

and settled away from the true European G. lucidum. According to Wang et al. 

(2009), morphology of basidiocarps cultivated from pure cultures of Indian “G. 

lucidum” was very much similar with that of G. multipileum. Wang et al. (2009) 

also opined that the affinity shown by Indian ‘G. lucidum’ to Leguminosae plants 

according to Sanakaran et al. (2005), were also a characteristic of G. multipileum. 

Therefore, based on Wang et al. (2009), the Indian G. lucidum actually belongs to 

G. multipileum. Recently, in a phylogenetic study on Ganoderma, Malarvizhi (2014) 

opined that all the identification studies on Ganoderma species in India are solely 

based on macroscopic, microscopic, and cultural characters of the basidiomata, 

without using molecular techniques. And, this has resulted in misidentification of 

many Ganoderma species, especially in the case of G. lucidum, G. australe and G. 

applanatum.    

During the present study, some Ganoderma collections were obtained, 

whose morphological characters were matching with the available descriptions of G. 

lucidum from Kerala (Leelavathy & Ganesh 2000; Mohanan 2011). Of the 

specimens collected during the present study, three fruit bodies yielded DNA 

sequences, and were used in the phylogenetic analysis. In the phylogenetic tree 

(Fɪɢᴜʀᴇ 133) all the three accessions generated from the present collections 
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(MT765061, MT765065, MT765063) settled near to G. multipileum accessions, and 

were distinct from the European G. lucidum (Z37096/Z37073), which corroborates 

the study of Wang et al. (2009). Accessions of the two Indian isolates 

(X87351/X87361 and EU021459), mentioned by Wang et al. (2009) was also used 

in the present phylogenetic analysis, and these also clustered near to accessions of 

G. multipileum. The study suspects that the Ganoderma collections from Kerala 

identified as G. lucidum by various workers, in reality belongs to G. multipileum. 

Ganoderma subresinosum of present study claded with the accession of G. 

subresinosum from China (MH537850), with 99% bootstrap support. In the 

phylogenetic tree, G. mbrekobenum (NR147647) from Ghana (Africa) settled near to 

Kerala collection of G. subresinosum. Morphologically, G. mbrekobenum is 

distinguished from Kerala collection by having brownish context, and much smaller 

basidiospores (8‒11.5 × 6‒8 µm) (according to the description by Otto et al. 2016). 

G. subresinosum is mainly a tropical species. This species has been recorded from 

China, Indonesia, Philippines, Eastern and Central Africa, West Africa, Malaysia, 

Myanmar, India, Sri Lanka, Borneo Island and Laos (Tai 1979; Teng 1996; Zhao 

1989; Zhao & Zhang 2000; Hapuarachchi et al. 2019). A taxon named “Ganoderma 

colossus” has been previously recorded from Kerala by Mohanan (2011). A 

Ganoderma collection whose morphological characters agreed well with the 

taxonomic description by Mohanan (2011) was collected during the present study. 

The macrophotograph of the species provided in Mohanan (2011) was also exactly 

the same as that of present collections. Thus, the present Kerala collection was 

initially thought to be G. colossus. However, molecular characterization revealed 

that the present collection belongs to G. subresinosum. The BLAST result using the 

newly generated ITS sequence showed 100% similarity with sequences of G. 

subresinosum, available in GenBank, and showed no similarity with G. colossus. 

Reexamination of characters in detail showed that morphology of G. colossus was 

distinct from that of present collection. So, it is believed that the previous record of 

G. colossus from Kerala by Mohanan (2011) is a misidentification, and in reality 

those collections belonged to G. subresinosum. 
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Kerala collection of G. tropicum clustered along with G. tropicum from 

China (JQ781880, MG279194, KF495000) with 84% bootstrap support. G. tropicum 

also is a tropical species having distribution in including in mainland China (Cao et 

al. 2012; Wang et al. 2012; Hapuarachchi et al. 2018a), South America (Gottlieb & 

Wright 1999), and Taiwan (Wang et al. 2009). G. multiplicatum of present study 

claded with G. multiplicatum from Brazil (KU569553, MG279185, JX310823) with 

64% bootstrap support. G. multiplicatum is mainly a South American species 

(Gottlieb & Wright 1999; Ryvarden 2004; Drechsler-Santos et al. 2008; Gomes-

Silva & Gibertoni 2009; Gugliotta et al. 2011; Torres-Torres et al. 2012). Although 

a South American species, G. multiplicatum has been previously recorded from 

Africa, and in Asian countries including India and China (Steyaert 1980; Zhao 1989; 

Bhosle et al. 2010, Wang & Wu 2007; Bolaños et al. 2016).  

