MODULARIZACE VYUKY EVOLUCNI A EKOLOGICKE BIOLOGIE
CZ.1.07/2.2.00/15.0204

OBECNA MYKOLOGIE

(misty se zvlastnim zfetelem k makromycetiim)

Vymezeni pojmu ,houby” a ,mykologie” * Historicky vyskyt a teorie o plvodu hub
» Stavba houbové buriky (cytoplazma, organely, jadro a bun. cyklus, bun. sténa)
 \/yZiva a obsahoveé latky hub * Vegetativni stélka hub (nemycelialni houby, hyfy,
hyfové utvary, pletivné utvary, stélka liSejniku, rast houbové stélky)
* Rozmnozovani hub (vegetativni, nepohlavni, pohlavni) « Genetika hub
* Plodnice hub (sporokarpy, askokarpy, bazidiokarpy, anatomie plodnic,
hymenofor, hymenialni elementy) « Spory hub (typy a stavba, Sifeni a kli¢eni)
* Nomenklatura hub ¢ Sbér, ur€ovani a konzervace hub
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HOUBOVA PLETIVA
A PLETIVNE UTVARY

Plektenchym (bez pfedpony
pseudo-) = Sirsi termin pro
neprave pletivo (pletiva hub
jsou pouze neprava, vznikaji
vzdy propletenim hyf);
zahrnuje v sobé oba dilCi
typy (prosenchym i pseudo-
parenchym), jakoz i veSkeré
prechody mezi nimi.

Prosenchym Agaricales httpl]
www.mtsn.tn.it/russulales-news/in _characteristics.asp
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B Foto: MBU AVCR; http://www.biomed.cas.cz/gim em/ata/sem5 eng.html
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VB BocCnimi srasty hyf (obvykle spolu se

®; H; .; zkracovanim jednotlivych bunék, resp. useku
e x ".1,_{;;,.; )/ mezi septy) vznika pseudoparenchym —
- ,-_g".";"'f 4"{ fuf hyfy ztraceji vlastni charakter, bunky jsou skoro
sis N AK l . kulovité, jiz neni vidét hyfalni strukturu
A 10 H N A7) (unékterych rodl i za prispéni sférocyst)
| _: A Y\ *;f 5 .‘ﬂ' © ' Prot je zde nutno pouZit pfedponu "pseudo-"?
o N T Zakladni rozdil oproti parenchymu (jaky zname
AN 1_1 P /’L u rostlin a jemuz se pletivo hub stavbou podob4)
VA ‘"‘ R ,, 7 je ve zpusobu vzniku: parenchym vznika troj-

rozmérnym rustem (déleni bunék do rliznych
smérl), pseudoparenchym pouze
dvojrozmérnym (prodluZovani a vétveni hyf).

Pseudoparenchym se sférocystami u druht rodu Russula.

http://chestofbooks.com
[flora-plants/mushrooms/American-Fungi-Mushrooms-Edible-Poisonous/The-Pileus.html,

http://www.mtsn.tn.it/russulales-news/in _characteristics.asp
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Pletivné utvary patrici k "télu" houby (vegetativhimu) nejsou myceliem, i kdyz
jsou hyfové povahy — to je pfipad stromat (Ascomycota) a sklerocii.

Stroma je utvar, v némz jsou zanoreny
plodnice, kterym poskytuje mechanickou
ochranu. Podobné jako u sklerocii,

| u stromat dochazi k diferenciaci pletiv
na korovou vrstvu a vnitfni pletivo.
Uvnitf pletivného utvaru jsou dutiny
vystlané pohlavnimi nebo nepohlavnimi
rozmnozovacimi utvary houby, ...

http://www.hlasek.com/xylaria_polymorpha a8466.html
http://botit.botany.wisc.edu/toms_fungi/apr2000.html
http://www.botany.hawaii.edu/faculty/wong/Bot201/Ascomycota/lab _02b.htm

_ustiale of perithecium

perithecia
ve stromatu
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. ha jeho povrchu se muze tvofrit
konidiové stadium (nékdy se v jednom
utvaru s o-konidiemi tvori -konidie,
které ztratily rozmnozovaci funkci).

