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INTRODUCTION

Microdochium was introduced with M. phragmitis as the type 
species for a fungus observed on living leaves of Phragmites 
australis in Germany, with globose, erumpent stromata of min-
ute, hyaline cells, small papillate conoid conidiogenous cells 

sections in Microdochium based on the type of conidiogenous 
cells and conidia: Microdochium Gerlachia for species with 
annellidic conidiogenous cells with percurrent proliferations; 
Microdochium Microdochium for species with sympodial, 
often subdenticulate conidiogenous cells, and fairly more or less 

or even pluriseptate conidia; and Microdochium Gloeo-
cercospora for species with sympodial conidiogenous cells, and  

 
morphs of Microdochium species are known to reside in Mono- 
graphella Amphisphaeriaceae, Xylariales

-
Monographella species are characterised by the 

production of perithecia immersed in leaf sheaths in natural 

clavate periphyses, show a peridium composed by isodia-
metric to subglobose cells of textura angularis-epidermoidea, 
and 
eight biseriate ascospores, and with a refractive, amyloid, flat, 

Monographella 

Microdochium and Monographella include important plant 

disease of wheat and barley, caused by Microdochium nivale 
M. nivale nivale M. majus M. ni- 

vale majus
Mono-

graphella albescens -

leaf surface area, the production of sterile/deformed flowers, 
Monographella albescens has a worldwide 

 Monographella maydis 
on Zea mays produces a tar-spot disease complex of maize 
together with Phyllachora maydis

Microdochium bolleyi is known to 

Monographella opuntiae causes the brown spotting 
on Opuntia Microdochium tripsaci 
is responsible for a systematic infection on Tripsacum laxum 

M. sorghi causes zonate 
leaf spots and decay on Sorghum species and other Poaceae 

M. paspali is known to 
produce seashore paspalum disease of Paspalum vaginatum 

Taxonomic and phylogenetic re-evaluation of Microdochium, 
Monographella and Idriella

1,2 1
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Abstract   Based on morphology and DNA sequence data the taxonomic relationships of Microdochium, Mono-
graphella and Idriella Microdochium is morphologically and phylogenetically circumscribed, and 
the sexual genus Monographella treated as synonym on the basis that Microdochium has more species, is more 

Microdochium phrag-
mites

Microdochium M. albescens, M. con- 
sociatum, M. fusariisporum, M. maydis, M. opuntiae and M. stevensonii M. citrinidiscum, M. colom- 
biense, M. fisheri, M. neoqueenslandicum, M. seminicola and M. trichocladiopsis  Microdochium 

Idriella lunata and Selenodriella, representing a new family, 
Microdochiaceae, in Xylariales Microdochium belong to different orders 
in the Ascomycota Microdochium gracile belongs to Sordariomycetes Paramicrodochium is 

Microdochium tripsaci belongs to Ephelis in Clavicipitaceae, while M. fusa-
rioides belongs to a new genus, Microdochiella in Orbiliales Idriella
closely related to Microdochium Idriella Xylariales
Castanediella, Selenodriella, Idriellopsis, Neoidriella and Paraidriella, 
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 GenBank accession numbers

Castanediella cagnizarii 
 

Castanediella couratarii 

Ephelis tripsaci  Tripsacum laxum

Idriella lunata Fragaria chiloensis
 
 
 

Idriellopsis uncinospora 

Microdochiella fusarioidea Phytophthora syringae
 Phytophthora syringae
 Phytophthora syringae

Microdochium albescens  Oryza sativa 
 Oryza sativa 

 Oryza sativa

Microdochium bolleyi  Hordeum vulgare
 

Microdochium citrinidiscum Eichhornia crassipes

Microdochium colombiense  Musa sapientum 

Microdochium fisheri Oryza sativa

Microdochium lycopodinum 
 Phragmites australis
 Phragmites australis
 Phragmites australis
 Lycopodium annotinum

Microdochium majus  Triticum aestivum 

Microdochium neoqueenslandicum  Juncus effusus 
 Agrostis

Microdochium nivale  Triticum aestivum

Microdochium phragmitis  Phragmites australis
  Phragmites communis

Microdochium seminicola 
 
 
 Triticum aestivum 
 
 
 
 
 
 Triticum aestivum 
 Triticum aestivum 
 
 
 
 
 
 
 
 
 
 
 
 Triticum aestivum 

Microdochium sorghi  Sorghum halepense

Microdochium tainanense   Saccharum officinarum
  Saccharum officinarum

Microdochium trichocladiopsis Triticum aestivum

Neoidriella desertorum 

Paraidriella jambosae Syzygium jambos

Paramicrodochium gracile  

Selenodriella cubensis 

Selenodriella fertilis Hakea baxteri

Table 1
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Microdochium
Nevertheless, the conidiogenous cells in Microdochium
are not phialidic as in true Fusarium species and the conidia 

morphs of Microdochium are known to reside in Monograph-
ella Microdochium to 
Idriella

Idriella 
lunata, the type species of Idriella, which was described as a 
fungus causing a root rot of strawberry in California, differs in 
producing dark grey to blackish brown colonies, pale brown 
conidiophores reduced to conidiogenous cells and short-stalked 

Microdochium and Idriella are very similar genera that have 
polyblastic conidiogenous cells and hyaline falcate conidia, 

differentiated both genera based on their habitat and conidial 
-

nate conidia, dark colonies and chlamydospores in Idriella, and 
retained the phytopathogenic species in Microdochium
theless, morphological and ecological delimitation of Micro- 
dochium and Idriella is problematic and remains obscure, and 