In the phylogenetic tree (Fɪɢᴜʀᴇ 133), Kerala collection of G. enigmaticum 

recorded during the present study clustered along with accessions of G.enigmaticum 

from South Africa (NR132918, KU572486, KU572487), with 95% bootstrap 

support. In the tree, G. thailandicum settled near to present collection of G. 

enigmaticum as a sister lineage. However, morphologically, the former is separted 

from the latter in having smaller basidiospores ((5.8) 6.5–7.33 (7.7) × (6.8.) 8.4–9.7 

(10.2) μm, according to the description of Luangharn et al. 2019). The clustering of 

G. enigmaticum and G. thailandicum as sister clades agrees with the previous 

molecular study on Ganoderma species by Luangharn et al. (2019). 

Kerala collection of G. australe settled along with an accession of G. 

australe from Malaysia (LC084748) with 78% bootsrap support, distinct from the 

morphologically similar species, G. applanatum. However, in the tree, the clade 

containing Kerala collection of G. australe, and the G. australe from Malaysia 

clustered distinctly from G. australe accessions from Britain (AY884183) and 

Taiwan (AF255106/7). Present collection of G. orbiforme settled with an accession 

of G. orbiforme (JX997990) from Malaysia, with 83% bootstrap support. In the 

phylogenetic tree, species such as G. miniatocinctum, G. boninense, G. ryvardenii, 

and G. zonatum formed the sister clade with G. orbiforme.  
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Kerala collection of G. multicornum settled near to G. australe accession 

from Malaysia (LC084748) and G. nasalanense from Laos (MK345442). G. 

australe easily distinguished from the present collection by having non laccate 

pileus. Similarly, G. nasalanense is morphologically differentiated from present 

collection by having smaller basidiospores ((6.6) 8.6–9.5–10.4 (10.7) × (4.4) 4.9–

5.5–6.1 (6.7)) and absence of antler like branched pileal end cells (according to the 

original description of G. nasalanense by Hapuarachchi et al. (2019). G. multicorum 

has been previously reported from India (Ranadive & Jagtap 2016). So far, no DNA 

sequences of G. multicornum are available in the GenBank or any other nucleotide 

database to compare with. Morphologically, G. orbiforme is the closest relative of 

G. multicornum (Ryvarden 2000b). However, G. orbiforme accessions used in the 

analysis settled in a separate clade from G. multicornum. Additional sampling and 

sequencing are required to resolve the phylogenetic relationship of this taxa. 

In the phylogenetic tree, most of the Kerala collections of Ganoderma were 

closely related to the respective species in the tropical countries, mainly from China 

and Malaysia, than those from temperate countries. It is evident that the clustering of 

Ganoderma species are mostly correlated with their geographic origin.  

5.3.2. Pʜʏʟᴏɢᴇɴᴇᴛɪᴄ ᴀɴᴀʟʏsɪs ᴏғ Gᴀɴᴏᴅᴇʀᴍᴀ sᴘᴇᴄɪᴇs ᴀssᴏᴄɪᴀᴛᴇᴅ ᴡɪᴛʜ sᴛᴇᴍ ʀᴏᴛ 

ᴅɪsᴇᴀsᴇ ᴏғ ᴄᴏᴄᴏɴᴜᴛ ɪɴ Kᴇʀᴀʟᴀ 

Ganoderma species were frequently encountered in many collection 

localities, especially on living or dead coconut palms. During the study, two types of 

Ganoderma fruit bodies that could be distinguished macroscopically were 

consistently found associated with diseased coconut palms in a field. Disease 

symptoms observed in the infected coconut plantations in Kerala were similar to 

those of earlier Ganoderma rot reports from India (Bhaskaran et al. 1996; Harrison 

& Jones 2003; Kandan et al. 2010; Snehalatharani et al. 2016; Thamban et al. 2016). 