Tvorba stromat je typicka pro houby ze
tfidy Sordariomycetes (obsahuji v nich
perithecia u radu Hypocreales: Epichloé,
Claviceps radu Diaporthales a nejvyraz-

Epichloé
typhina

Vpravo:
Hypoxy/on

Stromaticke utvary se tvofi také u fadu Rhytismatales a Dothideales (ve stromatu
maji zanorena hysterothecia, resp. pseudoperithecia s askolokularnim vyvojem).
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Pri rozliSovani hyfovych struktur na
podhoubi a reprodukcni utvary Ize
vahat se zafazenim utvaru

z pseudoparenchymu, obvykle
nenesoucich plodnice — sklerocii.
Sklerocia predstavuji odpocCinkoveé
utvary pro preckavani nepriznivych
obdobi a jsou zasobarnou zivin,
které jsou vyuzivany, kdyz z nich
nasledné vyrustaji
plodnice (hlizenky —
Sclerotinia) nebo
stromata (paliCkovice
— Claviceps); mensSi
sklerocia obvykle
klici hyfami, pfipadné
muze po kliceni ze
sklerocia dojit k

torbé nepohlavnich 55 SR A
konidii (Botrytis). Fecaptacies.

Nahofe: sklerocia a apothecia Monilinia fructicola Richard T. Hanlin: lllustrated Genera of Ascomycetes, vol. 2, 1997
a Sclerotinia sclerotiorum. Dole: sklerocium se % °¢ier MEiiua seatash celebaroniecan0smsit by
stromaty Claviceps purpurea a Claviceps cinerea. Ss.Pazoutova, http://www2.biomed.cas.cz/%7Epazouto/claviceps.htm
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V uzSim pojeti Ize rozliSovat pravé sklerocium, tvorené (stejné jako pravé
stroma) pouze nepravymi pletivy houby, zatimco na stavbé pseudosklerocia
(obdobné je tomu v pseudostromatu) se podili pletivo houby spolu s pletivem
hostitele (namel) nebo tfeba s ¢asticemi pudy (Polyporus tuberaster).

2

=0 direct contact with the soil, the myeelium of Polyporus tuberaster living in fallen
== o7 Fagus silvatica) penetrates into the soil and makes pseudosclerotia. — From
—=r=chel 1978.

Pseudosklerocium
(namel) Claviceps
microcephala

=oyporus luberaster basidiome on the pseudosclerotium (photograph courtesy of
== =nd). and storage cells surrounded by minute soil particles from the medulla (from

Foto Michaela Sedlarova; Cléemencon: Cytology and Plectology of the Hymenomycetes.
http://botany.upol.cz/atlasy/system/nazvy/claviceps-microcephala.html Bibliotheca Mycologica, vol. 199. J. Cramer, Berlin-Stuttgart, 2004
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Substrat nebo pletivo hostitele
zabudované v pseudosklerociu zde
slouzi jako zasoba zivin, chranénych
pred vyuzitim jinymi organismy

(je-li tato cizi sloZka nasledné
spotfebovana do mrté, stava se

z pseudosklerocia sklerocium —
neni zde ostra hranice).

Muze dojit i k tvorbé obou typU

u jednoho druhu — napfiklad hnojnik
Coprinus cinereus vytvari pseudo-
sklerocia v pudé a sklerocia na
povrchu pudy.

10 cm

Figure 8.43: The basidiome of the multipileate polypore Meripilus gigani=.= =
substrate, a buried beech root, via a pseudosclerotium consisting of myceliz ===
— Drawing by Buller, published by Ingold 1971b, modified.

