Systém a fylogeneze hub
(pro pokrocile)

Dil sedmy:
Basidiomycota: Agaricomycotina.



AGARICOMYCOTINA

(drive tfida Basidiomycetes; novéji zménéeno jmeno tfidy v souladu s doporuc¢enim
Mezinarodniho kodu botanické nomenklatury a taxon povySen na pododdéleni)

bazidiospory zpravidla jednobunécné, klii vzdy hyfou

sekundarni mycelium vznika vzdy somatogamii (hyfogamii)

sacharidy v bunécnée stené nejCastéji na bazi glukozy, vyskytuje se i xyloza;
u vétSiny zastupcu se tvofi pfezky a dolipory s perforovanym parentosomem
temer vzdy se tvori plodnice, obvykle se nevytvareji kvasinkovité utvary

vyjimeéné dochazi k tvorbé konidii (anamorfniho stadia), a to vzdy na
dikaryotickém myceliu, pripadné na plodnicich

Agaricomycetes (mushroom-farming fungi
i . .. . .‘.E Dacrymycetes
SyStem —dvé (reSp. trl) sku pINy: Tremellomycetes

tfida Tremellomycetes (~ Phragmobasidiomycetidae, Heterobasidiomycetes)
houby s rozdélenou bazidii (fragmobazidii) a/nebo tvorbou kvasinkovitych stadii
(zahrnuje Cast heterogenni skupiny Heterobasidiomycetes, jiz delSi dobu

V&4 vswv s

tfida Agaricomycetes (~ Homobasidiomycetes nebo Holobasidiomycetes)
houby s nerozdelenou bazidii (holobazidii), netvofi kvasinkovita stadia
(homogenni skupina, viceméné odpovidajici nékdejSi tfidé Homobasidiomycetes)

blize k druhé stoji tfida Dacrymycetes s holobazidiemi a dlouhymi sterigmaty



TREMELLOMYCETES
Podle pojeti kladouciho vétsi duraz na (ne)rozdéleni bazidie byly kladeny do této

Ceratobasidiales (nyni rozdéleny mezi Auric. a Cantharellales) a Dacrymycetales
(dnes Dacrymycetes); typ bazidie jiz aktualné neni ur€ujici charakteristikou.

Trida je charakterizovana ultrastrukturalnimi znaky (délici vieténko - "biglobular
spindle pole body") a molekularnimi daty. Jinak jde o dimorfické houby, nékteré
tvori plodnice, parentosomy vakovité nebo chybi, bazidie prehradkované nebo ne.

rad Tremellales

— plodnice (pokud se tvofri) rosolovité konzistence,
riznych tvarl, na povrchu hymenium s bazidiemi
— sekundarni mycelium s prezkami, dolipory

s parentosomy, na myceliu i tvorba konidii

— bazidie riznych typu, tremelloidni je chiasticka
fragmobasidie s dlouhymi sterigmaty, zatimco
Filobasidiella tvofi holobazidie a na nich retizky
bazidiospor (jedineCny znak tohoto rodu)

— bazidiospory kli¢i hyfou, konidiemi nebo sekundarnimi sporami

— vétSinou dfevni saprotrofové, druhotné parazité, i parazité hub;

prikladem je rod Tremella (rosolovka, viz foto) — tvrdé ,jadro” plodnice se ukazalo
byt parazitovanym pevnikem) riiznych tvaru




Cystofilobasidiales ( )

— zfejmeé bazalni skupina, uvazuje se i o jejim vyloucCeni z této tridy

— kvasinkovité teleomorfy, v septech maji dolipory bez parentosomu, holobazidie
se vyvijeji z teliospor (jedineCny znak mezi Tremellomycetes), netvofri plodnice
— nékteré druhy psychrofilni, znamy z arktickych biotopu

Filobasidiales

— zfejmé heterogenni skupina

— holobazidie s prisedlymi sporami (u rodu Filobasidium na vrcholu protahlé baz.)

— druhy rodu Syzygospora jsou parazity jinych hub (Ascom., Basidiom.) i liSejniku;
ekologie dalSich neni znama, ale byli izolovani z pudy a tél rostlin nebo zivocichu

Holtermanniales ( )

— znama teleomorfa u rodu Holtermannia: plodnice podobna krasnoruzku

s tremelloidnimi fragmobazidiemi (tento rod znam z JV Asie a Brazilie)

— rostou na stromatech drevnich vieckatych hub a maji tremelloidni haustoria,
jde tedy zfejmé o mykoparazity

— u dalSich zastupcl znama jen kvasinkovita stadia

Trichosporonales

— taxon zahrnujici anamorfni stadia hub, klasifikovanych v rodech Trichosporon
(vlaknité houby, tvorba arthrokonidii) a Cryptococcus (kvasinkovité houby), rada
druhu jsou i patogeni ¢lovéka

— zfejmé sem patfi teleomorfa Tetragoniomyces, u které dochazi k fuzi bazidii
(absolutni redukce haploidni faze, vyrista rovnou dikaryoticka hyfa)


http://ijs.sgmjournals.org/content/49/2/907.full.pdf+html
http://ijs.sgmjournals.org/content/61/3/680.abstract
http://ijs.sgmjournals.org/content/49/2/907.full.pdf+html