Idriella has been linked to Hymenoscyphus 
caudatus in the Helotiales -
rently the genus Idriella

A number of isolates of Microdochium have accumulated over 
the years in the culture collection of the CBS-KNAW Fungal 

-

-

Microdochium, 
Monographella and Idriella based on phylogenetic analysis 
of multi-gene sequence data and morphological characters; 

providing modern descriptions and designating an epitype for 
the type species of Microdochium

MATERIALS AND METHODS

Isolates
-

Additional isolates were obtained from the National Mycologi-

-

information and nomenclature for new species were deposited 

DNA isolation, amplification and analyses
Genomic DNA was extracted from fungal colonies growing on 

internal sequence primers to ensure good quality sequences 

-

-

sequence database to identify the closest matching sequences, 

-

For parsimony analysis, alignment gaps were treated as a 

the heuristic search option with 100 random taxa additions and 

-

calculated included tree length, consistency index, retention 

to determine the best nucleotide substitution model settings 

Sequences derived in this study were deposited at GenBank, 

Morphology
Slide preparations were mounted in clear lactic acid from colo-

-

RESULTS

Phylogeny
-

ships among Microdochium, Monographella and Idriella

Microdochium

the outgroup Sarcoleotia globosa
-
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Microdochium lycopodinum  JF440979 T 
CBS 109399 Microdochium lycopodinum 

CBS 109397 Microdochium lycopodinum 
CBS 109398 Microdochium lycopodinum 

CBS 285.71ET Microdochium phragmitis 

CBS 242.90T Microdochium fisheri 

CBS 291.79 Microdochium albescens
CBS 243.83 Microdochium albescens 

CBS 691.96 Microdochium sorghi 

CBS 623.77T Microdochium trichocladiopsis 

CBS 320.78 Microdochium nivale 

CBS 109067T Microdochium citrinidiscus 

CBS 148.44 Microdochium nivale 

CBS 116205 Microdochium nivale 

CBS 445.95 Microdochium neoqueenslandicum  

CBS 162.77 Microdochium majus 

CBS 269.76T Microdochium tainanense 

 CBS 624.94T Microdochium colombiense

CBS 108926T Microdochium neoqueenslandicum 

Microdochium nivale AF452030
CBS 741.79 Microdochium majus 

CBS 167.57 Microdochium nivale 

CBS 122706 Microdochium seminicola 
CBS 122707 Microdochium seminicola 

CBS 618.72 Microdochium bolleyi 

CBS 177.57 Idriella lunata 

CBS 209.60 Idriella lunata 
CBS 736.74 Idriella lunata 

CBS 204.56T Idriella lunata 

CBS 772.83T Selenodriella fertilis 
CBS 683.96T Selenodriella cubensis

CBS 112028 Idriella lunata 

CBS 857.72T Ephelis tripsaci 

Epichloe festucae U68116

Claviceps purpurea U68128

Hyponectria buxi AY083834

Balansia brunnans AY327046

Echinodothis tuberiformis U68126

Sordaria fimicola AY545728

CBS 493.70T Paramicrodochium gracile 

Gelasinospora tetrasperma DQ470980

Epichloe clarkii U68413

Pyricularia grisea JX134683
Atkinsonella hypoxylon U68114

Fusarium oxysporum CBS 105.90

CBS 985.72T Neoidriella desertorum 

Phomatospora bellaminuta FJ176857

Lanspora coronata U46889

Balansia obtecta U17395
Balansia henningsiana AY545727
Balansia henningsiana AY489715

Claviceps paspali U68127
Gibberella fujikuroi U68130

Chamaeleomyces viridis HM635079

Valsa ambiens AF277146

Neoclaviceps monostipa AF245293

CBS 236.64 Ephelis oryzae 

Diaporthe phaseolorum AY346279

Paramicrothyrium chinensis KF636760

Atkinsonella texensis U68113

Neotyphodium coenophialum U68115

Balansia pilulaeformis AF543788

Arthrinium bambusae DQ368630

Arthrinium hydei KF144936

Arthrinium aureum KF144935
Arthrinium phragmites KF144956

Arthrinium kogelbergense KF144938

CBS 575.92T Idriellopsis uncinospora 

Clypeosphaeria uniseptata AY083830

Arthrinium ovatum KF144950

Sarcostroma restionis DQ278924

Arthrinium sinensis DQ810215

CBS 101043 Castanediella cagnizarii 

CBS 374.90T Paraidriella jambosae 

Seiridium banksiae JQ044442

Seimatosporium mariae AB593740

Arthrinium  setosa AY346259

Arthrinium marii KF144947

Cryptosphaeria eunomia AY083826

Subramaniomyces fusisaprophyticus EU040241
Parapleurotheciopsis inaequiseptata EU040235

Eutypa sp. AY083825

Seiridium phylicae KC005809
Seimatosporium eucalypti JN871212

CBS 579.71T Castanediella couratarii 
CPC 24869T Castanediella acaciae 
CPC 24746T Castanediella eucalypti