H. Clémencon: Cytology and Plectology of the Hymenomycetes.
Bibliotheca Mycologica, vol. 199. Berlin-Stuttgart, 2004

=s=udoscleratium Myeslium Nodulus Sclerotium

Q

Podobné jako v pfipadé rhizomorf,
| jméno Sclerotium bylo nejprve
pouzito pro imperfektni rod (taktéz
mezi Mycelia sterilia, dnes tfida B |
Agonomycetes) a nasledné zobec- B e g e T
nélo pro tento typ sterilnich utvaru.

- ~z! photographs and drawings.


http://www.pilzepilze.de/piga/zeige.htm?name=coprinus_cinereus

Vyvin sklerocii: - o
zakladaji se jako shluk hyf, ktery se ' -
postupné zhutfiuje, dochazi k vétveni
a tvorbé zasobnich hyf a bunék; ty jsou
zkracené, ztlustlé a uklada se v nich
glykogen, polyfosfaty, proteiny, lipidy.

x m{’? 724578
. ,‘}‘ I "a A2,

IS R E g
/ J}D % $ AT = (1o R ATV I Figure 8.5: Athelia rolfsii: Median sections through a sclerotium initial (left) and an
L ] $l_ o - "’. 0 ST ”“ YT %2 sclerotium of a diameter of 3/4 mm. Notice the enormous difference in hypha
| ;’.? 7 _ L commencement of plectological differentiation in the immature stage. Culture on o=
¥ "?‘xS = 5 TF = days. — Original photographs.
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r-n = °5: Development of the sclerotium of Coprinus fuberosus. — From Brefeld 1877, as
Clémencgon:
Cytology and
Plectology of the
Hymenomycetes.
Bibliotheca
Mycologica,

vol. 199, 2004

Formovani
sklerocia b

J"‘;#’ T
na agaru SN :
http://bugs.bio.usyd.edu.au/Mycology/Growth Déb_/bo;nplexStru- tures.shtml

Figure 8.18: The medulla of the sclerotium of Coprinus tuberosus is compos=s
storage cells with relatively thin walls. Inset: Storage cells after staining with :
chloride reaction to show polysaccharide deposits (some arrowed). — Original p
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U vétSich sklerocii dochazi k diferenciaci
a zmeéné z nediferencovaného pletiva na
ochrannou korovou vrstvu na povrchu —
ektosklerocium (tlustosténné melanizo-
vané bunky, které ztraceji cytoplazmui;
dochazi téz k tvorbé usazenin v mezi-

v v s ’ , .y Figure 8.30: Sclerotia of Leucocoprinus birnbaumii from a greenhouse. Many so==
bunecnyCh prostoraCh, ktere OmeZUJl ded in a cottonwool-like weft of hyphae. — From Clémengon 1997. 4

- 5 , Heinz Clémencon: Cytology and Plectology of the Hymenom

apoplaSt|Cky pOhYb VOdy a |atek) Bibliotheca Mycologica, vol. 199. J. Cramer, Berlin-Stuttgart
a vnitrni pletivo — endosklerocium IR
(tlustosténné nebo ztlustlé tenkosténné
hyfy s velkymi vakuolami; zde jsou
ukladany ziviny, ponejvice sacharidy
=> tuhé pletivo, ale bunky mohou byt |
zasobarnou vody => gelatindzni pletivo).

Figure 8.31: Anatomy of the sclerotium of Leucocoprinus birnbaumii. Left: Perc=a
outer loose layer of narrow, thin-walled hyphae and a thin pseudoparenchymzto.
and thin-walled cells covering the peripheral medulla with thick-walled, irrege

Right: Central medulla with thick-walled, irregularly shaped storage hyphas. —
1997, slightly modified.

1837

http://www.tsdaten.de
kaktus-forum

/viewtopic.ph
?f=42&t

Pseudoparenchymatous cortex

Figure 8.9: Anatomy of the sclerotium of Athelia arachnoidea. — From Kobay==+
cium centrifugum, modified.
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Na povrchu sklerocia
muze byt kutikula
(nebunécna struktura,
pryskyficna hmota),
pripadné kutis (hyfovy
"obal" vné kutikuly).
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[MISCE2002/jan2002.htm

Cuticula —
on the
ﬂt lower side
of the epi-
dermoid
Typhula olivascens Typhula setipes
With a cutis With a cutis

Inversed epidermoid

Mormal epidermaid
(cuticula facing the medulla)

Ji- s £72: Three ways of building the cortex of Typhula-sclerotia. - From Berthier 19786.