DACRYMYCETES [jediny fad Dacrymycetales]

— tvofi obvykle zluté nebo oranzové, slizovité, rosolovité az chrupavcité plodnice
— na septech sekundarniho mycelia tvorba prezek a doliport s neperforovanym
parentosomem

— holobazidie vidlicovité rozvétvené ve dvé prosterigmata, nesouci sterigmata
se sporami (horni snimek)

— bazidiospory kli&i hyfou nebo konidiemi )/(
— drevni saprotrofove, v nasich lesich bézné rody: {
Dacrymyces (kropilka, foto vpravo)
Calocera (krasnoruzek, foto vlevo)
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houby tvofici plodnice: viz pfednasku Systematicky prehled makroskopickych hub



TRIDA AGARICOMYCETES
podle vyvoje plodnic rozliSujeme 2 zakladni typy:
1) houby rouskaté (dfive podtfida Hymenomycetidae)

bazidiospory se tvofi na povrchu plodnice v povrchove vrstvé zvané hymenium
(vytrusorodé rousko), na specialni ¢asti povrchu plodnice - hymenoforu

v rousku i sterilni bunky: bazidioly, cystidy
bazidie hymenomycetoidniho typu, spory aktivné odmrstovany (balistospory)

plodnice gymnokarpni - od pocatku oteviené - nebo hemiangiokarpni - doCasné
uzaviené plachetkou (velum universale) ¢i zavojem (velum partiale)

2) brichatky (dfive podtfida Gasteromycetidae)
povrch plodnice uzavira vétSinou dvouvrstevna okrovka (peridie), samotny
vnitfek plodnice pak tvofi tefich (gleba)

bazidie se tvori volné v celém terichu nebo na hymeniu, které pokryva povrch jeho
vnitfnich prostor (komurek); jsou gastroidniho typu - bazidiospory pasivné
uvolnovany (odlamuji se ze sterigmat), roznaseny vetrem, vodou, zivocichy aj.
angiokarpni vyvoj plodnice - uzaviena az do dozrani spor

Systematicky je ovSem definitivné zavrzeno Clenéni na fylogenezi neodpovidajici
jednotky Hymenomycetidae a Gasteromycetidae; rouskaté houby a brichatky se
prolinaji i v ramci jednotlivych fadu, dnes uz i €eledi. Dochazi tim k Fradé zmén na
radoveé urovni, nektere fady zanikaji slouCenim s jinymi (viz dale).



plodnice (bazidiokarpy, bazidiomata)
(poznamka: plodnice v uzsim smyslu obsahuji pohlavni organy
— u stopkovytrusnych hub tedy podle tohoto pojeti nejsou praveé plodnice)

typy hymenoforu: hladky, bradavcity, ostnity, liStovity, lupenity, rourkovity aj.
zakladni typy plodnic rouskatych hub:

holothecium - rozlita, kyjovita, kerickovita, hymenium pokryva cely povrch
plodnice (klavarioidni, ramarioidni aj.)

pilothecium - plodnice jednoleta, s jednorazovym vyvojem, diferencovana na
klobouk a tfen (muze byt redukovany), hymenofor pokryva spodni ¢ast klobouku
(agarikoidni, kanthareloidni, pleurotoidni, cyfeloidni aj.)

krustothecium - plodnice s postupnym vyvojem (pfirastajici), jednoleta nebo
Castéji viceleta, muze a nemusi byt ¢lenéna na klobouk a tfen, hymenofor
pokryva vétsinou spodni ¢ast klobouku (hydneloidni, fomitoidni, stereoidni aj.)

zakladni typy plodnic brichatek:
plektothecium - plodnice s roztrousenymi bazidiemi v glebé

lysothecium, schizothecium - uvnitf plodnice jsou dutiny vystlané hymeniem
(vznikajici lyzi pletiva u lysothecii nebo jeho roztrhanim u schizothecii)

aulaiothecium - plodnice, do jejihoZz nitra vrustaji lamely, pokryté hymeniem

klathrothecium - gleba je rozdélena vétvenymi lamelami a v dobé zralosti
vynesena nahoru pridatnym nosi¢em - receptakulem (,tfen®)



The current classification of the Agaricomycetes is based on a combination of rRNA Agaricomycetidae

and combined protein/rRNA studies, which are too numerous to review here. Russulales

For a compilation of the phylogenetic studies that inform the current classification, Polyporales
see Hibbett et al. (2007). The informal names of Hibbett and Thorn (2001) have Thelephorales
now been replaced by formal taxonomic names, most of which were preexisting Glosophyllales
in the taxonomic literature. Thus, the current concept of Agaricales is equivalent Corticiales

to the “euagarics clade”, the Polyporales is equivalent to the “polyporoid clade”, Hymenochaetales

the Phallomycetidae is equivalent to the “gomphoid-phalloid clade”, and so on. Phallomyceticae

There have been several independent clades discovered in recent years that
were not included in Hibbett and Thorn’s (2001) overview. These include clades
composed mostly of resupinate forms (Corticiales, Trechisporales, and Atheliales),
as well as the “heterobasidiomycetous” Sebacinales, which includes coralloid,
resupinate, and encrusting forms (Hibbett and Binder 2001; Larsson 2002; Lim 2001; Langer 2002;
Weiss et al. 2004). With further study of the cryptic resupinate forms, it is entirely possible that additional
major groups of Agaricomycetes will be discovered.

