Diverzita, system a fylogeneze hub

a ,houbovych organizmu”

http://www.phylogeny.fr/



http://www.ceskatelevize.cz/porady/101934
35721-houby-houby-
houby/208542154200001/



http://www.ceskatelevize.cz/porady/10193435721-houby-houby-houby/208542154200001/�
http://www.ceskatelevize.cz/porady/10193435721-houby-houby-houby/208542154200001/�
http://www.ceskatelevize.cz/porady/10193435721-houby-houby-houby/208542154200001/�
http://www.ceskatelevize.cz/porady/10193435721-houby-houby-houby/208542154200001/�
http://www.ceskatelevize.cz/porady/10193435721-houby-houby-houby/208542154200001/�
http://www.ceskatelevize.cz/porady/10193435721-houby-houby-houby/208542154200001/�
http://www.ceskatelevize.cz/porady/10193435721-houby-houby-houby/208542154200001/�
http://www.ceskatelevize.cz/porady/10193435721-houby-houby-houby/208542154200001/�

Kolik je druhu hub?

- znamo asi 98 — 100 tis. druhu hub (98,128 dle Dictionary of Fungi 2008)
- bez synonym cca 60 — 90 tis. druhu

- odhad 1,5 - 5 mil. druht

Table 2. Published estimat

appeared since 199

& of the extent of fungal diversity bo have

Estimated species (millions

on tropical plants alone

5 (insect fungi awaiting discovery anly

1.3 (endophybes alone
1.5

i L !

LAy {planl pathogens alone

N g ]

LI LA VO Il\. ascomycetes alone

a4

Ehgure viewed ag very conservabive

t (Hgure markedly

mderestimabes fungal diversiby

Hawksworth (2001)

Table 1 — Popular estimations of species diversity in the

Fungi. Reproduced from Hawksworth (2001), including
some additional estimates [*].

Publication

Estimated species number

Pascoe (1990)
Hawksworth (1991)
Hammond (1992)
Rossman (1994)
Hammond (1992)
Cannon (1997)

Frohlich and Hyde (1999)
Hawksworth (2001)

May (2000)

O'brien et al. (2005)
Schmit and Mueller (2007)
Mora et al. (2011)

2,700,000

1,620,000

1,000,000

1,000,000

1,500,000

9,900,000

1,500,000

2,270,000

500, 000"
3,500,000—5,100,000"
712,000"

611,000 (+/— SE = 297,000)"

Bass & Richards (2011)
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Fylogenetika

- phyle/phylon, @uA/eUAov (kmen, rasa) a genetikos yeveTikdg (vztahujici
se k narozeni)

= evolucni pfibuznosti mezi rznymi skupinami organizmu (skute¢né pfibuzné?)

- fenotypické znaky a molekularni data
- vyvojoVve linie, fylogenetické stromy (a jiné formy)

Mooyl

= {j. ,co z Ceho"

druhy

- monofyletické
- parafyletické &
- polyfyletické

http://en.wikipedia.org/wiki/Monophyletic



Taxonomie

- Ta¢Ig, taxis (fad, nebo usporadani) and vopocg, nomos (pravo nebo véda)
= organizace a tridéni do hierarchického systému
- jednotky = taxony

= tj. ,Skatulkovani*



Nomenklatura

- systém pravidel, postupu a termint nutnych k pojmenovavani
taxonu

= j. ,pravnicina“

- houby dfive pod botanicky kéd (ICBN)
TR I GO (upravovan Nomenklatorickou sekci na Mezinarodnim bot.
BOTANICAL NOMENCLATURE kongresu, cca kazdych 5 let)

IVIENNA CODE)

L

- od Cervence 2011 (IBC, Melbourne), International Code of
Nomenclature for algae, fungi, and plants

- dalSi kody pro dalSi organizmy (zoologicky, prokaryotni, viry) a
souhrnny Phylocode




Nomenklatura

- kody jsou nezavisle
= muze byt totozné jméno

Thysanophora penicillioides Thysanophora plagioptycha
(Pezizomycotina) (Mollusca)

B L P

-:'.!. iy




Nomenklatura a taxonomie

- zakladni jednotkou je druh
(x co je druh? druh morfologicky vs. biologicky vs. fylogeneticky, ...)

