APPENDIX A

Generic Classfication Outline of Some Fungi and Fungal-like Protists (circa 2000)

This outline ligs many genera of fungi and fungd-like protiss, which are classfied into a
number of Phylum (Divison of Botanigs). This abreviated classification is patterned after
the broad scheme of Margulis and Schwartz (1) and was devised by PJS to reflect his perception
of the reationships of various organiams traditionaly studied by mycologigs and included in
many textbooks and manuads deding with mycology. The dassficaion ranks beow Phylum
reflect interpretations of Hawksworth et d. (2), Koch (3) and Hanlin and Ulloa (4). It should be
noted that different biologists have varying opinions on which organiams to incdlude among the
Kingdom Fungi and on what rank should be accorded the mgor groups. This classfication
outline digributes the fungi and fungd-like organiams dedt with in this manua among the
kingdoms, Protozoa, Chromista and Fungi. It should aso be noted that accordin%eéo
Hawksworth et a. (2) many more orders and families and over 2500 genera have been described,
which means that only a subset of more common generais presented here.

Kingdom: Protozoa (thislist includes only the fungd-like protozoa)
Phylum:  Acrasomycota (acrasd cdlular dime molds)
Class. Acrasomycetes
Order: Acrasdes (only order)
Acrasia
Phylum:  Dictyostdiomycota (cellular dime molds)
Class. Dictyostdiomycetes
Order: Dictyogtelides (only order)
Dictyostelium
Phylum:  Myxomycota (plasmodid dime molds)
Classs Myxomycetes (7 orders)
Order: Physardes
Physarum
Order: Stemonitaes
Semonitis
Class.  Protosteiomycetes
Order:  Protomycetaes (only order)
Protostelium
Phylum:  Plasmodiophoromycota (parasitic plasmodia dime molds)
Class.  Plasmodiophoromycetes
Order: Plasmodiophoraes (only order)
Family: Plasmodiophoracese
Plasmodiophora
Joongospora
Woronia
Sorodiscus
Sorospheara

Kingdom: Chromigta (collection of eukaryotic heterokont microorganisms, which includes two
funga-like groups that are not currently considered to be part of the Kingdom Fungi)
Phylum:  Hyphochytridiomycota (hyphochytrids)
Class.  Hyphochytridiomycetes (only order)
Order: Hyphochytridides (2 families)
Family: Hyphochytridiaceae
Hyphochytrium
Family: Rhizidiomycetaceae
Rhiz diomyces
Phylum:  Oomycota (egg- bearing aguatic phycomycetes)
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Kingdom:

Classs  Oomycetes (9 orders)

Order:  Saprolegnides (water molds)
Family: Ssaprolegniacese
Achyla
Aphanomyces
Dictyuchus
Leptolegnia
Saprolegnia
Thraustotheca

Order: Leptomitales
Family: Leptomitacese
Apodachlya
Agualinderella
Leptomitus
Sapromyces

Order: Lagenidides
Family: Lagenidiacese
Lagenidium

Order: Olpidiopsdaes
Olpidiopsdacese

Olpidiopss

Order:  Peronogporaes (damping-off fungi, white rusts, downy mildews)
Family: Pythiaceae
Pythyum
Phlytophthora
Family:  Peronosporaceae
Bremia
Peronospora
Plasmopara
Albugo

Fungi [collection of eukaryotic microorganisms, which includes four or five Phylums
that ae modly amediogote (lack undulopodia (flagella) except for the
Chytridiomycota) and usudly form spores during their life cycle]

Subkingdom:  Madigomycotera  (flagdlate sporangid fungi  flagelate lower fungi, flagdlate

phycomycetes; aguatic phycomycetes

Phylum:  Chytridiomycota (chytrids, the posteriorly unflagellate fungi)
Class.  Chytridiomycetes (5 orders)

Order: Chytridides (18 families)
Family: Chytridiacese
Allochytridium
Chytridium
Chytridiomyces
Novytvakowg(yiella
Rhizophydium
Family:  Synchytriacese
Synchytrium

Order: Spizdlomycetdes
Family: Spizellomycetacese
Rhizophlyctis
Sizellomyces
Family: Olpidiacese
Olpidium
Rozdlla