In the tree at the top of this page, the deepest “backbone” nodes in the Agaricomycetes are drawn as

a large polytomy, reflecting lingering uncertainty about their resolution (this is a somewhat conservative
view, because the multi-locus studies suggest some resolution; see Matheny et al. [2007]). Resolving the
earliest divergences in the Agaricomycetes is of interest, because this could provide insight into the form
and ecology of the common ancestor of Agaricomycetes. Molecular data do not yet provide robust
resolution of this problem, but ultrastructure of parenthesomes may provide some clues. Most
Agaricomycetes have perforate parenthesomes, but the Cantharellales, Phallomycetidae,
Hymenochaetales, and Trechisporales include species with imperforate parenthesomes. The
Auriculariales and Dacrymycetes (see the page) also have imperforate parenthesomes,
which may therefore be the plesiomorphic condition in the Agaricomycetes. Consistent with this view, the
Cantharellales and Phallomycetidae clade have frequently been resolved as basal clades in the
Agaricomycetes, albeit with weak bootstrap support (Hibbett and Binder 2002; Binder and Hibbett 2002;
Matheny et al. 2007). Several authors have suggested that there is homoplasy in the evolution of
parenthesomes in Agaricomycetes (Larsson 2002; Hibbett and Thorn 2001). http://tolweb.org/Agaricomycetes

Trechisporales
Cantharellales
Sebacinales
Auriculariales


http://tolweb.org/Agaricomycotina/20531

rad Auriculariales

plodnice riznych typu, rosolovita nebo chrupavcita, vyjimeéné chybi (Sebacina)
na sekundarnim myceliu mohou a nemusi byt vytvoreny prezky a dolipory
fragmobazidie stichicka

bazidiospory kli¢i hyfou, konidiemi nebo sekundarnimi sporami, tvofi se
| kvasinkovité bunky

hlavné dfevni saprofyti

Hirneola auricula-judae (ucho JidaSovo, vpravo)
- na dreveé bezu i jinych listnacu

L WENEESSEET"  Cxidia (Sernorosol, vlevo) - dfevni saprofyti

podle poslednich vyzkumu sem patfi i Celed Exidiaceae, majici sice chiastické
fragmobazidie typu Tremella, ale fylogeneticky pfibuzna s Auriculariaceae



rad Sebacinales [jedina Celed Sebacinaceae]

— recentné odliSeny rad (dfive Auriculariales), nepocCetny v druhové bohatosti, lec€
prevelice vyznamny, neb jeho zastupci vstupuji v mykorhizni symbiozu s prehrsli
cévnatych rostlin (rtzné typy: ektomykorhiza, erikoidni i orchideova mykorhiza);
v soucasné dobé jsou jeho zastupci objevovani téz coby rostlinni endofyté

— nekteré i saprotrofni; tvofi rozplizlé povlaky (resupinatni plodnice) na substratu

rad Trechisporales [jedina Celed Hydnodontaceae]

— téz recentné odliSeny rad (dfive Thelephorales nebo Polyporales), zahrnujici
saprotrofni houby s resupinatnimi plodnicemi, u kterych se setkavame s tvorbou
urniformnich bazidii (ty jsou na bazi ztlustlé — pfedpoklada se, Ze jde o pozUstatek
vyvojové puvodniho rozdéleni na pro- a metabazidii, pfiéemz rozSifena baze je
zbytkem probazidie)

= N T W Vlevo:
' Sebacina
incrustans

Foto Ania,

Trechispora
mollusca

Foto Hans Bender,


http://grzybiarze.eu/gallery/users/8/49/04961-Sebacina_incrus.jpg
http://grzybiarze.eu/gallery/users/8/49/04961-Sebacina_incrus.jpg
http://grzybiarze.eu/gallery/users/8/49/04961-Sebacina_incrus.jpg
http://grzybiarze.eu/gallery/users/8/49/04961-Sebacina_incrus.jpg
http://grzybiarze.eu/gallery/users/8/49/04961-Sebacina_incrus.jpg
http://www.bender-coprinus.de/pilz_der_woche/2005/_trechispora_mollusca.html
http://www.bender-coprinus.de/pilz_der_woche/2005/_trechispora_mollusca.html
http://www.bender-coprinus.de/pilz_der_woche/2005/_trechispora_mollusca.html
http://www.bender-coprinus.de/pilz_der_woche/2005/_trechispora_mollusca.html
http://www.bender-coprinus.de/pilz_der_woche/2005/_trechispora_mollusca.html
http://www.bender-coprinus.de/pilz_der_woche/2005/_trechispora_mollusca.html
http://www.bender-coprinus.de/pilz_der_woche/2005/_trechispora_mollusca.html

rad Cantharellales

gymnokarpni holothecia nebo pilothecia s ruiznym typem hymenoforu (hladky,
lamelovity, ostnity aj.)