Heinz Clémencon: Cytology and Plectology of the Hymenomycetes.

jw_w;m e

100 um

mohula viburni Typhula gyrans Typhula variabilis

©13: Anatomy of the medulla of three Typhula-sclerotia. T. viburni has a densely packed,

==nchymatous medulla. The medulla of T. gyrans consists of hyphae with gelatinous and
zllz, and T. variabilis shows a medulla made from thick walled, not gelatinous hyphae

~~=x is gelatinous). — From Remsberg 1940.

Typhula setipes Typhula guisges

photo Arthur Pelegrin Typhula basidiomes springing from sclerotia. — Fro—

100 pum
L
|

Sclerotia on mycelium Epidermoid
Figure 8.14: Sclerotia of Typhula ishikariensis in laboratory culiure on oat mez

are tracings from photographs. Cytoplasm in grey. Note the variations in wall i

Figure 8.15: Median sections through a sclerotium of Typhula ishikariensis sh
and the medulla; the epidermoid is discernible only in the high power photogra
medulla is composed of smaller cells than the outer fwo thirds. The arrow ind:
vegetative hyphae from the mycelium. The epidermoid is only one or two flat celis =
places, can hardly be distinguished from the medulla cells. — Original photographs
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Sklerocia kliCi obvykle pfi navratu
priznivych podminek (vlihkost, teplota);
z drobnych sklerocii obvykle vyrusta
mycelium, z velkych plodnice. KliCeni
sklerocii parazitl, pfezimujicich v
pudé vedle kofenl, mohou stimulovat

latky vylouéené hostitelSkou rostlinou. e sie. - bavines ron srees 177, moec protsaepn ovare,

Clémengon: Cytology and Plectology
Velikost sklerocii nasich hub se obvykle pohybuje v fadu gl Fiymenomycetas, 2004.
milimetra (druhy rodd Hygrophoropsis, Typhula, Copr/nus
Collybia, pseudosklerocia Stropharia
luteonitens nebo
Gymnopus fusipes),

http://www.grzyby.kujawa.org.pl
lindex.php?/category/147
tp://panderaposo.es/imaxes/Collybia%20
cookei%20(Bres.)%20J.D.%20Arnold.jpg »

Collybia cookei

~ < Z=zzidiome bearing sclerotia of
== =pecies discussed. — From

=27, slightly modified.

Figure 8.50: Pssudosclerotia of Stropharia luteonitens. A: Habit sketch of basidio==
scleratium. B: The dark cortex contains debris of wood and is locally covered win
(arrow). C: A pseudosclerotium cut open to show the heterogenous medulla m===
hyphae (white) and wood debris (dark). D: Squash preparation of the cortex show=2
hyphal fragments, ramified, pale brown sclerified hyphae and some storage h
preparation of storage hyphae. — Drawing by Urs Roffler, Switzerland, who also co'=
and discovered the pseudosclerotia. — Original photographs.
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... ale i centimetrt (Polyporus tuberaster,
Meripilus giganteus, viz pseudosklerocia)
az decimetrt (Polyporus umbellatus).

W =2 Sclerctial growth of Dendropolyporus umbellatus. Left: A young sclerotium developing
=« root. Right: Dark, older paris of the sclerotium resume growth and produce younger,
=—=d extensions. — From Bommer 1836.

Foto Marian Jarkovsky |
http://www.nahuby.sk
/obrazok detail.php
?obrazok id=44370

S
«= = well developed, coralloid sclerotium of Dendropolyporus umbellatus and some roots
== = zandy soil. A: leaf litter; B: sandy humus; C: sand. — From Bommer 1896.