Arthrinium montagnei DQ414530

Seimatosporium elegans AB593733

CBS 542.96T Castanediella cagnizarii 

Immersidiscosia eucalypti AB593723
Sarcostroma bisetulatum EU552155

Arthrinium malaysianum KF144942

Rosellinia necatrix AY083824
Xylaria frustulosa JN673055

Anthostomella leucospermi EU552100

Anthostomella eucalyptorum DQ890026
Halorosellinia oceanica AY083822

Anthostomella brabeji EU552098

Hymenoscyphus caudatus JN086705

Hymenoscyphus scutula AY789431

Chalara aspera FJ176245
Chalara acuaria FJ176248

Hymenoscyphus fructigenus EU940157

Arthrobotrys polycephala AY261172

Arthrobotrys elegans FJ176864
Arthrobotrys anchonia AY902799

Vermispora spermatophaga HQ110698

Arthrobotrys gephyropaga AY261173

Orbilia vinosa DQ470952

Vermispora fusarina HQ110700

CBS 742.83 Microdochiella fusarioides 
CBS 741.83T Microdochiella fusarioides 

Orbilia auricolor DQ470953

Orbilia vinosa HQ110696
Dactylella rhopalota AY261177

Monacrosporium multiforme AY261171

Dactylella mammillata AY902802

Brachyphoris oviparasitica HQ110704

Vermispora fusarina HQ110699

CBS 740.83 Microdochiella fusarioides 

Arthrobotrys polycephala EU107317

Vermispora leguminacea HQ110701

 Sarcoleotia globosa AY789428 

Fig. 1
Sarcoleotia 

globosa Diaporthales Magnaporthales Sordariales
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analyses 455 characters were constant, 111 were variable and 

A maximum of 1 000 equally most parsimonious trees were re- 

 

strains clustered in the Xylariales Microdochium 
gracile incertae sedis in the Sordario-
mycetes together with Lanspora coronata, Paramicrothyrium 
chinensis and Phomatospora bellaminuta Microdochium 
tripsaci Clavicipitaceae Hypocreales

and Microdochium fusarioides
Orbiliales

Xylariales, one 
Microdochiaceae including 

Microdochium Idriella Selenodriella
previously included families namely Apiosporaceae, Amphi-
sphaeriaceae, Clypeosphaeriaceae, Diatrypaceae, Hyponec-
triaceae and Xylariaceae
Idriella Idriella desertorum Idriella jambosae 

Idriella uncinospora
incertae sedis in the Sordariomycetes phylogenetically distant 
from the type species of Idriella, I. lunata, and represent novel 

Idriella couratarii 

CBS 243.83 Oryza sativa, unknown country

CPC 26001 grain, Canada

CBS 108926 T Agrostis sp., New Zealand

CBS 217.52 

CBS 146.68 air sample, The Netherlands

DAOM 250159  unknown substrate, Switzerland

DAOM 250167 grain, Canada

DAOM 250155 unknown substrate, Switzerland

DAOM 250165 grain, Canada

DAOM 250176 Triticum vulgare, Canada

DAOM 250174 grain, Canada 

CBS 540.92 Hordeum vulgare, Syria
 

CBS 423.78 Phragmites communis, Germany

DAOM 250168 grain, Canada

CBS 445.95 Juncus effusus, The Netherlands
 

DAOM 250169 grain, Canada

CBS 242.91 T Oryza sativa, UK

DAOM 250161 unknown substrate, unknown

CBS 269.76 T Saccharum officinarum, Taiwan
 

CBS 139951 T  unknown substrate, Switzerland 

DAOM 250175 grain, Canada

CBS 270.76 Saccharum officinarum, Taiwan 

DAOM 250158 unknown substrate, Switzerland

CBS 291.79 Oryza sativa, Ivory Coast 

CBS 122885 T Lycopodium annotinum, Austria
 

DAOM 250162 unknown substrate, unknown 

CPC 25993 unknown substrate, unknown

CPC 25994 wood, Canada

CBS 109399 Phragmites australis, Germany

CBS 741.79 Triticum aestivum, Germany

CBS 109398 Phragmites australis, Germany

CBS 624.94 T Musa sapientum, Colombia

CBS 122706 maize kernels, Switzerland

CBS 116205 Triticum aestivum, UK
 

CBS 691.96 Sorghum halepense, Cuba
 

CBS 285.71 ET Phragmites australis, Poland

CBS 623.77 T Triticum aestivum, unknown country

DAOM 250172 grain, Canada

CBS 301.49

CBS 109067 T Eichhornia crassipes, Peru
 

CBS 290.79 Oryza sativa, Ivory Coast  

DAOM 250163 unknown substrate, unknown

CPC 26010 unknown substrate, unknown

DAOM 250166 grain, Canada

CBS 109397 Phragmites australis, Germany

DAOM 250173 grain, Canada

CBS 122707 maize kernels, Switzerland

DAOM 250171 grain, Canada 

Microdochium phragmitis

Microdochium lycopodinum

Microdochium fisheri sp. nov.
Microdochium majus
Microdochium nivale

Microdochium colombiense sp. nov.

Microdochium bolleyi

Microdochium trichocladiopsis sp. nov.

Microdochium tainanense

Microdochium sorghi
Microdochium citrinidiscum sp. nov. 

Microdochium albescens

Microdochium seminicola sp. nov.

Microdochium neoqueenslandicum sp. nov.