Taxonomicka kategorie Koncovka Priklad
Oddéleni - mycota Basidiomycota
Pododdéleni - mycotina Agaricomycotina
Trida - mycetes Agaricomycetes
Podtrida - mycetidae Agaricomycetidae
Rad - ales Boletales
Celed’ - aceae Boletaceae
Rod Leccinum
Druh Leccinum scabrum

,Buh stvoril druhy, ostatni kategorie jsou vytvorené ¢lovékem.*



Nomenklatura a taxonomie

Gymnopus androsaceus (L.) J.L. Mata & R.H. Petersen

rod druhové epiteton autorskeé zkratky

- _/
Y

druh

Species Fungorum

Syrnanymy Scelole

Cuprrent Marmes
Gymnopus androsacens (L) 1L Mata & RH. Petersen, in Mata, Hughes & Petersen, Mycosowence 45(3): 220 [2004]

STy TN

Agaricus androsacess L., Sp, pll 20 1175 (17573]

Agaricus pinct Datsch, Eench. fung (Hollz): F3, tab. 3:9 [1783)

Androsacens androsacess [L.) Rea, Bl basaliovmye, (Cambadge): 531 (1922
Chamaeceras atsdrodsacens (L] Muntee, Revd ger (Lesprig) AE2): 478 [ 1E8948)
Marasmius androsaceus [L.) Fr., Epior. syt ool (Upsalae)! 285 (1838) [1836-1838]
Merulivs androsacess (L.} With., &7, Bnc. A, £dn 3 (London) 4; 148 [17%6)

Selplpes androsoceus (L) Anloadn, Ceskd Mypkol, 41{2): 86 {1287

Bynamyrvy Contribetor]s)
Kew Mycology |2011); Bassdomycots Chckis

Chek an a4 enbry 1o see [ndew Fungorom dats. Pleass contact Paid Kk § vou have sny Bdibond of &ingrs Do fepar

LBek 10 plevigis g

http://www.indexfungorum.org/Names/Names.asp



D (@ ot a4 -
Nomenklatura a taxonomie ﬁ

yws - ~ - Pentaster cepaeophilus gen. et sp. nov. described from
- hOlOtyp v herbari (Susena pOIOZka, surface of empty shells of Cepaea hortensis

lyofilizovana kultura, preparat, obrazek)
- protolog

Ondfej Koukel ™ and Dagmar Rihova®

' Department ol Bolany, Charkes Uneaerssily m Foapee, Benabska 2GS 178 07 Frague
Czech Republic

Ferraver cepacaphifies koukol, sp. noy, Fi
I 5 ~ " e
LT * Department of foologqy, Chares University in Prague, Yinidna T, G- 1028 44 Praque,
5 Tt L Czech Republic
L] Nypeiae I el i Al ik i 1 . i
[ [ the sabsiiate. Uofidiogeiogs ¢ekls determmake, inoanollast teniiiimial | Wilh & hgures
sl i nilia 1 el Ieg 1 Il
| the | I i4s ikl
il 1 i in ih Th hin
el ] I il i 1 (] ] fralEl
inH i ] [ Ll LGiE
[ ke & 1 ki I I 59
L ool ST 1 1
e
| - 0 | aliuial
Lis iih i
1 PRk Li I
[

- pozn.: taxonom nikdy nepojmenovava novy
druh po sobé, protoze za jménem druhu
zUstava jeho jméno

—

Pentaster cepaeophilus Koukol gen et sp. nov.
Nova Hedwigia, 96: 496, 2013




Trocha historie

Carl von Linné (1707 - 1778)

- rostliny
- zivo€ichové
- mineraly

http://en.wikipedia.org/wiki/Linnaeus



_ _ SYSTEMA
Trocha historie MYCOLOGICUM;

EINTERS

Elias Magnus Fries (1794 - 1878) FUNGORUM

) , ; ORDINES, GENERA sr SPECIES;
- ,otec” moderni mykologie = iy MR
- vyznam mikroskopickych znaku Guas

A NORAMAM MNEITRODT WATOEALLDD
DETERMINAVIY; lEfP@sclT J.Fld'.,'!
DRECRTFEIT
ELIAS FRIES,

i, Daved, Allgmiras,

il Coisr, Levsald, Carsl, Nai. Cordidwran,

A S Wan, Curder. Fipr, p Dinam, Bapialon, 3
Fhyeiagr, Laad, Mmmbram

——

VYorovuesm L

Lessa SEescoEis

Ex O Ersiiseiavs

http://www.mushroomthejournal.com/greatlakesdata/Authors/Fries10.html http://www.mycotaxon.com/about/editors.html
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Trocha historie

- systém dynamicky

Linnaeus Haeckel Chatton Copeland Whittaker Woese etal. Woese et al. Cavalier-Smith
173571 1866!"°  19250"7120] 1938[211[22] 1969/ 197701231 1990[#] 2004
2 kingdoms 3 kingdoms 2 empires 4 kingdoms 5 kingdoms 6 kingdoms 3 domains 6 kingdoms

Eubacteria Bacteria _
Prokaryota Monera Monera : Bacteria
_ Archaebacteria Archaea
(not treated) Protista

. . Protozoa
_ Protista Protista _
Protoctista Chromista
B Eukaryota Fungi Fungi Eukarya Fungi
Vegetabilia Plantae
Plantae Plantae Plantae Plantae
Animalia Animalia Animalia Animalia Animalia Animalia

http://en.wikipedia.org/wiki/Five-kingdom

- ktery systém nejvhodnéjsi pro vyuku?