bud mykorhizni houby nebo drevni saprotrofové az fakultativni parazité

Clavulina (kuratecCko) - plodnice kefiCkovité =>
pozn.: v systému se rozutikaly skupiny kolem
kuratek: Celedi Clavariaceae a Typhulaceae

jsou nyni v Agaricales, Clavariadelphaceae
a Ramariaceae v Gomphales (phalloid clade)

Cantharellus (liSka, vlevo) - listovity hymenofor

: f ! A
L ‘ <N
htp:‘//popgen.ummaas.nl 8 az :
F5hmdsey/commanster/Mushro IMS/BaSidio/subaSidio. hifnl

Hydnum (liSak,
vpravo) - ostnity

h ym en OfO | gl hitp://www.nahuby.sk/obrazok_detail.php?obrazok. id=53632




Phallomycetidae [= phalloid clade]
rad Phallales

gasteroidni plodnice (tzv. klathrothecium), v mladi podzemni na rhizoidalnim
myceliu (,vajiCko s kofinkem®)

pridatna struktura - receptakulum (nosic€) - vynese dozravaijici tefich na povrch
zraly tefich tvofi zelena mazlava pachnouci hmota, lakajici hmyz (zoochorie)

TR b FEN T - =

padni saprotrofove: [ W N

Phallus (hadovka,
2 obr. vlevo)

Clathrus (mfizovka,
obr. vpravo)

rad Geastrales
jiny typ maji hvézdovky (Geastrum) —
gasteroidni plodnice kryta vicevrstevnou okrovkou,
exoperidie zahy praska, hvézdicovité se rozestupuje
a obnazuje terich kryty tenkou endoperidii;

ta se otevira za zralosti na vrcholu

saprotrofové na lesnich i nelesnich stanovistich

do Celedi Geastraceae patfi i Sphaerobolaceae (dfive v fadu Sclerodermatales)



rad Gomphales

Celedi z fadu Gomphales, tj. Gomphaceae (incl. Clavariadelphaceae, drive v fadu
Cantharellales, a Ramariaceae) jsou nyni soucasti ,phalloid clade” (faloidni klady)

jedna se o kuratkovité houby s klavarioidnimi (Clavariadelphus — kyj, obr. vlevo)
nebo ramarioidnimi (Ramaria — kuratka, obr. vpravo) holothecii

rad Hysterangiales

ektomykorhizni houby s podzemnimi plodnicemi

Hysterangium crassum

Foto Vladimir Kunca,

vice viz System. prehled makroskopickych hub


http://www.nahuby.sk/obrazok_detail.php?obrazok_id=405212&poradie=3&form_hash=8568849bcebffe417472efc71c3ab357/
http://www.nahuby.sk/obrazok_detail.php?obrazok_id=405212&poradie=3&form_hash=8568849bcebffe417472efc71c3ab357/
http://www.nahuby.sk/obrazok_detail.php?obrazok_id=405212&poradie=3&form_hash=8568849bcebffe417472efc71c3ab357/

rad Hymenochaetales

— krustothecia s porovitym (vzacnegji lamelovitym
nebo hladkym) hymenoforem

— drfevni houby, saprofyté i vazni parazité drevin
Phellinus (ohnovec), Inonotus (rezavec, vpravo)
— poznamka: do radu Hymenochaetales pribyla
Celed Schizoporaceae, zahrnujici rody oddélené
z Celedi Hyphodermateceae, nyni Meruliaceae
(drive Stereales, nyni Polyporales) T
zastupcem je rod Schizopora (pornovitka) => S R s, - subesido i
v pfibuzném rodu Kurtia byla objevena erikoidni o T
mykorhiza (zatim jedina mimo fad Sebacinales)

Contrary to most of the Homobasidiomycetes,

the hymenochaetoid clade, as well as the cantharelloid and
gomphoid-phalloid clades, include species with imperforate
parenthesomes (Hibbett and Thorn 2001, Binder and Hibbett
2002). As this character is also encountered in non-homo-
basidiomycetous Hymenomycetes (e. g. Auriculariales and
Dacrymycetales), one can argue that the presence of imperforate parenthesomes is the plesiomorphic
condition in the Homobasidiomycetes, and this point of view would be in accordance with the basal position
of the hymenochaetoid clade in homobasidiomycete phylogeny. Hibbett and Thorn (2001), however,
suggested that this character could be potentially homoplasic, because of the apparent co-occurrence of
imperforate and perforate parenthosomes in the polyporoid clade (Keller, 1997), which would be in
conformity with a non-basal position of this clade. Therefore, the position of the hymenochaetoid clade in
homomobasidiomycete phylogeny still is controversial (Binder and Hibbett, 2002). http://tolweb. org/Hymenochaetales




rad Corticiales [aktualné jedina Celed Corticiaceae]

— nyni uzce pojaty rfad hub s resupinatnimi plodnicemi; tradi¢né byly do Corticiales
v ruzné Sirokém pojeti fazeny nejriznéjsi resupinatni houby (,poblita dfeva“), dnes
rozptylené v asi deseti fradech (vyvojovych liniich)