Arthrinium arundinis

Cryptostroma corticale
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 groups in a subclade in Xylariales with the recently 
described genus Castanediella 

Microdochium
Arthrinium arun- 

dinis and Cryptostroma corticale as outgroups, and their aligned 

TAXONOMY

Orbiliales, incertae sedis 

Microdochiella  gen. nov. — MycoBank 

 Etymology
Microdochium

 Type species  Microdochiella fusarioides 

Mycelium
Conidiophores Conidiogenous 
cells polyblastic, terminal and intercalary, sympodial, denticu-

Conidia solitary, dry but with a droplet of moisture 
at the mid-point of each conidium, hyaline, narrow-falcate, 

Chlamydospores subglobose to ellipsoidal, forming intercalary 
Sexual morph

Microdochiella fusarioides 
 Crous, comb. nov. — 

 Basionym. Microdochium fusarioides 

 Type details. UK Phytoph-
thora syringae D.C. Harris

 Specimens examined UK
of Phytophthora syringae D.C. Harris, living ex-type culture CBS 

M. fusari-
oides formed a well-supported clade related but clearly sepa-
rated from Vermispora in Orbiliales
fungal order are characterised by holoblastic conidiogenesis, 
absence of yeast-like budding, and some of them can produce 
trapping organs, although non-predacious and freshwater fungi 
are also frequently found in Orbiliales

Vermispora and Microdochiella are 
similar morphologically, but they have different ecological pre-

Vermispora

material of the type species, V. grandispora
introduce Microdochiella to include one atypical microdochium-
like species growing on oospores of Phytophthora syringae 

Microdochiella is clearly distinct 
from Vermispora M. fusarioides remained 

Sordariomycetes, Hypocreales, Clavicipitaceae

Ephelis tripsaci comb. 
nov. — 

 Basionym Microdochium tripsaci 

Mycelium
Sporodochia

μm diam, solitary to aggregated, often confluent at base, textura 
intricata-epidermoidea

Conidiophores Conidiogenous cells 
holoblastic, sympodial, terminal or lateral on aerial mycelium, 

Conidia in whorls at the tips of conidiogenous cells, acicular, 
-

lular, hyaline, smooth-walled, apically rostrate and curved, base 

 
-

 Specimen examined SRI LANKA, on leaf sheath in Tripsacum laxum
D. Mulder

Ephelis oryzae Clavici pita-
ceae Ephelis tripsaci was initially included in Microdo- 
chium
Ephelis  

Ephelis japonica,  Ephelis oryzae 
Ephelis

in E. tripsaci is slightly different from E. japonica and E. ory- 
zae, E. japonica they are 

E. oryzae  1 μm, in E. trip- 
saci Ephelis has been reported as 
asexual morph occurring in different genera in Clavicipitaceae 
Hypocreales Atkinsonella, Balansia, Myriogenispora 

and Nigrocornus

Atkinsonella, Balansia and Myriogenispora with Ephelis asexual 

Sordariomycetes, incertae sedis

Paramicrodochium gen. nov. — Myco-

 Etymology
from, Microdochium

 Type species Paramicrodochium gracile

Mycelium
Conidiophores

Conidiogenous cells polyblastic, occasionally monoblastic, ter-
minal and intercalary, sympodial, denticulate, cylindrical, lageni- 

Conidia solitary, dry, hyaline, unicellular, 
 

Sexual morph
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Paramicrodochium gracile
& Crous, comb. nov.

 Basionym Microdochium gracile

Mycelium
Conidiogenous cells mainly terminal, mono- and polyblastic, 
denticulate, straight or curved, cylindrical to slightly inflated in 

Co-
nidia

 Culture characteristics —  

 Specimen examined THE NETHERLANDS, Baarn, Groeneveld, isolated from 
G.S. de Hoog, 

Microdochium gracile

incertae sedis 
Sordariomycetes Xylariales Paramicro-

dochium is introduced here to accommodate a microdochium-

does not cluster with Microdochium Paramicrodochium 
gracile was placed as the sister clade of Lanspora coronata, 
Paramicrothyrium chinensis and Phomatospora bellaminuta

Paramicrothyrium chinenses is a fungus that 
grows on dead leaves found in China and produces thyrothe-

Lanspora coronata is a marine 

Phomatospora bellaminuta was isolated from 
senescent culms of Juncus roemerianus in North Carolina 

higher taxonomical rank and to understand the ecology and 

Fig. 3   Ephelis tripsaci
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Sordariomycetes, Xylariales

Microdochiaceae  fam. 
 nov.

Sexual morph Stroma Ascomata
Asci cylindrical, oblong, clavate, with amyloid funnel-shaped api-

Ascospores el-
Asexual morph  

Conidiomata Conidiophores solitary or 
Conidiogenous cells solitary 

or in whorls, polyblastic, sympodial, denticulate, cylindrical often 
ampulliform, lageniform with elongated necks and minute an-

Conidia lunate, oblong, fusiform or cylindrical, straight or curved, 
Chlamydospores

 Type genus Microdochium

Idriella, Microdochium and Selenodriella

Idriella 

Mycelium
Conidiophores Coni dio-

genous cells polyblastic, terminal, denticulate, lageniform to 
Conidia dry, in heads, hyaline, unicellular, smooth, 

Chlamydospores
Sexual morph

 Type species Idriella lunata

Idriella lunata 

 Specimens examined. JAPAN

K. Takano  THE NETHERLANDS, isolated from soil, 
J.C. Went  UNKNOWN, unknown sub-

P.E. Nelson USA, Santa 
Clara, California, on diseased roots of Fragaria chiloensis, P.E. 
Nelson

 Notes — Idriella lunata was introduced for a fungus grow-
ing on infected roots on Fragaria chiloensis

-

-
genetic analyses suggest that Idriella is a monotypic genus, 
and species formerly described in this genus as I. desertorum,  
I. jambosae and I. uncinospora, 
the phylogenetic position of these new genera is still unclear, 
they do not belong to the Microdochiaceae, but appear as 
members of Sordariomycetes