One of the fruit bodies collected was with a laccate pileus and the other one was non 

laccate indicating the former’s affinity to the Ganoderma lucidum complex and the 

latter’s to the G. applanatum complex.  
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The molecular analyses (MP, ML, and Bayesian) generated trees that were 

indicative of the relative placement of Ganoderma keralense sp. nov. with other 

closely related Ganoderma species (Fɪɢᴜʀᴇ 135). Majority of the clades in all 

phylogenetic trees generated from the analyses were well supported. In all trees, 

Ganoderma keralense sp. nov. clustered as a distinct taxon, along with G. 

angustisporum, with good bootstrap support values in the ML analyses (93), MP 

analyses support values (86%) and Bayesian posterior probability values (1). The 

clade containing G. keralense was distinct from the clades containing 

morphologically similar species, G. lucidum, G. boninense and G. zonatum. In the 

tree, palm associated taxa of Ganoderma laccate complex, G. boninense, G. 

ryvardenii, G. zonatum (except G. lucidum), and G. keralense settled together 

(represented by “triangle” in the tree), indicating the close relationship of these 

species. 

The phylogenetic tree (Fɪɢᴜʀᴇ 135) also shows the placement of present non 

laccate specimen (voucher number CAL1547), in relation to other closely related 

species in the G. applanatum-australe species complex (of Moncalvo & Buchanan 

2008). In the tree, our collection clustered along with a taxon named as “G. 

applanatum” from Sri Lanka (voucher number-UOC BIB MB13, GenBank number: 

KR867655). However, our collection and the Sri Lankan material settled as distinct 

phylogenetic lineage from the G. applanatum accessions from Europe, which is the 

type locality of G. applanatum (Niemelä & Miettinen 2008). G. applanatum has also 

been considered as a widely misapplied name among the species of Ganoderma 

(Steyaert 1975a; Niemelä & Miettinen 2008; Demoulin 2010). For resolving 

nomenclatural problems associated with the species, Redhead et al. (2006) had 

designated a neotype for G. applanatum (as Polyporus fomentarius Fr. var. 

applanatus, Naturalis Biodiversity Centre, formerly Leiden University (L), 

“L0009227”, from an unknown locality). However, the reliability or accessibility of 

this material is doubted, since many of the recent molecular phylogenetic studies on 

Ganoderma and related genera, seem to ignore data from the neotype (Moncalvo & 

Buchanan 2008; Costa-Rezende et al. 2017; Jargalmaa et al. 2017). In Moncalvo & 

Buchanan (2008), species belonging to G. applanatum-australe complex settled 
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among eight groups/clades, based on different geographical areas such as, one 

Southern Hemisphere clade, one Southern Hemisphere-Eastern Asia clade, two 

temperate Northern Hemisphere clades, three Asian clades, and one neotropical 

clade. Moncalvo & Buchanan (2008) opined that morphological characterization 

alone was of limited use for separating distinct phylogenetic groups among G. 

applanatum-australe complex, and only the combined occurrence of phylogenetic 

groups, genetic divergence, and phylogenetic pattern based on geography, helps in 

the proper identification of species in the complex. According to Jargalmaa et al. 

(2017), only 46 out of 85 ITS sequences of G. applanatum available in GenBank 

database were properly labeled, and the rest were misidentifications. This question 

the authenticity of the species described as “G. applanatum” from Sri Lanka.  

In the phylogenetic tree, present collection (CAL1547) settled in a one of the 

Asian clades of Moncalvo & Buchanan (2008), that includes other accessions of G. 

applanatum complex and G. australe complex from tropical countries (Cambodia, 

China, Thailand, and Singapore), and was phylogenetically distinct. Thus, our study 

indicates a possible existence of an undescribed non laccate species in Asian 

countries like Sri Lanka and India, which is close to G. applanatum and G. australe. 

This species would have been misidentified as “G. applanatum” for long, because of 

the morphological semblance with the latter. However, since our collection needs 

additional morphological study (mainly the examination of the neotype of G. 

applanatum, if available or any authentic herbarium materials of the species), and 

phylogenetic characterization based on multilocus data and broad sampling of 

similar species, for the time being considers the species from Kerala as species of G. 

applanatum-australe complex. 