— drevni saprotrofove, napf. Corticium, Vuilleminia (dfive samostatna Celed
Vuilleminiaceae), vyjimecné houby lichenizované nebo lichenikolni

rad Gloeophyllales [jedina Celed Gloeophyllaceae]

— nepocetny, ale ruznorody fad zahrnujici dimidiatni (bokem pfirostlé plodnice
typu chorosu) nebo resupinatni houby

— saprotrofové zejména na drevé jehli¢nand, typicky zpusobujici hnédou hnilobu,
napf. Gloeophyllum, Veluticeps

Vlevo:
Corticium roseum

Foto Standa Jirasek,

oto Dalibor Matysek,


http://www.biolib.cz/cz/image/id15515/
http://www.biolib.cz/cz/image/id15515/
http://www.biolib.cz/cz/image/id15515/
http://www.nahuby.sk/obrazok_detail.php?obrazok_id=10539
http://www.nahuby.sk/obrazok_detail.php?obrazok_id=10539

rad Thelephorales

pozemni kloboukaté houby s hladkym nebo ostnitym hymenoforem
saprotrofové nebo Castéji mykorhizni houby

Thelephora (plesnak vlevo) Sarcodon (losak, vpravo)

Ahttp: //cs.W|k|péaia arg/wikilSoubor: Thelephora terrestns P ) o

houby tvorici plodnice: viz pfednasku Systematicky prehled makroskopickych hub



rad Polyporales

"chorose" - vétSina druhu tvofi gymnokarpni krustothecia, obvykle bokem pfirostla
a Casto viceleta, s porovitym nebo lamelovitym hymenoforem

drevni houby, saprotrofové nebo fakultativni (i obligatni) parazité
systematické poznamky:

rad se vratil k "byvalé slave" (minén tim rozsah zahrnujici vétSinu "chorosu")
— v pojeti 8. vydani Dictionary of Fungi patfila Celed Polyporaceae do Poriales;
dnes je tomu naopak, Poria patfi do (uz zase Siroke) Celedi Polyporaceae

rody z radu Ganodermatales jsou nyni téz soucasti radu Polyporales

rody z drivejSi Celedi Lentinaceae (napr. podle Mosera /Die Rohrlinge und
Blatterpilze, 1983/ soucast Cel. Polyporaceae v uzce vymezeneém radu
POIyporaIeS) JSOU rOZdéleny Lentlnus http://cs.wikipedia.org/wiki/Soubor:Lentinus_lepideus.jpg

a pribuzné spadaji do Polyporaceae

(na snimku Neolentinus lepideus, recentné fazeny i do
Gloeophyllales, ale podle 10. vydani Dictionary of Fungi
uz zase v Polyporaceae),

Pleurotus a pribuzné do vlastni Celedi
Pleurotaceae v radu Agaricales




charakteristiCti zastupci:

Fomes a Fomitopsis (Cesky oboji troudnatec, na fotografii
vpravo nahore t. kopytovity)

Ganoderma (lesklokorka), Trametes (outkovka)

nékteré ,chorose”
jsou v miladi jedle,
napr. Laetiporus
(sirovec, vlevo)

druhy vilastniho
rodu Polyporus
(choro$, vpravo)
jsou houby s dobre
odliSenym treném
a kloboukem

a porovitym

|

BN ";uw:w:;nam'r'fhf“&.c'z ¥ Wikip 7 r ' £ by 3 s ipg hymenoforem



rad Russulales

nejCastéji hemiangiokarpni pilothecia (ale velum jen vyjimecné)

sférocysty - kulovité bunky v pletivu plodnic; duznina je napadné krehka, lamava
mykorhizni druhy

Lactarius (ryzec, vlevo) - plodnice po poraneni roni latex

Russula (holubinka, vpravo) - téz obsahuiji v pletivu plodnic miéCnice, ale ne latex

houby tvorici plodnice: viz prednasku Systematicky prfehled makroskopickych hub



do fadu Russulales jsou fazeny i houby s plodnici resupinatni (Stereum — pevnik,
vlevo), kefickovitou (Hericium — koralovec, vpravo) nebo kloboukatou s ostnitym
hymenoforem (Aur/scalplum IZ|ckovec uprostred)

PN

el 1% "F‘:’:/% http /www .sci.muni. cszotany/mycology/mykexkOG/henmum

097 _flagellum_2.jpg

soucasti fadu Russulales jsou nyni rody z fadu
Bondarzewiales, Hericiales a Lachnocladiales

alternativou je uzsi pojeti fadu Russulales s vycClenénim radu (nebo pfip. na
urovni podfadu) Hericiales (zahrnujiciho Bondarzewiaceae, Peniophoraceae,
Stereaceae apod.)

rody ze (svého Casu vystaveného) fadu Stereales jsou rozdéleny na dvé Casti:
Celedi Stereaceae a pribuzné jsou nyni téz soucasti radu Russulales, zbytek
(vétSina korticioidnich hub) pak fadu Polyporales



,crown group® v ramci tfidy Agaricomycetes predstavuji

— rod Jaapia
(2 druhy resupinatnich hub, izolované stojici taxon, téz na urovni radu Jaapiales)