Fig. 4   Paramicrodochium gracile
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Microdochium
Monographella
Griphosphaerella
Gloeocercospora

Gerlachia

 Type species Microdochium phragmitis

Mycelium immersed, branched, septate, hyphae hyaline to pale  
Sporodochia, if present, epidermal, subepidermal, erum-

pent through stomata, through rupture of the outer epidermal 
wall and cuticle, or by specialized egression hyphae through the 
outer epidermal wall; hyaline, pseudoparenchymatic, spread-

Conidiophores more or less verticillate, often 
slightly differentiated, reduced to conidiogenous cells, hyaline, 

Conidiogenous cells holoblastic, discrete, hyaline, 

with sympodial proliferation, cylindrical or slightly tapering, or 

 
Conidia dry or in slimy mass, uni- 

cellular or multiseptate, hyaline, smooth, lunate, falcate, fusi-

Chlamydospores terminal or intercalary, 
Sexual morph 

Ascomata perithecial, 
immersed, subepidermal, solitary or in groups, pale brown to 

black, globose, subglobose to oval with central, papillate and 
often acute ostiole, ostioles usually more distinctly pigmented 

Peridium brown, thin-walled, thickened and darker around the 
ostiole, in view face textura angularis-epidermoidea. Paraphy-
ses Asci unitunicate, 

Ascospores 
clavate, fusoid or oblong, hyaline to brownish, straight or curved, 

Microdochium albescens  
comb. nov. 

 Basionym Metasphaeria albescens

Griphosphaerella albescens

Monographella albescens

Metasphaeria oryzae-sativae

 = Rhynchosporium oryzae -

Gerlachia oryzae

Microdochium oryzae

 = Micronectriella pavgii

Fig. 5   Idriella lunata 
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Microdochium citrinidiscum sp. nov. — 

 Etymology Citrinus- meaning orange and discus- disk; in reference 

Mycelium mostly immersed, hyphae hyaline, septate, smooth, 
Conidiophores Conidiogenous 

cells terminal or intercalary, mono- or polyblastic, denticulate, 
Conidia cylindrical, clavate, 

obovoid, 

Chlamydospores
 Culture characteristics — Colonies 
1 wk, centre aerial mycelium cottony, white, periphery scarce 
aerial mycelium, saffron, margin diffuse, reverse saffron, no exu-

 wk radially folded to 

 Specimen examined PERU, 
Eichhornia crassipes H.C. Evans, isolated by D.H. Djeddour 

in the CBS database as M. sorghi, -
fortunately, the latter isolate remains sterile and only produces 

Microdochium sorghi is a widespread 
fungus that causes zonate leaf spots on Sorghum and other 
species of Poaceae Microdochium sorghi is different from  
M. citrinidiscum

producing sclerotial bodies in both natural substratum and in 
M. citrinidis-

cum is only known from Peru growing on leaves of Eichhornia 
crassipes

Microdochium colombiense  sp. nov. — 

 Etymology

Mycelium
Conidiogenous cells of two types: some polyblastic, 

-
Conidia lunate, fusiform, 

Chlamydospores
 Culture characteristics — Colonies 
1 wk, flat, salmon, no exudate or soluble pigment produced, 

 wk 90 mm diam, 

 Specimen examined. COLOMBIA, on Musa sapientum L. Ver-
bruggen

 Notes — Microdochium colombiense forms a sister clade to 
M. nivale and M. majus, and is morphologically distinguished 

Microdochium 
colombiense
of M. majus M. nivale
Furthermore, conidia in M. colombiense are mostly aseptate 

M. majus and M. nivale conidia are 

M. colombiense resembles M. neoqueenslandicum, they are 

 °C after 1 wk was about 10 mm in M. colombiense 
M. neoqueenslandicum

 

Fig. 6   Microdochium citrinidiscum
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Fig. 8   Microdochium fisheri 

Fig. 7   Microdochium colombiense



Microdochium consociatum   
 comb. nov. 

 Basionym Leptosphaeria consociata
 = Monographella consociata

Microdochium fisheri  sp. nov. — Myco-

 Etymology

Mycelium
Conidiophores slightly differentiated, bifurcate, hyaline, 
Conidiogenous cells terminal, sympodial, denticulate, 

Conidia soli-

Chlamydospores

 Culture characteristics — 
after 1 wk, powdery to velvety, aerial sporulation, centre salmon, 

 Specimen examined. UK, on stem of Oryza sativa
P.J. Fisher

the sister clade of M. phragmites and M. lycopodinum -
Arthrobotrys foliicola 

but A. foliicola was originally described with pale brown, sym-
podial, and nodose proliferations in the conidiophores, terminal 
and intercalary, swollen conidiogenous cells, hyaline conidia 

Microdochium fisheri is different since it has hyaline, 
tapering conidiophores, with denticulate conidiogenous cells 
and hyaline conidia, without pigment at the septa, appearing 

Fig. 9   Microdochium lycopodinum -
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Microdochium fusariisporum 
 Crous, comb. nov.

 Basionym Rhopographus fusariisporus

Exarmidium fusariisporum

 Monographella fusariispora

Microdochium lycopodinum 
 comb. nov.

 Basionym. Monographella lycopodina

Mycelium
Coni-

diophores more or less mono- to biverticillate, metulae doliiform 
to clavate, aggregated in slimy masses in the aerial mycelium 
often reduced to conidiogenous cells born directly from the hy-

Conidiogenous cells holoblastic, with percurrent prolifera-

Conidia hyaline, fusiform or with one side straighter than 

Chlamydospores  Sclerotia 
textura angularis.