Chromalveolata

Plantae

Glaucophytes Alvenintes Stramenopiles

Red algas Haplophytes
+ Planis - .

gLl ol e

Amoebozoa
'L == H [ THEEE I'.,i-.'
Mycetozoan slime moulds

Pelobionts, eqnae.a, |
Entamoebae : mnada,
Animals Tﬂ""ﬂ" Excavata
. Choano- alawimonas
Opisthokonta fageiates Diplomonads,
2 monads,
lchthyosporea Carpediemonas,
Mucleariid amoebae == Apusomonads Parabasalids
Funali (inc. —
microgporidia) A e i
Eukaryotes
Prokaryotes
Rl il b
Eubacteria Archaebacteria 3 e

http://myweb.dal.ca/asimpso2/tree.htm
B
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Co tedy studuje mykologie?

- tradi¢né studium fady nepfibuznych skupin organizmu
- v urCitém morfologickém/ekologickém aspektu podobné houbam

Ophistokonta

Fungi — houby

Chromista (Chromalveolata) R
Labyrinthulomycota — labyrintuly, vodni hlenky
Hyphochytriomycota — hyfochytriomycety
Peronosporomycota (Oomycota) — oomycety, fasovky
(Rhizaria)
Plasmodiophoromycota — plasmodiofory

Amoebozoa
Myxomycota (Mycetozoa) — hlenky

Excavata
Acrasiomycota — akrasie J

,houbove
organizmy*

NE! nizSi/vysSi houby, vlastni houby, fradi¢éni houby, ...




Fungl
- eukaryotické jednobunééné i mnohobunééné organizmy; bunécna sténa z
chitinu nebo 3-polyglukanu

- zakladni stavebni jednotkou je hyfa tvofici mycelium, mozna redukce na
kvasinkovité pucici bunky

- zasobni latkou glykogen
- vyziva absorb¢éni, oxidativni (fermentativni metabolizmus)
- ziskavaji energii a ziviny oxidaci organickych a anorganickych latek

- rozmnozuji se pomoci ulomku hyf, puéenim, nebo pomoci specializovanych spor
tvofenych v plodnicich nebo v/na nepohlavnich strukturach



. — MICROSPORIDIA
i Hi_ckxellales
e Dimargaritales Kickxellomycotina
A el ; . Harpellales
24 o PR e Aselariales Y,
o .-_._:.-"..'. "-_ _-::
'-::-. -\".
o ;
J
% \g E -E — Mucorales
0 O ') Fnﬂl‘hj"ll‘l?ﬂ?ﬁ.
> = = = o
3 ; ; ; - 7T
] & g 5 Neocallimastigales™ g o o alimast tigomycetes
E M =L E ¢T—— Monoblepharidales Munuhlepharidumyﬁetea ™
c 4] L] 77— Chytndiales
(¥ Spizellomycetales c m;l;;mlummrmm
\ L~ Ahizophydiales hytridiomycetes
7 — Archasosporales
— Diversisporales GLOMEROMYCOTA
— Glomerales Glomeromycetes

— Paraglomeralaes

BASIDIOMYCOTA
ad

‘ ASCOMYCOTA
L%
Tradtional 7 Traditional
. Zygomycola /.J '-Rﬂhylrcinmjrmta__f.l

£ 10080 Addison W EJI;.' Longman, Inc.

Hibbett & al. (2007)



Basidiormytota [31,515]
Glomasramycola [169]
Zygomycola + Entomaphtharales [1,348]

Fig. 1 = Schematic fungal tree of Efe, representing some recent major additions excluded from fungal counting exencises [Hirt
et al,, 1999 Jones et al, 2011; Rosling et al, 2011; Schadtet al, 2003). Topology shown is derived from James et al. (2006b) but
includes many weakly supported branching relationships drawn in grey. Numbsrs shown in square brackets are taken from
Blackwell (2011), Kirk et al., (2008}, and refer to described species only.