— Agaricomycetidae
(sesterska skupina pfedchoziho taxonu, zahrnuje vétSinu znamych makromycetu)

rad Atheliales [jedina Celed Atheliaceae]

— houby resupinatniho charakteru; saprotrofové nebo parazité, skupina zahrnuje
| parazity liSejniku nebo kolonii zelenych fas - -

Byssocorticium
atrovirens §

Foto Pavol Keseflak,

Vpravo Sclerotium rolfsii, anamorfa od Athelia rolfsii — drobna sklerocia na vétvi Juniperus virginiana
Foto Edward L. Barnard,


http://www.nahuby.sk/atlas-hub/Byssocorticium-atrovirens/pakorovka-tmavozelena/povucinik-modrozeleny/ID1008
http://www.nahuby.sk/atlas-hub/Byssocorticium-atrovirens/pakorovka-tmavozelena/povucinik-modrozeleny/ID1008
http://www.nahuby.sk/atlas-hub/Byssocorticium-atrovirens/pakorovka-tmavozelena/povucinik-modrozeleny/ID1008
http://www.nahuby.sk/atlas-hub/Byssocorticium-atrovirens/pakorovka-tmavozelena/povucinik-modrozeleny/ID1008
http://www.nahuby.sk/atlas-hub/Byssocorticium-atrovirens/pakorovka-tmavozelena/povucinik-modrozeleny/ID1008
http://www.nahuby.sk/atlas-hub/Byssocorticium-atrovirens/pakorovka-tmavozelena/povucinik-modrozeleny/ID1008
http://www.nahuby.sk/atlas-hub/Byssocorticium-atrovirens/pakorovka-tmavozelena/povucinik-modrozeleny/ID1008
http://www.nahuby.sk/atlas-hub/Byssocorticium-atrovirens/pakorovka-tmavozelena/povucinik-modrozeleny/ID1008
http://www.nahuby.sk/atlas-hub/Byssocorticium-atrovirens/pakorovka-tmavozelena/povucinik-modrozeleny/ID1008
http://www.nahuby.sk/atlas-hub/Byssocorticium-atrovirens/pakorovka-tmavozelena/povucinik-modrozeleny/ID1008
http://www.nahuby.sk/atlas-hub/Byssocorticium-atrovirens/pakorovka-tmavozelena/povucinik-modrozeleny/ID1008
http://www.nahuby.sk/atlas-hub/Byssocorticium-atrovirens/pakorovka-tmavozelena/povucinik-modrozeleny/ID1008
http://www.nahuby.sk/atlas-hub/Byssocorticium-atrovirens/pakorovka-tmavozelena/povucinik-modrozeleny/ID1008
http://www.nahuby.sk/atlas-hub/Byssocorticium-atrovirens/pakorovka-tmavozelena/povucinik-modrozeleny/ID1008
http://www.nahuby.sk/atlas-hub/Byssocorticium-atrovirens/pakorovka-tmavozelena/povucinik-modrozeleny/ID1008
http://tolweb.org/Atheliales/20554

rad Boletales

hemiangiokarpni (vytvofen zavoj) nebo
gymnokarpni pilothecia, pfip. gasteroidni typy

hymenofor nejCastéji rourkaty, ridCeji lupenity
(pfip. i jiny), Ize snadno oddélit od duzniny
¢ klobouku a AT

Nel prevazne
ektomykorhlznl houby,

Serpuiacese mepe dv revni slalprofytl

Coniophoraceae (Vzacne paraZItI)

= Boletales incertae sedis

Hygrophoropsidaceas BOIetUS (h‘r’.lb, VleVO)

Tapinellaceae

Rhizopogonaceas masité plodnice, Casto
Gomphidiaceas Sllt,ka na t‘r'.eni
Truncocolumellaceas ]

Suilaceae Suillus (klouzek, vpravo)
Pisolithaceas slizky klobouk, mykoriza
Diplocystaceas

s jehliCnany, nékdy zavoj

Calostomataceas

Gyroporaceae Leccinum (kozak - vpravo §
Sclerodermataceas d0|e k‘femena’é) '

Boletinelaceas

Paxilaceae Xerocomus (suchonhfib),
Boletaceas Tylopilus (podhfib)




lupenity hymenofor:
Gomphidius (slizak,
vpravo) - lupenita
obdoba klouzku
Paxillus (Cechratka)
- mykorizni druhy |
Tapinella (Cechratka)
- dfevni saprofyti =>

soucasti fadu Boletales jsou rody z gastroidnich fadu Hymenogastrales, Melano-
gastrales (s vyjimkou Celedi Niaceae, spadajici

| pod Agaricales) a Sclerodermatales (v€éetné

Calostomataceae z dfiv. Tulostomatales)

e

ST Serpula
P gy G tL"‘{a Iacrymans
| (dfevomorka

- domaci)