Collection of specimens of two different species of Ganoderma (one laccate 

and the other non laccate) from infected coconut palms from same plantations may 

be indicative of the involvement of more than one species in stem decay of coconut 

in Kerala. Such an involvement of multiple species causing rot of coconut stem is in 

agreement with earlier reports (Bhaskaran et al. 1996; Karthikeyan & Bhaskaran 

2001; Elliott & Broschat 2001; Harrison & Jones 2003; Kandan et al. 2010; 
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Sankaran et al. 2005; Snehalatharani et al. 2016; Thamban et al. 2016). In India, G. 

applanatum, G. boninense, and G. lucidum are generally considered as the causal 

agents of Ganoderma rot of coconut (Bhaskaran et al. 1996; Karthikeyan & 

Bhaskaran 2001; Kandan et al. 2010; Thamban et al. 2016), and fruit bodies 

collected from infected coconut palms have always been identified to the above 

Ganoderma species. Harrison & Jones (2003) opined that an unidentified 

Ganoderma species with unknown affinities exist, which is distinct from and is 

often misidentified to be G. applanatum, G. boninense or G. lucidum. They suspect 

this unidentified Ganoderma species to be the pathogen responsible for rot of 

coconut palms in Sri Lanka and India.  

Morphology of G. keralense was almost matching (except a variation in the 

size of basidiospores) with the taxonomic description of the Ganoderma species 

identified as pathogen of the disease in India by Snehalatharani et al. (2016). It is 

highly possible that earlier collections of G. keralense could have been misidentified 

or remained unrecognized because of their morphological similarities with closely 

related species like G. angustisporum, G. boninense, G. zonatum and G. lucidum. 

Previously, G. applanatum, G. boninense and G. lucidum were the only Ganoderma 

species known to be associated with stem rot infected coconut palms in India. Based 

on morphology and molecular phylogenetic analysis, G. keralensesp. nov. has been 

discovered as a cryptic species associated with diseased coconut palms in Kerala. It 

is also believed that, the non laccate species collected from diseased coconut palms 

(considered as species of G. applanatum-australe complex in this study) also may 

have some kind of associations with palms (direct or indirect), since similar fruit 

bodies were previously obtained from both live and dead coconut palms from 

different localities of Kerala. However, this need not imply a direct pathogenic role 

for both the Ganoderma species. Either one of the species can be pathogenic while 

the other may be saprobic. It might also be possible that the role is indirect, and both 

can be secondary invaders.  
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5.3.3. Pʜʏʟᴏɢᴇɴᴇᴛɪᴄ ᴀɴᴀʟʏsɪs ᴏғ NᴇᴏFᴏᴍɪᴛᴇʟʟᴀ ɢᴜᴀɴɢxɪᴇɴsɪs, Sᴇʙɪᴘᴏʀᴀ ᴀǫᴜᴏsᴀ ᴀɴᴅ 

ʀᴇʟᴀᴛᴇᴅ ᴛᴀxᴀ  

 The Maximum Likelihood tree (Fɪɢᴜʀᴇ 136) shows the placement of present 

collections of N. guangxiensis and S. aquosa among other related taxa of order 

Polyporales. Two distinct monophyletic groups of Polyporales were recognized in 

the tree, such as core polyporoid clade, and Cinereomyces clade. Phylogenetic tree 

clearly reveals the identity of our other collection (ZGCVN689) as N. guangxiensis. 

Kerala collection of N. guanxiensis settled along with the same species from China 

(MK192437, MK192434) with 95% bootstrap support in the core polyporoid clade. 

Trametes cotonea formed the sister clade of Kerala collection of N. guangxiensis. 

Morphologically, T. cotonea can be separated from our collection by larger 

basidiospores (7‒11 × 2.5‒3.5 µm, according to the description of Ryvarden & 

Johansen 1980). So far, N. guangxiensis has been recorded only from its type 

locality, China. Kerala collection of S. aquosa (ZGCVN775) settled along the 

accessions S. aquosa from China (KU376422) and Indonesia (HQ659240, 

HQ659241, HQ659242, HQ659243), with 98% bootstrap support, in the 

Cinereomyces clade. Ceriporiopsis subvermispora formed the sister lineage to this 

clade, which is in accordance with the previous molecular phylogenetic stidies on 

this species (Miettinen & Rajchenberg 2012; Zhao et al. 2017). Morphologically, C. 

subvermispora is distinguished from present collection by having resupinate fruit 

bodies, hyphae with swellings, and allantoid, eguttulate basidiospores (according to 

the taxonomic descriptions of Lowe 1966; Niemelä 1985; Ryvarden & Gilbertson 

1993; Miettinen & Rajchenberg 2012). Ceriporiopsis subvermispora is typically a 

North American species according to Miettinen & Rajchenberg (2012). Sebipora 

aquosa has been previously described from Indonesia, New Guinea and China 

(Miettinen & Rajchenberg 2012; Glen et al. 2014; Zhao et al. 2017).  