 Culture characteristics — 
mm after 1 

 wk with aerial mycelium profuse, 
olivaceous grey with some white to saffron patches, aerial 

Fig. 10   Microdochium lycopodinum 



sporulation in aggregated slimy masses, rosy buff to umber; 

 Specimens examined AUSTRIA,
on leaves of Lycopodium annotinum H. Voglmayr -

GERMANY, Konstanz, on Phragmites australis, 
W. Leibinger

THE NETHERLANDS,  
A. Kikstra

M. lycopodinum
isolates with M. phragmitis 
of M. lycopodinum

as colonies lacked aerial mycelium and sporodochia, conidio-
genous cells were scarce and small, and sclerotial bodies were 

-

cillate conidiophores and abundant conidiogenous cells and 
 Microdochium lycopodinum was originally described 

as sexual morph growing in leaves of Lycopodium annotium in 
-

less, original cultures were sterile and no asexual morph has 

-
cies as M. lycopodinum
morph of M. lycopodinum

Microdochium maydis 
 Crous, comb. nov.

 Basionym. Monographella maydis

Fig. 11   Microdochium neoqueenslandicum -
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Microdochium neoqueenslandicum  
sp. nov. 

 Etymology Microdochium queenslan-
dicum

Mycelium
 Sporodochia Conidiophores more or less  

Conidio-
genous cells polyblastic, with percurrent proliferations, ampul-

up to 4  Conidia 
lunate, allantoid, curved, with one side straighter than the other, 

Chlamydospores not  

 Culture characteristics — Colonies 
after 1 wk, centre flat, creamy, with concentric rings, peach to 
salmon, periphery with cottony aerial mycelium, white, margin 

-
dochia, alternate with a dense zone of white, cottony aerial 

 Specimens examined. NEW ZEALAND, Waihi, Waihi Golf Club, on Agrostis 
A. Ellis

THE NETHERLANDS Juncus effusus  
1995, E. Brouwer

 Notes — Microdochium neoqueenslandicum is represented 

basal to other Microdochium Microdochium 
neoqueenslandicum is distinct from M. queenslandicum by 

M. 
queenslandicum Microdochium queenslandicum is only known 

no living material of M. queenslandicum
M. neoqueenslandicum is represented 

by two strains isolated from grasses, Agrostis Juncus 
effuses
Netherlands, suggesting that this species has a wide distribu-

-
cally degenerated, since colonies lacked aerial mycelium and 
sporodochia, and conidiogenous cells were scarce and smaller 

Fig. 12   Microdochium phragmitis 



Microdochium opuntiae  
comb. nov.

 Basionym  Sphaerella opuntiae  

 = Gloeosporium lunatum 

Microdochium phragmitis 

Mycelium 
Conidiogenous cells terminal, sympodial, den-

ticulate, hyaline, smooth, cylindrical to clavate, sometimes na- 

Conidia dry, solitary, fusiform, na-

Chlamydospores

 Specimens examined GERMANY, Berlin, Brandenburg, on leaves of Phrag- 
mites communis H. Sydow

POLAND, Bialowiesza National Park, on 
Phragmites australis W. Gams

THE NETHER-
LANDS Phragmites australis, unknown date, P. Reinecke, 

pionnotal sporodochia, conidiogenous cells lageniform with 

Fig. 13   Microdochium phragmitis 
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Fig. 14   Microdochium seminicola 



Fig. 15   Microdochium trichocladiopsis

annellidic percurrent proliferations, conidia produced in slimy 

respectively, which would indicate they are the same phyloge-
Microdochium 

M. phragmites. 

Microdochium seminicola  Seifert, Clear & 
sp. nov

 Etymology seminicola

Mycelium
Sporodochia slimy, peach, minute to essentially pion-

Conidiophores more or less biverticillate, metulae dolii-
Conidiogenous cells solitary or in whorls, ampulliform to 

Conidia cylindrical to fusiform, straight 

taper ing at the apex, occasionally curved at the tip, base usu-
Chlamydospores Sexual morph. 

Perithecia

brown to brown, textura angularis-epidermoidea Paraphyses 
Asci  

-
Ascospores fusiform, oblong,  

-

 Culture characteristics — Colonies 
1 wk, centre with some puffs of white aerial mycelium, periphery 
scarce aerial mycelium, salmon to saffron with slimy, peach 

 Specimens examined  CANADA, Alberta, on barley, 1995, R. Clear
250164; Manitoba, on grain, 2001, R. Clear

26001; Manitoba, Brandon, on Triticum aestivum, 
R. Clear

Saskatchewan, on grain, 2001, R. Clear
Triticum aestivum, 10 

R. Clear R. 
Clear SWITZERLAND

B. Dorn
B. Dorn B. Dorn

250155; unknown date, B. Dorn

M. seminicola

Microdochium semi-
nicola was phylogenetically closely related to M. albescens

M. albescens, the causal agent of leaf-scald 
disease of rice, is different from M. seminicola Microdochium 
albescens  

M. seminicola 

Morphologically M. seminicola, which has been isolated from 
maize in Switzerland, also resembles M. maydis
conidia of M. maydis  

M. maydis was isolated 
from maize leaves whereas, although M. seminicola occurs on 
maize kernels, it is most often isolated from harvested grain, 
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for M. maydis
For decades, Canadian seed testing laboratories have been 
puzzled by the sporadic occurrence, sometimes at frequencies 

by some Fusarium
sterile on PDA, the medium used in most seed testing proce-

this sporulation disappears after one or two transfers, resulting 

Microdochium stevensonii  comb.  
nov. 