Heinz Clémencgon: Cytology and Plectology of the Hymenomycetes. http://www.e2121.com
Bibliotheca Mycologica, vol. 199. J. Cramer, Berlin-Stuttgart, 2004 [herb_db/viewherb.php3
?2viewid=241&setlang=1

Polyporus umbellatus Foto Vladimir Kunca £
http://www.nahuby.sk/obrazok detail.php?obrazok id=80680 &R
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- - o Sklerocia nékterych hub v tropech

- = dosahuji az nékolika kilogramu vahy
(slouzi i lidem za potravu), napf. u
Laccocephalum (Polyporus) myilittae
(anamorfni rod Mylitta) z Australie
dorustaji 30 cm v pruméru (v extrému
je uvadéno az 60 cm a vaha 17 kg).

http://
bugs.bio.usyd.edu.au

/Mycology/Growth Dev
/complexStructures.shtml

Clémencon:

Fi.gure 8.39: Anatomy of the gelatinous filling of the alveoles of the medulia o & Cytology ...,
From Clémengon 1997. 2004

Foto Heino Lepp, http://www.anbg.gov.au
[fungi/images-captions/laccocephalum-mylittae-0056.html

Figure 8.38: Left: Mylitta australis, the sclerotium of the stipitate polypore Lacco
with the left middle part cut away to show the internal alveolate siructure. Dizm=
mass 11.6 kg. From Bommer 1896. Right: Alveolate medulla. Black outer cruss
QOriginal photograph.
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Nékdy jsou jako samostatny typ oddélovana mikrosklerocia — mikroskopicke
utvary rozsifovaneé vétrem nebo vodou, ale vyskytujici se i uvnitf rostlinnych
pletiv (u bryofagnich druht v mrtvych listcich mechu, u pseudomykorhiznich
DSE /dark septate endophytes/ v kofenech rostlin).

Vlevo:
Scleroconidioma
sphagnicola.

Zdroj: Koukol & Kovarova 2007
(Czech Mycology 59/1: 119).

Vpravo:
Capnobotryella

renispora
Zdroj: Hambleton et al. 2003.

Dole:
mikrosklerocium

DSE houby Acephala
. applanata v koreni
Vaccinium myrtillus.

Zdroj: Kohout 2008.

V8e prevzato z
http://botany.natur.cuni.cz
/koukol/ekologiehub/EkoHub 1.ppt
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Obdobou mikrosklerocii jsou hlizky —
drobneé sklerocialni utvary, které se tvori
na myceliu a slouzi spis k Sifeni nez
prezivani. Jsou tvofené pouze shlukem
tenkosténnych hyf bez korové vrstvy
(typ Burgoa), ptripadné na povrchu : T ——
mﬁze byt VrStva Zakulacenych EEE}ES[ZEE E:;r'?gog';r)s_ the hymenium. — From Breitenbach & Kranzlin 1286 (left), moc =2
koncovych bunék (typ Aegerita, podle
anamorfnich rodu).

100 um

saction germination

_— = :_or_mram, structure and germination of Burgoa-type bulbils produced by the crust
-~ =72 bankmannii. — From Lyman 1907, as Corticium alutaceumn, modified.

Cléemencon: Cytology and Plectology ..., 2004

Figure 8.3: Development, siructure and germination of the Aegerita-type bulbils =
farinosus. — From Lyman 1907, as Peniophora candida, modified.

Podobnymi utvary jsou
L HAB  hyfelie (drobné shluky hyf, pfipominajici soredie liSejniku, ale nebylo

fj@/ u nich pozorovano kliceni) nebo termitosféry (tvofi se v termitistich

U 1um g na jejich povrchu se tvori aleuriospory => termiti pak termitosféry
<~ noneium of - Z@rOU @ aleuriospory roznaseji) €i bromatia /vice viz u symbiotickych

~ous Laeficorticium

= pulverulentum, — Vztahﬂ S i|VOé|Chy V ek0|0qu hUb/

w=on from Eriksson &
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