5.3.4. Pʜʏʟᴏɢᴇɴᴇᴛɪᴄ ᴀɴᴀʟʏsɪs ᴏғ Hʏᴍᴇɴᴏᴄʜᴀᴇᴛᴇ ʙᴏᴅᴅɪɴɢɪɪ 

The phylogenetic tree (Fɪɢᴜʀᴇ 137) shows the position of Kerala collection 

of H. boddingii among other closely related species of the genus Hymenochaete. 

Present collection clustered along with accessions of H. boddingii (MN030341, 



 543 

MN030343, MN030344) originally described from India (Rossi et al. 2020), with 

90% bootstrap support. The morphologically related species such as H. adusta, H. 

attenuata, H. boddingii, H. damicornis, H. subferruginea, H. villosa, H. xerantica, 

clustered as a single monophyletic clade in the phylogenetic tree. H. subferrugenia 

formed the sister lineage of the Kerala collection. H. subferrugenia differs from the 

present collection in the absence of stipe, and presence of slightly larger (2.8–3.5 × 

2–2.5 μm) (according to the description of Dai 2010). The phylogenetic tree also 

reveals the distinctness of present Kerala collection from other closely related 

species.  

The documentation of 131 species of polyporoid fungi in the present work, 

that includes many new regional, national and continental records, unravels the 

species diversity of the group in Kerala State. However, it is still possible that many 

of the species of polyporoid fungi are still remaining cryptic and undocumented 

from this biodiversity rich region. Broad taxon sampling, and identification based on 

combined morphology and molecular data are essential for revealing the true 

identity of the members of the group in Kerala. Present study provides a significant 

representation of the tropical species of polypores. The voucher specimens of the 

taxa documented in the study, and their newly generated molecular sequences may 

help in future studies of the group in Kerala. 
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6. SUMMARY 

 

Polyporoid fungi are a specialized group of wood inhabiting fungi. Although, 

most members of the group generally possess a poroid hymenial configuration, they 

are regarded as polyphyletic group of organisms having microscopic characters, 

cultural characters and biology. Polyporoid fungi are well known in forest 

ecosystems as symbionts and parasites. Some members of the group act as serious 

pathogens on various trees or palms. Many species of polyporoid fungi, especially 

those of the genus Ganoderma and Trametes possesses high medicinal properties. 

Different species of polypores are reported to have many ethnobotanical uses. 

Polyporoid fungi play a major role in wood decomposition and nutrient recycling of 

an ecosystem. Because of the presence of different cellulolytic and lignolytic 

enzymes, polypores are used as facilitators in various industrial processes like, 

clearing various industrial effluents, oil containing crop wastes, degradation of 

polycyclic aromatic hydrocarbons and decolourization of synthetic dyes.  

Kerala State has rich diversity of polyporoid fungi, as evident from the 

published systematic works (Rangaswamy et al. 1970; Ganesh & Leelavathy 1986; 

Ganesh et al. 1988; Sankaran & Florence 1995; Roy & De 1996; Leelavathy & 

Ganesh 2000; Florence & Yesodharan 2000; Manimohan et al. 2004; Kumar & 

Manimohan 2005; Pradeep & Vrinda 2007; Mohanan 2011; Farook et. al. 2013; 

Iqbal et al. 2016; Adarsh et al. 2019, and Kiran et al. 2020). However, all the 

previous documentary studies on polyporoid fungi from Kerala are based on 

identifications using morphological characters alone. Molecular characterization has 

not been carried out in any of these previous studies on polypores. Also, the earlier 

works do not treat taxa according to the latest phylogenetic concepts in polyporoid 

taxonomy. This warranted a detailed revisionary study on polyporoid fungi of 

Kerala, incorporating morphological and molecular methods. 

The objectives of the study were: 1. To prepare a comprehensive mycobiota 

of the polyporoid fungi (Agaricomycetes, Basidiomycota) of Kerala State; 2. To 

elucidate the phylogenetic relationships of the documented taxa.  
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Conventional morphology based techniques were employed for preparing 

descriptive taxonomic account. Macroscopic and microscopic characters were noted. 