Fungal Distinguishing Features of

Phylum Morphology and Life Cycles
Chytridiomycota Flagellated spores
(chytrids) @%_\
Zygomycota Resistant . x
(zygote fungi) zZygosporangium Q\.

as sexual stage | ' N
Glomeromycota Form arbuscular
(arbuscular mycorrhizae
mycorrhizal with plants
fungi)
Ascomycota Sexual spores (ascospores)
(sac fungi) borne internally in sacs

called asci; ascomycetes

also produce vast numbers

of asexual spores (conidia)

(club fungi) (basidiocarp) containing .
many basidia that produce =
sexual spores (basidiospores) °

Basidiomycota Elaborate fruiting body e
=

Copyn © J008 Fearsln Eouoancn, Ing., pupiareg g Feangn Benjame Cummag.



Basidiomycota
- nejpokrocilejSi skupina
- asi 31,5 tis. druhu

- vegetativni stélka tvofena septovanym
myceliem, septa (prehradky) s doliporem

- buneécna sténa z chitinu
- primarni mycelium (jednojaderné) kratkodobé

- nepohlavni rozmnozovani malo ¢asté, anamorfa (nepohlavni faze) produkujici
nepohlavni spory, chlamydospory

- zivotni cyklus haplodikaryoticky



dikaryotic

. g compartment

Basidiomycota

- pohlavni rozmnozovani somatogamie —"s
(splyvani hyf) .

- nebo gametosomatogamie recepfive hypha

. ST s spermatium,
(splynuti specializované spory a hyfy) i —
- Casové oddalena karyogamie or oidium
—>
= sekundarni dikaryotické mycelium
. ~ N . 7 - -""l-..._‘-___

= konjugované mitdzy jader a rozchod pomoci prezek httpffwww.fungionline.org.uki7sexualisd

ikaryon.html

i

o o\

http://www.botany.hawau.edu/faculty/wong/ Bot201/Basidiomycot http://www.apsnet.org/edcenter/iliglossary/Pages/A-D.aspx
a/Clamp_connection_formation.htm

PR




Basidiomycota

- karyogamie az v bazidii e o -
= bazidie jedinou diploidni bufikou 1 R R B
_R! & ©
- Ctyfi haploidni bazidiospory na sterigmatech 4

(muze byt redukce na 2)

£ =]
]
»
L X
i
[ I
@
g
e r
Ll ]
L ]

- bazidie u vSech Basidiomycota il -

bazidiospora
sterigma
sr ragrat uchear [ & H-H

1 e T el el xp e s e ..l a RauE o A
. . L Thed 0 i o L Bty Lol LS
bazldle rebcuum. EHY = Vasdas iomed Iyt ERL SPE = aancls 2ol body . Abhomn
e e Ad - Fre

n {dmongon 1937, mod od

Clémencon (2004)

http://www.apsnet.org/online/Archive/1998/sem088.htm



Hlﬂ'lﬂn’tllf’

with thin walls
within the
basidial wall

Tremalioid phragmabasidium Auricularioid phragmobasidium

apdacytes with parallel axes Haplocytes siacked in line

flal drog

drop initial

Maturation of the Expansion Confluence and

apicular drap initial of the drop dislocation of the drop _
Figure 5.85: Mechanism of spore release of the Hymenomyceles. The spore jumps fic
sterigma, it is not projected passively like a slone. — From Glémengon 19497,




Basidiomycota

- bazidiospory rdznych tvart

- odstrelované maji nepravidelny tvar a hilum (jizvu po sterigmatu)

X neodstrelované kulovité, nékdy
stale drzici sterigma





Basidiomycota

- bazidie, karyogamie a bazidiospory v plodnici (bazidiokarp) nebo v lozisku



Basidiomycota

- system vcCera ...

Heterobasidiomycetes

Homobasidiomycetes
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Wallemislas, Wallemiomycetes