. - resupinatni
| plodnice, dre-
= vni saprofyt
d Skudce dreva
v budovach

Scleroderma (pestfec) - myko-
rhizni brichatky s tuhou peridii



Féd Agaricales

vawv s v s

vétSiny zastupcu hemiangiokarpni pilothecia (u ruznych druhu ruzna tvorba zavoje
Ci plachetky) s lupenitym hymenoforem

systematické poznamky aneb co uz zase neplati :0):

v radu Agaricales je Celed Hygrophoraceae soucasti Tricholoma-
taceae /uz zase je samostatna/, Crepidotaceae soucasti Cortina-
riaceae (svého Casu byly tyto Celedi zakladem oddéleného fadu
Cortinariales) /dnes v Inocybaceae/, Amanitaceae soucasti Plute-
aceae [téz samostatna/ a Podaxaceae ("agarikoidni bfichatky", na
obr. vpravo Secotium) soucasti Agaricaceae /to nahodou zUstalo/

zde prezentované pojeti nekorespondovalo s nazory Kihnera
(Les Hymenomycétes Agaricoides, 1980), ktery odliSoval od N
Agaricales rady Tricholomatales (Tricholomataceae, Hygrophoraceae Aman/ta-
ceae) a Pluteales (Pluteaceae, Entolomataceae).

rody z radu Fistulinales (pstren, viz obr.) a bfichatko-
vitych Tulostomatales a Lycoperdales (s vyjimkou
Celedi Geastraceae, viz skupinu Phallomycetidae)
jsou nyni soucasti fadu Agaricales

do této skupiny je aktualne razen i fad Amylocorti-
eyl  Clales, nekdy oddélovany jako sestersky taxon




_: Cyphelaceae s. str.
hydropoid clade
1 arasminid E Lachnellaceas
| Schizophyllaceae
E Marasmiaceae
Omphalotaceas

Physalacriaceas

Pleurctaceas

Amanitaceas

I_E Pluteaceas
pluteoidy Limnoperdonaceas

Macrocystidiaceas
_E Pterulaceas
Typhulaceas

il p— O

p— oromphaling

p— Slenhanospora

p— O T

lh'ﬁ."-:-?.f;--:-."o.ff.l’

e Cfiebiella
— Gl lomyces

Hygrophoraceae s. |at.
_E Hyoochnicielium
Podoserpula

p— U\ thelia p. P

Plicaturopsis
p— | OMORONE

piicaturop sidoid p— oo EOMYCES 8. S

Amylocorticium
E Clavariaceae s. str.
Camarophyliopsis

TE Agaricales incertas sedis

Members of the earliest lineage of Agaricales, the plicaturopsidoid
clade, are not very well known. At present the clade includes

a diverse assemblage of taxa composed of resupinate, merulioid,
club-like, coralloid, and gilled forms that are saprotrophic or
pathogenic. No known EM lineages have yet been confirmed.
Larsson et al. (2004) and Binder et al. (2005) identified additional
resupinate, club-like, coralloid, and false truffle species at the base
of the Agaricales, but these have yet to be integrated in a single
cohesive analysis. Unpublished findings, together with results from
Matheny et al. (2006), suggest many of these poorly known
genera occupy early diverging lineages of Agaricales using

a Bayesian method of inference. The diversity of fruitbody
morphologies in the group, including species of Podoserpula,
Plicaturopsis, Camarophyllopsis, Athelia pro parte, and the
Clavariaceae, suggest these traits are highly plastic and unreliable
gross phylogenetic markers. Separate 5.8S/25S and 25S only
rRNA studies (Larsson et al. 2004; Dentinger & McLaughlin 2006),
however, embed the Clavariaceae within derived groups of
Agaricales with poor support using the maximum parsimony
method. Parsimony analyses of combined protein-coding and
ribosomal RNA data sets place the Clavariaceae at the base of the
hygrophoroid clade but with weak support, or in a poorly
supported grade with Plicaturopsis and allies before the split of the
remaining Agaricales. Thus, the phylogenetic position of the
Clavariaceae merits more attention.

The plicaturopsidoid clade appears to be the sister group to a crown group of Agaricales, which is
dominated by gilled forms. Some of these genera and families of the crown group remain poorly supported
by the parsimony bootstrap method despite a recent supermatrix phylogenetic analysis that included up to
six nuclear gene regions for 250 taxa (Matheny et al. 2006). Nonetheless, at least five additional inclusive
clades of mushrooms were recovered by Bayesian analyses. http://tolweb.org/Agaricales



Based on these latter results, the preponderance of EM formers
appears to have evolved within the agaricoid and tricholomatoid clades,
which are sister groups. Only two additional EM lineages are presently
identified in the remaining Agaricales, the Amanitaceae and
Hygrophorus s. str., but the nutritional mode of many other groups is
poorly known (e.g., Cantharocybe, Clavariaceae s. str.). The agaricoid
clade contains the dark-spored Agaricales, and all taxa appear to be
characterized by multinucleate spores with an open-pore hilum. This
group contains many truffle-like species that are EM formers and tend
to sporulate below the surface of the ground (hypogeous), as well as
the bird’s nest fungi (Nidulariaceae), which are saprotrophs. The
tricholomatoid clade includes lineages with white or pink spores and
species with diverse ecologies including mycoparasites.