Order: Blastocladiales (blastoclads)
Family: Blastocladiacese
Allomyces
Blastocladia
Blastocladiella
Catenaria
Coelomomyces
Order:  Monoblepharidales (monoblephs)
Family: Monoblepharidacese
Monoblepharella
Monoblepharis
Order:  Neocallimadigdes
Family: Neocalimastigacese
Neocallimastix
Subkingdom:  Ameadgtigomycotera  (nonflagellate sporangid  fungi, nonflagelate lower  fungi,
nonflagellate phycomycetes, nonaguatic phycomycetes)
Phylum:  Zygomycota (nonaguatic phycomycetes)
Class. Zygomycetes (7 orders and 30 families)
Order: Mucordes (mucors, bread molds; 13 families)
Family: Mucoraceae
Actinomucor
Mucor
Phycomyces
Rhizopus
Zygorhynchus
Family: Pilobolaceae
Pilobolus
Family: Thamnidiaceae
Chaetostylum
Thamnidium
Family: Choanephoracese
Blakeslea
Choanephora
Family: Cunninghamellacece
Cunninghamella
Family: Syncephalastracese
Syncephalastrum
Family: Kickxellacese
Coemansia
Linderina
Order: Endogondes (1 family)
Family: Endogonacese (endomycorrhizal fungi)
Endogone
Order: Glomdes (3 families)
Family: Gigasporacease
Gigaspora
Family: Glomacese
Glomus
Order: Entomophthordes (6 families)
Family: Entomophthoracese
Basidiobolus
Entomophthora (=Empusa)
Order:  Zoopagdes (5 families)
Family: Zoopagaceae
Sylopage



Class: Trichomycetes (4 orders and 7 families)
Order: Eccrindes
Family: Eccrinacese
Enterobzyus
Order: Hapdldes
Family:  Genistellaceze
Smittium
Subkingdom:  Eumycotera (higher fungi, septomycetes)
Phylum:  Ascomycota (sac fungi)
Subphylum: Hemiascomycotina (nonascocarpic ascomycetes)
Class: Hemiascomycetes
Order:  Saccharomycetales (ascomycetous yeasts, mostly) (8 orders)
Family: Dipodascacese
Dipodascopsis
Dipodascus
Family: Saccharomycetacese
Saccharomyces (budding yeasts)
Saccharomycodes (gpiculate yeasts)
Yarrowia
Family: Cephaloascaceae
Ascocybe
Family: Lipomycetacese
Lipomyces
Class: Archiascomycetes
Order: Taphrindes
Family: Taphrinacese
Taphrina
Order:  Pneumocydtidides
Family: Pneumocy<tideaceae
Pneumocystis
Order:  Schizosaccharomycetaes
Family:  Schizosaccharomycetaceae
Schizosaccharomyces (fisson yeasts)
Order: Protomycetales
Family: Protomycetaceae
Protomyces
Subphylum:  Euascomycotina (ascocarpic ascomycetes)
Class: Plectomycetes (cleistothecial ascomycetes)
Order: Eurotides (4 families)
Family:  Trichocomacese
Emericella
Eupenicillium
Eurotium, teleomorphs of Aspergillus
Talaromyces, teleomorphs of Penicillium
Family: Monoascaceae
Allescheria
Order:  Onygendes
Family:  Onygenacese
Ajellomyces, teleonorph of Blastomyces
Arthroder ma, tedleomorphs of Trichophyton, Microsporon
Emmonsiella, teleomorph of Histoplasma
Order:  Ophiostomatales
Family:  Ophiostomataceae
Ceratocystis
Class: Pyrenomycetes (perithecia ascomycetes)
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Order:  Erysphaes (powdery mildews)
Family: Erysiphacese
Erysiphe
Microsphaera
Phyllactinia
Sohaerotheca
Uncinula

Order: Chaetomiaes
Family: Chaetomiacese
Chaetomium

Order: Sordariaes
Family: Sordariaceae
Neurospora (pink bread mold)
Sordaria

Family: Melansporaceae
Melanospora
Thielavia

Order:  Phyllachordes
Family: Phyllactoraceae
Glomerella
Phyllachora

Order:  Xylarides
Family: Xylariaceae
Daldinia
Hypoxylon
Xylaria

Order: Digporthaes
Family: Diaporthaceae
Cryphonectria
Diaporthe
Endothia
Gnomonia
Stegophora