| |
—————————————— izales, Entorrhizomycetes
. ¢ = Classiculales, Classiculomycetes T
'-'. i p—— Cryplomycocolacales, Cryptomycocolacomycetes
Mixiales, Mixiomycebes
X —— Aractiellaes, Aractiellomycetas .
Spiculoglosales ok kS
._|;|: Agaricostilbales Agaricostilbomycetes J
¢ Lyslobasicdialas ) ™
! Erythrobasidiales Cystobagidiomycetes |
- - e ¢ = Helicobasidiales ™y B
: R .. e —— Platygloaales .
b o 54 o Soptobasidiales  Pucciniomycetes rZi
= L : E'M — Pucciniabag
7 a8 Kolonie xerofilni houby Wallemia k;:ﬂgtﬂarn;cﬁ%i‘ﬁm -’f
sebi jsou hnédé, sametlové, Na povrchu | — Loucosporidiales e ¥l
;e tvari tetridy zpo&étku krychlovityct | Mictobainyales - Mierebstryemy |
se tvoli tetrady zpocitku krychlovitych, \ e
s e R e s e L Sporidicbolalos v e
pozddji téméaf kulovitych konidii. —_— —_— —f
. U_L?:E::LEE Usiilaginomycotes “,I
Alena Kubatova (2012) Malasseziales ]
29 Z ¢ Doassansiales N Ustilsol coli
Houby v naSich domacnostech | [— Entylomatales R
aneb o éem doma vite i nevite. - ZIVA 5/2012 | e eeharialos EXODRsidiomycetes| o K4
—— Microstromaiales
L Tillatiales E -
. ¢ — Cystoblobasidiakes ) i
, Filabasidialos "'*“"'““"'FW'“J
Dacrymycotales, Dacrymycetes
¢ e Auniculanales ™
— Sebacinalos Agaricomycetes
Cantharedlalas
——— Trachisporales
[= omonaies  prasomycotan
dias
[ I:H:.'alarangialaa i oee ] Agaricomycotina
.— Phallalas '
Hymanochaatalas 2
—— Corficialas )
P Glpaophyilabss
Polyporales
—t1_ Thelephorales
Russulalas
i Agaricalas : )
—|—EA1halia:aa Agaricomycetidae
. S Bolalales - -

Hibbett & al. (2007)



Basidiomycota

- CO z néj vybrat?

-------------- Wallemistas, Wallemiomycetes
-------------- Entosrhizales, Entorrhizomycetes
Classiculales, Classiculomycetes
— Cryplomycocolacales, Cryptomycocolacomycetes
Mixiales, Mixiomyceles
= Alractiallales, Atractiellomycates :

i 5,
._._|: i;ﬁiﬁﬁﬂ:ﬁ: Agaricostilbamycetes P

— Liystobasicdales

™,
Erythrobasidiales Cystobasidiomycates
b — Maohidaalas Y,
"— Halicobasidiales "
—— Platygloaales —
Septobasidiales Pucciniomycatés
| Puccinialag _
o Pachnocybales '
S Hatarogastndialas Ty
L+ Leaucosporidiales ;
|— Microbairyales  Micrabetryomycates
hS o Sporidicholales 2

S — LUrocysiales .
T!: Listilaginales Ustilaginomyostes | |
Malassaziales

- -

s

#r— Loassansiales R
| — Enylomatales

| Expbagidialos E iomycete

| — Ceprgefischeriales Aebasidomy o
. | F— Microstromatales

. e Tiillealizalers

i Chystohlobasidile -
Filobasidialos 1"'"“"'""“""'!’“"’“

. - Tramellabkss -
LDacrymyootales, Dacrymyoeies

[ ates—Tngaricomycstes |

Pucciniomycoting

W
.

Ustilaginomycolina

P

- Pucciniomycetes

- Ustilaginomycetes

- Tremellomycetes
- Sebacinales

- Phallomycetidae

- Hymenochaetales
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Pucciniomycotina

Pucciniomycetes (rzi)
- biotrofni parazité rostlin (vazba na druh, rod hostitele)
- mycelium v mezibunécnych prostorach (do bunék haustoria)
- loziska s vytrusy
- haplodikaryoticky zivotni cyklus s gametosomatogamii a fragmobazidii

- v ramci zivotniho cyklu stfidaji hostitele = heteroecické
X pouze na jednom = autecické

mezihostitel: spermogonia (pohlavni loziska), aecia (jarni loziska)

hlavni hostitel: uredia (letni loziska), telia (zimni loziska)

- velky vyznam pro Clovéka, Skody na hospodarskych plodinach

- rody Puccinia, Uromyces, Phragmidium, Cronartium



Puccinia graminis
zivotni cyklus

teliospory

l) basidiospory

Kalina a Vana (2005)



Spermacie Puccinia graminis
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http://www.ars.usda.gov/Main/docs.htm?docid=10787
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Pucciniomycotina

Pucciniomycetes (rzi)

Puccinia graminis
- hlavnim hostitelem obilniny, mezihostitel dristal
- rezistentni kmen Ug99 se Sifi v souCasnosti z Afriky na Stfedni vychod

http://www.botany.hawaii.edu/faculty/wong/Bot201/Ba  http://commons.wikimedia.org/wik http://www.apsnet.org/publications/imagere
sidiomycota/Uredinomycetes/Uredinomycetes.htm i/File:Stem_rust_close_up.jpg sources/Pages/PucciniaGraminis.aspx



Pucciniomycotina

Pucciniomycetes (rzi)