 Basionym Griphosphaerella stevensonii

Microdochium trichocladiopsis sp. nov.  

 Etymology Trichocladiopsis, referring to the chlamydospores of this taxon 
Trichocladium

Mycelium
Conidiogenous cells sparse, solitary, cylindrical to clavate, 

Conidia oblong, fusiform to obovoid, straight or curved, 
Chla-

mydospores abundant, terminal, obovoid, pyriform to clavate, 

cells often paler, constricted at the septa, sometimes with a pale 

 Culture characteristics — Colonies 
1 wk, flat, lacking aerial mycelium, rosy buff, black near to the 

with sparse to absent aerial mycelium, radially striate, dark grey 
olivaceous, periphery aerial mycelium floccose white, margin 
diffuse, saffron, reverse olivaceous grey with concentric rings 

 Specimen examined UNKNOWN COUNTRY, from rhizosphere of Triticum aesti- 
vum, unknown date, J.W.L. van Vuurde

-
lates of M. tainanensis -

M. tainanensis 
 

M. trichocladiopsis produces oblong to fusiform and larger coni- 
-

Micro-
dochium trichocladiopsis was isolated from the rhizo sphere of 
Triticum aestivum and has chlamydospores with up to 5 septa, 
while both isolates of M. tainanense were isolated from roots 
of Saccharum officinarum, and have aseptate chlamydospores 

Selenodriella cubensis sp. nov. — Myco-

 Etymology

Mycelium
Conidiophores erect, seti- 

form, branched at the apex, brown at the base, becoming hya- 

Fig. 16   Selenodriella cubensis



Fig. 17   Castanediella couratarii

Conidiogenous cells cylin- 
drical to lageniform, sympodial, denticulate, terminal, in whorls 
at the apex or solitary on the mycelial hyphae, hyaline to sub-

Conidia
Chla-

mydospores Sexual morph
 Culture characteristics —
in 1 

 Specimen examined CUBA R.F. Cas-
tañeda 

Idriella tropicalis, is better accommodated in Selenodriella, 
since it produces setiform conidiophores, and conidiogenous 
cells and branches are disposed in whorls along the main 
axis of setiform conidiophores as in species of Selenodriella

Idriella, which shows conidiophores reduced to 
Selenodriella 

cubensis clustered phylogenetically close to Selenodriella fer-
tilis Microdochiaceae Selenodriella fertilis, the 
type species of the genus, and S. cubensis, differs mainly in 

S. fertilis they 
are arising in groups in the middle part of the conidiophores 

S. cubensis the conidio-

Conidial morphology is slightly different in both species; in  
S. cubensis conidia are pointed at both ends, while in S. fertilis 

Sordariomycetes, Xylariales, incertae sedis

Castanediella couratarii comb.  
nov.

 Basionym Idriella couratarii couratorii

Mycelium -
Conidiophores mostly branched, pale 

Conidiogenous cells lageniform to cylindrical, solitary or 

Conidia  Chla-
mydospores

 

 Specimen examined BRAZIL J.L. Bezerra  

 Notes — Castanediella was recently introduced with C. aca- 
cia
character between Castanediella and Idriella is in their coni- 

Castanediella are 
commonly branched, while in Idriella conidiophores are mostly 

-

Idriellopsis gen. nov. — MycoBank 

 Etymology
Idriella

 Type species Idriellopsis uncinospora

Mycelium
Conidiophores differen-

tiated, unbranched inflated or globose at the apex, brown at 
Conidio-

genous cells polyblastic, terminal, integrated, with conspicuous 
Conidia falcate, curved, with one side straighter that 

 Chlamydospores Sexual 
morph 

Idriellopsis uncinospora
comb. nov.

 Basionym Idriella uncinospora
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Fig. 18   Idriellopsis uncinospora

Fig. 19   Neoidriella desertorum -



Mycelium
Conidiophores simple, pale brown at the 

 
Conidiogenous cells polyblastic, denticulate, cylin- 

 
Conidia subfalcate, curved, 

-
Chlamy-

dospores

 Specimen examined CUBA

R.F. Castañeda 

 Notes — Idriellopsis uncinospora is phylogenetically distant 
Idriella

similar with pale brown conidiophores, denticulate conidio-
 

phology is slightly different, since in I. uncinospora conidia are 

apices, whereas in Idriella
Idriellopsis uncinospora is 

-

Neoidriella gen. nov. — MycoBank 

 Etymology Idriella

 Type species  Neoidriella desertorum
Crous.

Mycelium
Conidiophores mostly sim-

Conidiogenous cells sympodial, denticulate, 
Conidia unicellular, hyaline, cylindrical to obovoid, 

Chlamydospores intercalary or terminal, pale 
Sexual morph

Neoidriella desertorum
 Crous, comb. nov.