Order: Clavicipitaes
Family: Clavicipitacese
Claviceps
Cordyceps

Class: Discomycetes (apothecial ascomycetes)

Order:  Ostropales (epigean, inopercul ate discomycetes)
Family: Stictidaceae
Vibrissea

Order: Heotiaes (epigean, inoperculate discomycetes)
Family: Sclerotiniacese
Molilinia
lerotinia
Sromatinia

Family: Dermateaceae
Pseudopeziza

Family: Geoglossaceae
Geoglossum
Spathularia

Family: Leoctiaceae
Calycella
Helotium
Leotia



Order: Pezizaes (epigean, operculate discomycetes)
Family. Sarcoscyphaeceae
Sarcoscypha

Family: Sarcosomataceae
Sarcosome (=Bulgaria)
Urnula

Family:  Ascobolacese
Ascobolus

Family: Pezizacese
Geopyxis
Patella
Peziza
Psilopezia

Family: Pyronematacese
Aleuria
Otidea
Pyronema

Family: Helvdlacese
Helvella (saddle fungi)
Gyromitra (fdse morels)
Family: Morchellacese
Morchella (morels)

Order: Tuberdes (hypogean discomycetes)
Family: Tuberacese
Tuber (truffles)

Family: Elaphomycetaceae
Elaphomyces

Order: Phecidides
Family: Rhytismatacese
Hypoderma
Rhytisma

Order: Cdicides

Family: Cypheliacese
Cyphelium

Order: Lecanoraes
Family: Cladoniacese
Cladonia

Family:  Graphidacese
Graphis

Family: Lecanoracese
Lecanora

Family: Parmeliaceae
Hypogyamia
Parmelia

Family: Petigeracese
Peltigera

Family: Physciacese
Physcia

Family: Stictacese
Pseudocyphellaria
Family:  Umbilicariacese
Umbilcaria

Family: Usneaceae
Alectoria
Usnea



Class: Laboulbeniomycetes
Order: Laboulbenides
Family: Laboulbeniacese
Laboulbenia
Class: Loculoascomycetes (ascosiromatic fungi)
Order: Myriangides
Family: Myriangiacese
Myriangium (stem scab)
Elsnoe
Order: Dothideales
Family: Dothideacese
Mycosphaerella (leaf spot)
Her potrichullaceae Guignarida
Capronia (many “black yeasts’)
Family: Pseudosphaeriaceae
Leptosphaerulina
Family: Capnodiaceae
Dibotryon (Plowrightia) (stem scab)
Scorias (black sponge)
Order: Pleosporaes
Family: Pleosporaceae
Leptosphaeria
Pleospora
Family:  Sporormiaceae
Soorormiella
Family: Venturiaceae
Venturia
Order: Hyderides
Family: Hyderiacese
Hysterium
Hysterographium
um:  Basdiomycota (club fungi
PhylSubphyl um: I(3|rgyerobaéi di omync%’zi na (“lower” basdiomycetes)
Class: Uredinomycetes (the rusts)
Order: Uredindes
Family:  Pucciniacese
Gymnosporangium
Puccinia
Uromyces
Family: Melampsoracese
Cronartium
Family:  Coleosporiaceae
Coleosporium
Class. Ustomycetes (the smuits)
Order: Udilagindes
Family:  Ustilaginacese
Ustilago
Family: Tilletiacese
Order: Exobaddides (3 families)
Family: Exobasidiacese
Exobasidium
Aessosporon (= Sporobolomyces)
Tilletia
Subphylum: Holobasi diomycotina (Homobasidiomycotina, higher basidiomycetes)
Class. Phragmobasidiomycetes (septate basidia fungi)
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Order: Septobasidiaes
Family: Septobasidiaceae
Septobasidium
Uredinella
Order: Auricularides
Family:  Auriculariacese
Auricularia
Class: Holobas diomycetes (Basidiomycetes) (the holobasidid fungi; 32 orders)
Order: Tremdldes (jely fungi with cruciatey- septate holobasidia)
Family:  Tremellacese
Exidia
Tremella
Tremellodendron
Tremelladon
Order: Dacrymycetdes (jely fungi with tuning-fork-type holobasidia)
Family: Dacrymycetacease
Calocera
Dacrymyces
Guepinia
Order:  Schizophyllarides (split gill agarics)
Family:  Schizophyllacese
Schizophyllum
Order: Thelephordes (leather fungi)
Family: Thelephoracese
Corticium
Peniophora
Soarassis
Sereum
Thelephora
Order: Canthareldes
Family: Canththarellacese
Cantharéllus
Craterellus
Family: Clavariacese (cord fungi)
Clavaria
Clavariadelphus
Clavicorona
Ramaria
Family: Hydnacese (tooth fungi)
Dentinum
Echinodontium
Hericium
Hydnum
Order: Poraes (woody pore fungi)
Family:  Polyporacese
Coriolus
Daedalea
Fomes
Ganoderma
Heterobasidion
Irpex
Lenzites
Merulius
Polyporus
Poria