Phragmidium mucronatum
- na rlzich, velké vicebunééné teliospory

http://www.senckenberg.de/root/index.php?page_id=13256&PHP
SESSID=gvo75r61liv60am6r2c8d2gvOcsrr7o30



Pucciniomycotina (O RS Mnor Frus

Drejditimmssd il Baivisinin

Currants
Rl sp

Pucciniomycetes (rzi)

Cronartium ribicola

- mezihostitel borovice vejmutovka
(poSkozeni vétvi, uhyn stromu)
- hlavni hostitel rybiz



Ustilaginomycotina

Ustilaginomycetes (snéti)
- biotrofni parazité rostlin

- kratka haploidni kvasinkovita faze, dikaryotické mycelium v mezibunécnych
prostorach (do bunék haustoria)

- loziska s chlamydosporami, v nich karyogamie a pak fragmobazidie a bazidiospory
- vazba na druh (rod, ¢eled) hostitele a na organ hostitele (organotropie)

- mensi vyznam pro Clovéka, Skody na hospodarskych plodinach (Ustilago, Tilletia)

http://visualsunlimited.photoshelter.com/
image/lI00004y9dRe9awos http://en.academic.ru/dic.nsf/enwiki/901855




Agaricomycotina

- bazidie, karyogamie a bazidiospory v plodnici (bazidiokarp) nebo v lozisku

hymenialni — bazidie v hymeniu (rousko) na charakteristicky tvarovanem
hymenoforu; jsou odstrelovany B s

-_ _,-l- 11." .I '-"J
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vs. gasteroidni — bazidie v dutinach
uzavienych plodnic, nebo rozptylené;
nejsou odstrelovany
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Agaricomycotina

- plodnice plektenchym

- riizné typy hyf = rizna tvrdost a tuhost plodnice (jednoleté vs. viceleté)

hymenialni gasteroidni

gasterothecium

"'I —

sLIt i
hovothecium







Agaricomycotina

- v hymeniu specializované buriky (ochrana, ukladani terpenu, silic, regulace vyparu)

- cystidy, sety, ...

hroogomphus rutilus,
cystidy na ostfi lupent

http://www.mycokey.com/MycoKeySolidState
Ipictures/basi/bole/Chroogomphus/ruti2L.jpg

e TR })5

sety u Inonotus obliquus
http://www.nybg.org/bsci/res/hall/singularis.html http://www. cerambyx uochb.cz//nulmi4.htm
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Agaricomycotina
Basidiomycete Life Cycle
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Gills lined
with basidia
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Agaricomycotina

Tremellomycetes
- saprotrofové a parazité jinych hub (v¢. liSejnikl) a obratlovcl
- bazidie podélné délené i nedélené, bazidiosp. kli€i puCenim = kvasinkovita faze
- plodnice rosolovité holothecium, nebo mycelialni

- smrtelné nebezpelny druh Cryptococcus (Filobasidiella) neoformans, systémova
mykoza u imunodeficientnich pacientd, nakaza z trusu ptakd a netopyru

- rody Tremella, Filobasidiella

Kwon-Chung (1975) WA
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Agaricomycotina

Tremellomycetes

Tremella
- plodnice rosolovité holothecium

fragmobasidie podelné délene, | e
- saprotrofové na dievé a parazité¢ e [y
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Maitake Products, Inc.

& Tremella fuciformis
W http://www.anbg.gov.au/fungiimages/0081.jpg




Sebacina

Ag arico mycotina concrescens

Agaricomycetes
Sebacinales

- mykorhizni symbionti tvofici EcM, ErM, OM a
endofyté v fadé dalSich rostlin

http://commons.wikir org/wiki/Fi-Ié:Sebacina_conc

- bazidie podélné délené, bazidiospory alantoidni o mye

- plodnice se vétSinou netvofi, kdyz uz, tak jsou kozovite, rosolovité az koralovite
porustajici baze kmenu drevin, lodyhy rostlin a opad

- rod Sebacina

Sebacina incrustans

http://www.mycodb.fr/fiche.php?genre=Sebacina&espece=incrus

tans&numphoto=2&source=list&filter=&numfiche=3661 [ R -




Agaricomycotina

Phallomycetidae
- vétSina rodu s gasteroidnimi plodnicemi

- plodnice epigeické (hadzemni), nebo hypogeické (podzemni)
- peridie (okrovka, 1-2-vrstevna), gleba (tefich) s rozptylenymi bazidiemi,
nebo v komurkach

- bazidie nedélené, bazidiospory elipsoidni az kulovité, nejsou odstrelovany
- pfevazné saprotrofové, néktefi ektomykorhizni, nékteré druhy jedlé