Of ecological interest, no EM taxa are known in the taxonomically
diverse marasmioid clade, which is dominated by saprophtrophic
white-spored taxa. Reduction of fruit bodies from gilled forms to
cupulate forms (cyphelloid) appears to be a morphological tendency
in this large inclusive lineage, in which some genera (e.g., Marasmius)
are abundant in the tropics (Singer 1986). The hygrophoroid clade
(e.g., Pterulaceae and Hygrophoraceae s. lat.) comprises
predominantly white-spored taxa (rarely pink) that are also mainly
saprotrophic. However, a few pathogens (Typhula spp.) and lichenized
lineages (Dictyonema, Lichenomphalia) are placed in this clade,

_E Inocybaceas
Crepidotaceas

p— T\ Larieas

Panaeoleas
_E Strophariaceae s, str.
Hymenogasteraceae

—yTINORIEGE

— o tiNariaceas . str.
ﬁla-."!cm'f.f

Bolbitiaceas
Psathyrellaceas

Agaricaceas

p— [)ic|U GO S
Cystodermateae s. str.
Hydnangiaceae

Lyophyllaceas
—E Entolomataceas
Clitocybe p. p.

e Tricholomataceae s. str.

p— Citocybeae
tricholomato i fe— e ndrocoliybia

Neohygrophorys
p— Cctathelasma clade
p— |y cenaceas
e nfundibulicybe
— o ycociitocybe
Hemimycena
-E ‘Pleurotopsis’

p— v phellaceas s, str.

— |y clropoid clacle

along with the aforementioned EM lineage Hygrophorus. r
The pluteoid clade is composed of pinkish brown and white-spored

marasmioid == Lachnellaceas

R Schizophyllaceas

taxa of the families Pluteaceae, Macrocystidiaceae, and Limnoperdonaceae. Kuhner (1980) presents
morphological evidence that suggests a relationship between the Pluteaceae and Macrocystidiaceae,
which we accept here and which is also supported by combined rRNA analyses (Matheny et al. 2006).
Phylogenetic relationships between the pluteoid clade and families Amanitaceae and Pleurotaceae were
not strongly supported by Bayesian or parsimony multigene analyses and require further investigation,

hence, these families are shown in unresolved positions.

http://tolweb.org/Agaricales



Hygrophorus
' (Stavnatka)
mykorhizni

' houby, tlusté
ridke lupeny

Pleurotus
(hliva) =>
trsy na dreve,
postranni tren

Clitocybe (strmélka) - sbihavé lupeny, bily
vytrusny prach; saprofyti, hl. jedovaté (vlevo)
Ciravky - pfirostlé lupeny, bily vytrusny prach:
rod Tricholoma mykoriznl' rod Lepista saprofyté
(Lepista nuda g '&:;\ , -
- €. fialova) ;.‘_v_. Nty ‘ e M.

_ | _\‘,’,
Armillaria bl /* ; - -/ !
(vaclavka) - LN - - Mg
& vyznamni
& paraziti list.
& i jehl. drevin
&8 (V. smrkova)




Mycena (helmovka) - drobné
plodnice, bily v. p.; saprofyti na
opadu i drevé (dole uprostred)

Entoloma (zavojenka) - ruzovy
vytrusny prach, mykorhizni

| saprofyti, nékteré jedovaté =>
Inocybe (vlaknice) - vlaknity
klobouk, hnédy v. p., mykorizni | , 3
houby; fada druh(l jedovatych [ , % sigiSouborposybeGodeyiiay

Cortinarius (pavucinec) - rezavy vytrusny prach, pavucinovity zavoj, mykorhizni;
i smrtelné jedovaté druhy (dole vilevo)

(

www.ndturfoto.cz




Macrolepiota (bedla, vlevo) - Supiny na klobouku, bilé lupeny, zavoj; saprofyti
Agaricus (pecCarka, vpravo) - volné lupeny, hnédy vytrusny prach, zavoj; saprofyti

/
ot

Amanita
(muchomurka)

bily v. p., plachetka
| zavoj pritomny
mykorizni; rada
jedovatych druh

Amanita phalloides
(much. zelena) =>




brichatkovité typy v radu Agaricales:
Lycoperdon (pychavka), Bovista (prasivka),
Langermannia (vatovec) a jiné:

peridie se otvira az za zralosti na vrcholu
porem nebo se rozpada, nékdy spodni Cast
plodnice sterilni (,stopka” - tzv. subgleba)

pozemni, vzacnéji drevni saprofyte

Cyathus (CiSenka) a pfibuzné rody:

poharovita plodnice v mladi kryta tenkou blankou (epifragmou), v dospélosti
praska a obnazuje na dné pecicky (peridioly), obsahujici spory

za desté vymrsténi peridioly a jejl uchyceni na okolni vegetaci pomoci poutka
(funikulu) naspodu peridioly e -

saprofyti na opadu Ci dievé

vice viz v prednasce
Systematicky prehled
makroskopickych hub




nékteré priklady lichenizovanych
stopkovytrusnych hub:

Multiclavula mucida
(Cantharellales, Clavulinaceae)

Dictyonema glabratum
(dfive Polyporales? Atheliaceae?
dnes Agaricomycetidae incertae sedis)