Pycnoporus

Order: Boletdes (fleshy pore fungi)
Family: Boletaceae
Boletus
Sillus
Strobilomyces
Family: Rhizopogonacese (false truffles)
Rhizopogon

Order: Russuldes(gill fungi)
Family:  Russulacese
Lactarius
Russula

Order: Agaricdes (gill fungi)
Family: Hygrophoracese
Hygrophorus
Family: Agaricaceae
Agaricus
Chlorophyllum
Lepiota
Family: Amanitacese
Amanita (deeth angd genus)
Family: Coprinaceae
Coprinus
Family: Strophariaceae
Psilocybe
Family:  Tricholomatacese
Armillaria
Armillariella
Clitocybe
Marasmius
Panus
Pleurotus

Order: Lycoperddes (the puff bals)
Family: Lycoperdaceae
Calvatia (giant puffbal)
Lycoperdon (puffball
Family: Geastraceee (the earthstars)
Geastrum

Order: Sclerodermatales
Family: Sclerodermataciae
Scleroderma (devil's snuffbox)
Pisolithus

Order: Tulostomataes
Family: Calostomatacese
Calostoma (pretty lips)

Order: Pndldes (sinkhorns)
Family: Clathracese
Clathrus
Family: Phalacese
Mutinus (dog penis)

Phallus

Order: Nidularides (bird nest fungi)
Family:  Nidularilacese
Crucibulum
Cyathus



Phylum:  Fungi Impefecti (impefect fungi, Deuteromycota).  This Phylum is beng
eiminated from fungad taxonomy because molecular phylogenetic andyss now
dlows the classfication of the following taxa into one or the other of the sexud
taxa of fungi composed of the Chytridiomycota, Zygomycota, Ascomycota and
Basidiomycota and as listed above.

Form-class. Blastomycetes (imperfect yeasts)
Form-order: Sporobolomycetaes
Form-family: Sporobolomycetacese
Bullera
Sporobolomyces
Itersonilia
Form-order: Cryptococcaes
Form-family: Cryptococcacese
Candida
Cryptococcus
Rhodotorula
Torulopsis
Form-class: Hyphomycetes
Form-order: Monilides (conidid and synnematous imperfects)
Form-family: Moniliacese
Arthraobotrys
Aspergillus
Epidermophyton
Geotrichum
Gliocladium
Histoplasma
Microsporum
Monilia
Oedocephalum
Oidium
Penicillium
Trichoderma
Trichophyton
Trichoteclum
Verticillium
Form-family: Dematiacese (the black fungi and the black spored fungi)
Alternaria
Bipolaris
Cercospora
Chalara
Cladosporium
Curvularia
Exophiala
Helicosporium
Helminthosporium
Orbimyces
Philalophora
Pithomyces
Soilocaea
Thielaviopsis
Wangiella
Form-family: Stilbellaceee (the synnematous imperfects)
Dendrostilbella
Graphium
Pesotum
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Silbella
Form-family: Tuberculariacese
Epicoccum
Fusarium
Myrothecium
Sphacdlia
Starkeyomyces
Tubercularia
Form-class. Coleomycetes
Form-order: Sphaeropsidaes (the pycnidia imperfects)
Form-family: Sphaeropsidacese
Cytospora
Phoma
Phomopsis
Septoria
Form-family: Zythiacese
Endothiella
Form-order: Mdanconiaes (the acervid imperfects)
Form-family: Mdanconiacese
Colletotrichum
Pestalotia
Form-class Mycdiadeilia(the nonconidid imperfects)
Form-order: Agonomycetaes
Form-family: Agonomycetacese
Papulaspora
Rhal}:)zo%ia
Sclerotium
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