Light microscopic techniques were used to study the taxonomically important 

structures of collected polypore specimens in detail. All examined materials were 

properly dried, packed, labeled and maintained in the Zamorin’s Guruvayurappan 

College Herbarium (ZGC). A part of the collections were also deposited in the 

Central National Herbarium (CAL), Botanical Survey of India, Kolkata. Pure 

cultures were established from basidiocarps of polypore collections whenever 

possible. All the pure cultures obtained have been catalogued and maintained in 

refrigerator, in the Mycology laboratory of the Zamorin’s Guruvayurappan College. 

Molecular characterization was done for species with taxonomic ambiguities, 

and for those collections that lacked taxonomically important morphological 

characters. Morphological characters obtained from such species were combined 

with molecular characters for confirming taxonomic identities and for generating 

phylogenies. For DNA extraction, NucleoSpin® Plant II kit (Macherey-Nagel 2014) 

and CHROMOUS bacterial genomic DNA isolation kit (www.chromous.com) were 

used. For some collections, DNA was extracted according to the protocol described 

by Izumitsu et al. (2012). Three gene regions such as ITS, LSU, and RPB2 of 

selected specimens were amplified using GeneAmp PCR System. The newly 

generated sequences were deposited in the GenBank database and EMBL-EBI 

database. Sequence similarity assessments were conducted using BLAST search in 

NCBI’s GenBank nucleotide database. The phylogenetic software MEGA X64 was 

used for aligning sequences of all data matrices, and generating phylogenetic trees. 

Maximum Likelihood (ML) analysis was conducted for studying the phylogeny of 

Ganoderma species of Kerala, and other selected taxa. In addition to ML analysis, 

Maximum Parsimony (MP) method (in PAUP 4.0d90) and Bayesian analysis (in 

MrBayes 3.1.2.) were also used for studying the phylogeny of newly newly 

proposed Ganoderma species. All aligned sequence data matrices have been 

deposited in TreeBase software. 
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Two species new to science were discovered during the study, and are 

described. Ganoderma keralense N. Vinjusha & T.K.A. Kumar, and a Ganoderma 

species belonging to the applanatum-australe complex are the two hitherto 

undescribed species. Proposal of a new taxonomic combination (Panus bambusinus 

(T.K.A. Kumar & Manim.) Vinjusha & T.K.A. Kumar) is an outcome of this study. 

Three species (Fomitopsis caribensis, Phylloporia gabonensis, Theleporus 

venezuelicus) collected from Kerala during the study were found to be new records 

to Asia. Three genera (Pappia, Rubellofomes, Sebipora) and 21 species were new 

records to India. The study also resulted in the documentation of 10 genera 

(Bresadolia, Cotylidia, Pappia, Phlebia, Phlebiopsis, Rubellofomes, Sebipora, 

Spongiporus, Terana, Theleporus), and 47 species as new records to Kerala. 

Pure cultures of 32 polyporoid species collected from Kerala (including new 

species records) were established during the study. These pure cultures growing on 

suitable growth media are maintained according to short-term low temperature 

storage method. The cultures serve as live specimen source for future studies and 

applications, and contribute to the effort at in vitro conserving the economically 

important group. 

The study generated 34 DNA sequences representing 27 species of 

polyporoid fungi of Kerala. As a result, DNA barcodes are now available for these 

species. Molecular analyses with these newly generated sequences and additional 

publicly available sequences generated phylogenetic trees for Kerala species of 

Ganoderma, and for other selected taxa. Phylogenetic trees that resulted from such 

analyses helped in resolving the evolutionary affinities, and taxonomic identities of 

many Ganoderma collections. Molecular phylogenetic analyses were also conducted 

to determine the relative placement and identities of species belonging to Sebipora, 

Neofomitella, and Hymenochaete. Molecular analyses supported the morphology-

based placement of most of the taxa documented in the present study.  

The study has also resulted in the taxonomic revision of Ganoderma species, 

associated with stem rot disease of coconut palms in India. G. keralense has been 

discovered as a cryptic species associated with diseased coconut palms in Kerala. 
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Previously, G. applanatum, G. boninense and G. lucidum were the only Ganoderma 

species known to be associated with stem rot infected coconut palms in India. 

Another Ganoderma species misidentified as G. applanatum for long was found out 

in this study to be yet another new species. 