 Basionym Idriella desertorum

Mycelium
Conidiophores simple or 

Conidiogenous cells cylindrical, wider at 
the base, sympodial, denticulate, terminal or lateral, straight or 

Co-
nidia

Chlamydospores 

Sexual morph

Fig. 20   Paraidriella jambosae
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 Specimen examined EGYPT,
J. Mouchacca

-
tered on a separate branch in Xylariales, separated from the 
type species of the genus Idriella N. de- 
sertorum are mostly reduced to conidiogenous cells as in 
Idriella, but the conidial shape in N. desertorum is obovoid to 
clavate tapering at the base, different from Idriella that has 

Paraidriella gen. nov. — MycoBank 

 Etymology Idriella

 Type species. Paraidriella jambosae  

Mycelium
Conidiophores pale brown, 

Conidiogenous cells 

Conidia
Chlamydospores Sexual morph

Paraidriella jambosae
comb. nov.

 Basionym Idriella jambosae

Mycelium
Conidiophores pale brown, 

Conidiogenous cells cylindrical to lageniform, in-
flated at the apex, sympodial, denticulate, terminal, straight or 

Conidia unicellular, hyaline, cylindri-

Chlamydospores 
Sexual morph

 Specimen examined CUBA

de San Simon, on fallen leaves of Syzygium jambos = Jambosa vulgaris
R.F. Castañeda

 Notes — Paraidriella jambosae is represented by the only 
available isolate of this species, and clustered on a separate 
branch in Xylariales
with Idriella lies in its conidia, which are cylindrical to oblong, 
tapered at the base and rounded at the apex in Paraidriella, 
differing from Idriella

DISCUSSION

Monographella for many years was considered the sexual morph  
of Microdochium

Microdochium Microdochium and Monograph-
ella

Microdochium has more 
species, is more commonly encountered, and the name is more 

Microdochium and Idriella are morphologically similar, as well as 

Idriella with Hymenoscyphus 
in Helotiales  Microdochium 
with Amphisphaeriaceae

Amphi- 
sphaeriaceae is a large heterogeneous family which possesses 
pestalotiopsis-like asexual morphs characterised by holoblastic 
conidiogenous cells that produce septate, brown or hyaline 

-
genetic tree, Microdochium and Idriella formed a separate clade 
in Xylariales
results of our phylogenetic analyses Microdochium, Idriella and 
Selenodriella correspond to a new family introduced here as 
Microdochiaceae
morphs that produce polyblastic, sympodial or annellidic coni-
diogenous cells with hyaline conidia without appendages and 

Species of Microdochium and Idriella are phytopathogenic and 
saprobic, differentiated morphologically mainly by the pigmen-
tation of their conidiogenous cells, which are hyaline in Micro-
dochium and pale brown in Idriella
to be another taxonomic important feature, while in Idriella the 
conidia are lunate with pointed ends, in Microdochium the coni-
dial shape is more variable from cylindrical, fusoid or oblong, to 
lunate, straight or curved, with truncate bases and apices mainly 

both genera, but not seen in all Microdochium
theless, morphological characters used to delimit species in 
Microdochium including conidiomatal structure, conidiogenous 

For example in M. phragmites, the type species of the genus 
represented by two strains with morphological differences; one 
of them shows denticulate conidiogenous cells and the other 

described from natural substrates in cultures were poorly de-

and asexual connections as in M. lycopodinum were based only 
-

as in the case of M. neoqueenslandicum and M. colombiense
Species boundaries drawn in the present study were based 
primarily in statistically well-supported branches in multi-locus 

analyses, we were able to delimit and propose six new species 
among the fungi formerly recognised in Microdochium, namely 
Microdochium citrinidiscum, M. colombiense, M. fisheri, M. neo- 
queenslandicum, M. seminicola and M. trichocladiopsis, which 
differed from other species in the genus Mono- 
graphella is treated as synonym of Microdochium, we further-
more propose six new combinations in Microdochium as M. al- 
bescens, M. consociatum, M. fusariisporum, M. maydis, M. opun- 
tiae and M. stevensonii.

Microdochium spe-

used in this study were chosen based on their previous use in 

placement, since it was not able to separate M. seminicola, 
M. albescens, M. majus and M. nivale

Microdochium with varying statistical support they proved to 
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informative of the three gene regions studied, which is in 
agreement with previous studies in other xylariaceous genera 

Micro- 
dochium -

-
ously published species of Microdochium and Idriella clustered 
outside the Microdochiaceae

Microdochium 
gracile, and is shown here to represent Paramicrodochium gra- 
cile Sordariomycetes  

Microdochium tripsaci, and shown here to represent Ephelis 
tripsaci Clavicipitaceae, Hypocreales

described as Microdochium fusarioides, and are shown here 
to represent Microdochiella fusarioides
Orbiliales

based on species formerly described as Idriella, but shown to 
be phylogenetically distinct genera introduced as Idriellopsis to 
accommodate Idriella uncinospora  Neoidriella 
to accommodate Idriella desertorum Para- 
idriella to accommodate Idriella jambosae  
more, one new species is proposed in Selenodriella for S. cu- 
bensis Idriella tropicalis
bination Castanediella couratarii to accommodate Idriella cou-
ratarii
For delineating those new idriella-like genera, besides phylo-
genetic differences, slight morphological differences were ob-

Idriella
pale brown, denticulate conidiogenous cells, with lunate, non- 

 
ing pattern of their conidiophores and conidial shape and septa-

Castanediella has branched conidiophores, conidiogenous 

Idriellopsis has conidiophores re-
duced to conidiogenous cells, falcate, curved and rounded at 

Neoidriella has conidiophores 
that are mostly reduced to a conidiogenous cells, with unicellu-
lar, cylindrical to oblong, tapered bases and rounded apices and 

Paraidriella has conidiophores that are mostly 
reduced to conidiogenous cells, with cylindrical to oblong,  
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