- rody Geastrum, Phallus, Dictyophora

Geastrum fimbriatum
http://www.naturfoto.cz/hvezdovka-brvita-fotografie-3594.html




Agaricomycotina

Phallomycetidae

Dictyophora indusiata
http://homepage.mac.com/paulselden/Sites/
Website/Phallusweb.jpg

- jedla a vyuzivana v Iékarstvi

Hysterangium stoloniferum §

http://micologia.net/g3/albums/Hysterangium-stoloniferum/
Hysterangium_stoloniferum_003.sized.jpg




Agaricomycotina

Phallomycetidae

Phallus impudicus
- peridie na povrchu praska a vyroste bilé receptakulum
s Clenitou glebou na vrcholu, rozSifovani zoochorni

Mutinus elegans

http://botit.botany.wisc.edu/toms_f
ungi/images/mut6.jpg

http://www.youtube.com/wa
tch?v=66GN6ZpKvgA&list=
UULW?2aqGoZRiYrSIpzFilOo

aQ



http://www.youtube.com/watch?v=66GN6ZpKvqA&list=UULW2qGoZRiYrSlpzFiI0oaQ�
http://www.youtube.com/watch?v=66GN6ZpKvqA&list=UULW2qGoZRiYrSlpzFiI0oaQ�
http://www.youtube.com/watch?v=66GN6ZpKvqA&list=UULW2qGoZRiYrSlpzFiI0oaQ�
http://www.youtube.com/watch?v=66GN6ZpKvqA&list=UULW2qGoZRiYrSlpzFiI0oaQ�

Agaricomycotina

Phallomycetidae
(Gomphales)

- plodnice pilothecium a koralovité holothecium, bazidiospory odstrelovany
- saprotrofové, vzacné ektomykorhizni

Gomphus kauffmanii

-jedly, pod nazvem oniusutake

sbiran v Japonsku
http://kinoko-ya.sakura.ne.jp/00jap/oniusutake.htm

Clavariadelphus junceus
http://mycoweb.narod.ru/fungi/Submitted/SJG3/
Clavariadelphus_junceus_1 JS 20061014.jpg




Agaricomycotina

Agaricomycetes
Hymenochaetales

- krustothecium, €asto rozlité, viceleté Ci jednoleté, pilothecium
- v hymeniu sety, bazidiospory elipsoidni, hladké

- pfevazné saprotrofové i parazité na dfevinach, bila hniloba dreva, nékteré
mykorhizni

- rody Hymenochaete, Phellinus, Coltricia ...

Phellinus igniarius



: - Hymenochaete rubiginosa
Ag alrico myCOtI na http://www.bfig.se/images/Hymenochaete_rubiginosal26.jpg

Agaricomycetes
Hymenochaetales

Coltricia perenis
http://www.hlasek.com/
houbyaphyllophoralesnahledylan.html




Agaricomycotina

Agaricomycetes
Polyporales

- krustothecium, Casto rozlité, viceleté Ci jednoleté

- bazidie nedélené, bazidiospory elipsoidni az kulovité

- pfevazné saprotrofové, bila hniloba dreva, nékteré parazitické na drevinach,
néktere jedlé a IéCive

- rody Polyporus, Fomitopsis, Daedalea, Piptoporus, Ganoderma, Phanerochaete,
Trametes, Laetiporus, ...

Fomes fomentarius

http://botit.botany.wisc.edu/toms_fungi/i
mages/fftwo.jpg




Agaricomycotina

Agaricomycetes
Polyporales

Fomitopsis pinicola
http://upload.wikimedia.org/wikipedia/commons/thumb/e/e5/Fomitopsis_pinicola_1.JPG/800px-Fomitopsis_pinicola_1.JPG
- parazit na jehlichanech, hlavné na borovicich a smrku

- s ]
gt S

Ganoderma lipsiense (applanatum)




Agaricomycotina

Agaricomycetes
Polyporales

Ganoderma lucidum
http://www.naturalypure.com/GanodermalLucidum.htm

- vyuzivana v asijskem léCitelstvi, tzv. reishi

[ % ¥tk : ' i 4 r
http://www.nahuby.sk/images/fotosutaz/
2007/08/13/jaroslav_maly 75099.jpg




Laetiporus sulphureus
http://www.naturfoto.cz/fotografie/ostatni/
sirovec-zlutooranzovy-46783.jpg

- parazit na listnacich, casto na ovocnych
drevinach

Daedalea quercina
http://www.hlasek.com/daedalea_quercina_a8819.html

- parazit na fadé listnacl iR
W '-kl'-u.ir_L.__:';._nEF..ul:rl "2

.]l_:ur'}!u.h._' lereing aRE 19




Agaricomycotina

Agaricomycetidae
Agaricales

- pilothecium, jednoleté, masité az drobné, nevétvené holothecium

- bazidie nedélené, bazidiospory elipsoidni az kulovité, ruzné zbarevené
= ruzna barva vytrusného prachu