Present study forms the first effort to document the polyporoid fungi of 

Kerala using combined morphological and molecular characterization, and is a 

taxonomic revision of the polyporoid fungi recorded from Kerala so far. It updates 

the status of knowledge of the group in Kerala, and incorporates the latest 

phylogenetic concepts in polyporoid taxonomy. The study is also an effort to DNA 

barcode the group in Kerala. Phylogenetic relationships of many enigmatic taxa 

were elucidated. The work represents a detailed systematic account of the 

polyporoid fungi of Kerala. 
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APPENDIX-I 

 

Lɪsᴛ ᴏғ ғɪɢᴜʀᴇs 

1. Figure 1: Map of Kerala State showing major 

collection areas    

39. Figure 39: Ganoderma subresinosum 

40. Figure 40: Ganoderma species of applanatum-

australe complex 

41. Figure 41: Ganoderma australe 

42. Figure 42: Ganoderma multicornum 

43. Figure 43: Ganoderma multipileum 

44. Figure 44: Ganoderma enigmaticum 

45. Figure 45: Ganoderma orbiforme 

46. Figure 46: Ganoderma keralense 

47. Figure 47: Ganoderma tropicum 

48. Figure 48: Ganoderma multiplicatum 

49. Figure 49: Sanguinoderma rugosum 

50. Figure 50: Amauroderma fuscoporia 

51. Figure 51: Lignosus rhinocerus 

52. Figure 52: Theleporus minisporus 

53. Figure 53: Theleporus venezuelicus 

54. Figure 54: Echinochaete ruficeps 

55. Figure 55: Microporellus violaceocinerascens 

56. Figure 56: Microporellus obovatus 

57. Figure 57: Perenniporia medulla-panis 

58. Figure 58: Perenniporia ochroleuca 

59. Figure 59: Perenniporia decurrata 

60. Figure 60: Navisporus floccosus 

61. Figure 61: Pseudofavolus tenuis 

62. Figure 62: Microporus xanthopus 

63. Figure 63: Microporus affinis 

64. Figure 64: Bresadolia uda 

65. Figure 65: Pycnoporus sanguineus 

66. Figure 66: Pycnoporus cinnabarinus 

67. Figure 67: Favolus tenuiculus 

68. Figure 68: Favolus grammocephalus 

69. Figure 69: Polyporus dictyopus 

70. Figure 70: Polyporus leprieurii 

71. Figure 71: Cellulariella acuta 

72. Figure 72: Earliella scabrosa 

73. Figure 73: Coriolopsis caperata 

74. Figure 74: Coriolopsis telfairii 

75. Figure 75: Coriolopsis occidentalis 

76. Figure 76: Pilatotrama ljubarskyi 

114. Figure 114: Inonotus patouillardii 

115. Figure 115: Inonotus tabacinus 

116. Figure 116: Inonotus luteoumbrinus 
117. Figure 117: Inonotus subhispidus 

118. Figure 118: Tropicoporus dependens 

119. Figure 119: Phellinus ferrugineovelutinus 

120. Figure 120: Phellinus allardii 

121. Figure 121: Phellinus caryophylli 

122. Figure 122: Phellinus rimosus 

2. Figure 2: Postia tephroleuca 

3. Figure 3: Spongiporus floriformis 

4. Figure 4: Flavodon flavus 

5. Figure 5: Irpex lacteus 

6. Figure 6: Butyrea luteoalba 

7. Figure 7: Nigroporus vinosus 

8. Figure 8: Nigroporus durus 

9. Figure 9: Tyromyces leucomallus 

10. Figure 10: Pappia fissilis 

11. Figure 11: Phlebia unica 

12. Figure 12: Phlebia acerina 

13. Figure 13: Phlebia ludoviciana 

14. Figure 14: Sebipora aquosa 

15. Figure 15: Rigidoporus vinctus 

16. Figure 16: Rigidoporus lineatus 

17. Figure 17: Terana coerulea 

18. Figure 18. Phlebiopsis crassa 

19. Figure 19: Bjerkandera adusta 

20. Figure 20: Oxychaete cervinogilva 

21. Figure 21: Panus similis 

22. Figure 22: Panus neostrigosus 

23. Figure 23: Panus bambusinus 

24. Figure 24: Panus hookerianus 

25. Figure 25: Panus velutinus 

26. Figure 26: Podoscypha thozetii 

27. Figure 27: Podoscypha venustula 

28. Figure 28: Podoscypha petalodes 

29. Figure 29: Podoscypha involuta 

30. Figure 30: Podoscypha mellissii 

31. Figure 31: Abortiporus biennis 

32. Figure 32: Lentinus arcularius 

33. Figure 33: Lentinus tricholoma 

34. Figure 34: Lentinus badius 

35. Figure 35: Lentinus dicholamellatus 

36. Figure 36: Lentinus sajor-caju 

37. Figure 37: Lentinus polychrous 

38. Figure 38: Lentinus squarrosulus 

77. Figure 77: Neofomitella guangxiensis 

78. Figure 78: Neofomitella fumosipora 

79. Figure 79: Neofomitella rhodophaea 

80. Figure 80: Leiotrametes menziesi 

81. Figurer 81: Trametes apiaria 

82. Figure 82: Trametes gibbosa 

83. Figure 83: Trametes vernicipes 

84. Figure 84: Trametes ochracea 

85. Figure 85: Trametes flavida 
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86. Figure 86: Trametes varians 

87. Figure 87: Trametes marianna 

88. Figure 88: Trametes pubescens 

89: Figure 89: Trametes meyenii 

90. Figure 90: Trametes villosa 

91. Figure 91: Trametes hirsuta 

92. Figure 92: Daedalea dochmia 

93. Figure 93: Daedalea radiata 

94. Figure 94: Rhodofomitopsis feei 

95. Figure 95: Pilatoporus ostreiformis 

96. Figure 96: Rubellofomes cystidiatus 

97. Figure 97: Fomitopsis palustris 

98. Figure 98: Fomitopsis caribensis 

99. Figure 99: Antrodia albida 

100. Figure 100: Neoantrodia serialis 

101. Figure 101: Hydnoporia tabacina 

102. Figure 102: Hymenochaete boddingii 

103. Figure 103: Hymenochaete  

                           ochromarginata 

104. Figure 104: Coltricia cinnamomea 

105. Figure 105: Coltricia pyrophila 

106. Figure 106: Fuscoporia rhabarbarina 

107. Figure 107: Phylloporia weberiana 

108. Figure 108: Phylloporia pectinata 

109. Figure 109: Phylloporia gabonensis 

110. Figure 110: Phylloporia chrysites 

111. Figure 111: Fulvifomes cesatii 

112. Figure 112: Cyclomyces setiporus 

113. Figure 113: Inonotus pachyphloeus 

123. Figure 123: Phellinus gilvus 

124. Figure 124: Phellinus fastuosus 

125. Figure 125: Phellinus hoehnelii 

126. Figure 126: Phellinus nilgheriensis 

127. Figure 127: Cotylidia pannosa 

128. Figure 128: Oxyporus ravidus 

129. Figure 129: Schizopora paradoxa 

130. Figure 130: Leucophellinus hobsonii 

131. Figure 131: Trichaptum biforme 

132. Figure 132: Trichaptum byssogenum 

133. Figure 133: Field photograph of coconut 

palms infected with Ganoderma stem rot disease 

134. Figure 134: Maximum likelihood tree 

generated for phylogenetic analysis of Ganoderma 

species of Kerala 

135. Figure 135: Maximum likelihood tree 

generated for phylogenetic analysis of Ganoderma 

species associated with stem rot disease of 

coconut in Kerala 

136. Figure 136: Maximum likelihood tree 

generated for phylogenetic analysis of 

Neofomitella guangxiensis, Sebipora aquosa and 

related taxa 
137. Figure 137: Maximum likelihood tree 

generated for phylogenetic analysis of 

Hymenochaete boddingii 
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APPENDIX-II 

Lɪsᴛ ᴏғ Tᴀʙʟᴇs 

1.  Table 1: Major family level classification systems of polypores 

2.  Table 2: Groups of polyporoid fungi recognized by Ryvarden (1991) 

3.  Table 3: List of Ganoderma species, voucher numbers, locality and 

GenBank/EMBL accession numbers of sequences (ITS, LSU and RPB2) 

used in the phylogenetic analysis 

4.  Table 4: List of some selected species in the order Polyporales, voucher 

numbers, locality and GenBank accession numbers for ITS sequences used 

in the study 

5.  Table 5: List of Hymenochaete species, voucher numbers, locality and 

GenBank accession numbers for ITS sequences used in the study 

6.  Table 6: List of species having pure cultures generated in the present study 

7.  Table 7: List of taxa, voucher numbers and the GenBank/EMBL accession 

numbers of sequences (ITS, LSU and RPB2) generated during the present 

study 

 

 

 

 









































































































































































































































































 