A B c

Fig 1 = Spore pnnts of gilled mushrooms {(agarics) obtained
from fresh !.'l'.i'l[l‘.ll.';_ bodies. [A) Brown spores from Galering
marginata TUE 012686, (B Black spores from Psathyrella
candolieana TUB 012687, (C) Light-coloured EpOres from
Laccana bicolor TUB 012688,

- pfevazné saprotrofové a ektomykorhizni (obCas introdukovany spolu se
semenacky hostitelskych dfevin), nékteré parazitické na drevinach, ¢asto jedlé

- rody Agaricus, Marasmius, Cortinarius, Collybia, Schizophyllum, Lycoperdon, ...



B Collybia butyracea

http://mycoweb.narod.ru/fungi/Collybia_butyracea.html

Agaricus campestris

http://www.webalice.it/mondellix/images/
Agaricus%20campestris_2.jpg



Cortinarius violaceus * “

http://upload.wikimedia.org/wikipedia/commons/thumb/e/
ec/Cortinarius_violaceus_in_situ.jpg A

Marasmius rotula

Macrotyphula fistulosa € R

http://www.orchis.webzdarma.cz/Aphylloporales1/ ,,_
Macrotyphula%?20fistulosa.JPG i

Cannon (2004)



Nidula candida

Cyathusolla = :
- bazidie v peridiolach E-f %

http://www.youtube.com/watch?v=4qEucWIK
Alc&feature=c4-
overview&list=UULW?2qGoZRiYrSlpzFil0oaQ

C. striatus

Crucibulum laeve :


http://www.youtube.com/watch?v=4qEucWlKAlc&feature=c4-overview&list=UULW2qGoZRiYrSlpzFiI0oaQ�
http://www.youtube.com/watch?v=4qEucWlKAlc&feature=c4-overview&list=UULW2qGoZRiYrSlpzFiI0oaQ�
http://www.youtube.com/watch?v=4qEucWlKAlc&feature=c4-overview&list=UULW2qGoZRiYrSlpzFiI0oaQ�
http://www.youtube.com/watch?v=4qEucWlKAlc&feature=c4-overview&list=UULW2qGoZRiYrSlpzFiI0oaQ�

Agaricomycotina

Agaricomycetidae
Agaricales

Hydnangium carneum + Eucalyptus spp.
z Australie pfi vysadbach ve Spanélsku

http://forum.funghiitaliani.it/index.php?showtopic=17141



Agaricomycotina

Agaricomycetidae
Agaricales

Amanita phalloides

http://www.orchis.webzdarma.cz/Agaricales1l/Agaricalesl.htm
- smrtelné jedovata!!




Agaricomycotina

Agaricomycetidae
Boletales

- pilothecium, hymenofor nejCastéji rourkaty

- Casté modrani duzniny — reakce s kyslikem
pusobenim lakazy se chinony méni na barevné

i

antrachinony —— = A e )

: "":I.I LT L 151
- bazidie nedélené, bazidiospory elipsoidni, valcovité, vietenovité, bezbabaion (2004)
pigmentované

- saprotrofni, ektomykorhizni (nékteré introdukovany spolu se semenacky drevin),
Xerocomus parasiticus mykoparaziticky

- Boletus, Chalciporus, Leccinum, Suillus, Melanogaster, Rhizopogon, Pisolithus



Agaricomycotina Melanogaster

ambiguus
Agaricomycetidae
Boletales

Leccinum rufum Suillus variegatus

http://www.orchis.webzdarma.cz/Boletales1/Boletalesl.
htm




Basidiomycota a jak je ucCit?

- asi dobré zachovat hlavni vyvojové veétve, tj. pododdéleni

- jJak je pojmenovat?

Basidiomycota /houby stopkovytrusé
Pucciniomycotina Irzi
Ustilaginomycotina Isnéti
Agaricomycotina /pokroéilé stopkovytrusé houby

Tremellomycetes
Agaricomycetes

Tremellales /mozkovkotvaré
Sebacinales /pokrytkotvaré
Geastrales /hvézdovkotvaré
Phallales /hadovkotvaré
Polyporales /choroSotvaré
Agaricales /Zampionotvaré

- kolik zastupcu vybrat? Znamé ¢i méné zname?
- ne houby podle tvaru (atlasy, praktickeé) — rostliny také neucite podle barvy kvétu!
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