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

OBECNA MYKOLOGIE

(misty se zvlastnim zfetelem k makromycetum)

Vymezeni pojmu ,houby” a ,mykologie”  Historicky vyskyt a teorie o plvodu hub
» Stavba houbové bunky (cytoplazma, organely, jadro a bun. cyklus, bun. sténa)
» VVyZiva a obsahoveé latky hub  Vegetativni stélka hub (nemycelialni houby, hyfy,
hyfové utvary, pletivné utvary, stélka liSejniku, rast houbové stélky)
* RozmnoZzovani hub (vegetativni, nepohlavni, pohlavni) « Genetika hub
* Plodnice hub (sporokarpy, askokarpy, bazidiokarpy, anatomie plodnic,
hymenofor, hymenialni elementy) « Spory hub (typy a stavba, Sifeni a kliCeni)

* Nomenklatura hub « Sbér, urCovani a konzervace hub
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HYMENIALNI ELEMENTY

Bazidie s bazidiosporami na ploSe a ostfi
lupenu Agaricus bisporus.
Carlile et Watkinson: The Fungi. Academic Press, London, 1994.

NejdulezitéjSimi koncovymi burikami
hyf v hymeniu jsou bazidie.
Meiotickym délenim zde vznikaji
ctyfi haploidni jadra a kolem nich se
formuji Ctyri haplocyty — dcefiné
buriky, jez vSak zUstavaji spojeny
zachovanou stenou celé bazidie.

Z haplocytl pak vyrustaji sterigmata,
na kterych se formuji bazidiospory.
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of the haplocytes basidiospores

=tion of the holobasidium from the tremelloid basidium. For simplicity only two
~==n drawn. — From Clémencon 1997, slightly modified.

Figure 5.4: The phragmobasidium of Pssudo-
hydnum gelatinosum shows two of its four
haplocytes in this photograph. Note the
absence of a septum at the base of the
basidium. The germination hyphae (at right) are
out of focus. Squash mount in SDS Congo red.
— Original photograph.
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Heinz Clémencon: Cytology and Plectology of the Hymenomycetes. Bibliotheca Mycologica, vol. 199. J. Cramer, Berlin-Stuttgart, 2004.


http://www.bfafh.de/inst4/44/cp_basidie2.htm

« Jsou-li haplocyty oddélené
prepazkami charakteru bunécne
stény, jedna se o fragmobazidii
(podle vzajemné polohy haplocytl

~ /\ ﬁ — Basidiospores {
: _ai!J Bagsidiospores .r Sterigma
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i / jde o bazidii pfién& nebo podélné
> prehradkovanou).
—sicoasidium Tremelloid phragmebasidium Auricularioid phragmobasidium . .,
niocyte walls Haplocytesﬁvithgpafallel axas Haplo:ytespstac?ked in Il'ne. . [ JSOU-II haplocyty nahe, na pOh Ied
= —plified drawings to illustrate the basic morphology of basidia. Karyogamy, meiosis - , . ., . amm
neoddelené, jedna se o holobazidii.

U rosolovitych plodnic (napfiklad Pseudohydnum) zGstava bazidie zanofena
v gelatindzni hmoté a z haplocytu vyrustaji (jsou jakousi obdobou kliéni hyfy)
protosterigmata, jez prorustaji na povrch plodnice a na nich se pak tvofi

sterigmata a spory.

http://www.mycolog.com/chapter5f.htm

Zdroj: Jean Louis Emile Boudier (1904-1909): Icones mycologicae ou iconographie des champignons de France,
principalement Discomycétes; http://www.mushroomthejournal.com/greatlakesdata/Terms/phrag711.html



http://www.nahuby.sk/atlas_hub_detail.php?huba_id=319
http://www.mushroomthejournal.com/greatlakesdata/Terms/phrag711.html
http://www.mycolog.com/chapter5f.htm

Typy bazidii podle polohy vieténka
pfi meioze:

» chiasticka — k déleni dochazi

a jadra se rozchazi kolmo na osu
bazidie (ta je ve vysledku "Siroka");
» stichicka — jaderna déleni probi-
haji v ose bazidie, vysledné jadra
lezi "za sebou" (bazidie je "stihla");
» tretim (vzacnym) typem je bazidie
Sean e aeeang o e ovenaor o songes —Asinanasae.  N€MIChiasticka — prvni jaderné

~wm macounii, B: Paullicorticium niveocremeum. — C,D: Chiastobasidia. C: Trechispora

= ez spindle of the second division can take any orientation, D: Gloeocystidiellum porosum délen |’ prOb ihé Ja ko u St|Ch |Cké baZ|—

=- chiastobasidia. — E.F: Hemichiastobasidia. E: Peniophora quercina, F: Megalo- . , - , . . . ,
- ciescens. — From Boidin 1956. Clémencon: Cytology..., 2004.  di€, druhe deéleni jako u chiasticke.
teliospore basidiospore TyE)y bazvidil pgdle’tvaru: . .
/ (sporidium) - zfetelné rozlisena probazidie a metabazidie

(u pododdéleni Pucciniomycotina a Ustilagino-

mycotina, povazovanych dnes za vyvojové

puvodnéjSi) — netvofi se plodnice, v probazidii
basi/dium (teliospora, jez byva i prezimujici bunkou)

o (promycelium) probiha karyogamie, nasledne presun jadra do

www.plantpath.cornell.edu/glossary/Images/teliospo.gif VerStél’ metabazidie a zde meioza;



http://www.plantpath.cornell.edu/glossary/Images/teliospo.gif
http://www.plantpath.cornell.edu/glossary/Images/teliospo.gif
http://www.plantpath.cornell.edu/glossary/Images/teliospo.gif

 urniformni maji "pamatku na pro-
bazidii" v podobé zdurelé baze, z niz
vyrusta valcovita "metabazidie", i kdyz
uz jde o celistvé holobazidie pododdé-
leni Agaricomycotina — vzacnéjsi typ,
predstavujici pravdépodobné mezi-
clanek mezi obéma krajnimi typy;

« claviformni (kyjovité)
— odvozeny typ s uzkou

Sterigma
bazi a smérem nahoru ~ \ \
se rozsifujici, bé&zné oG\

. . . 25 d
u Agaricomycotina. q \\\ N /
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http://botany.upol.cz/atlasy/system < "),.; D @

[qallery.php?entry=Coprinus%20comatus '\
Zcela zvlastni typ bazidii maji houby
radu Tulasnellales: po karyogamii a
meioze z bazidie vypuci Ctyri "pupeny"”,
do terych se presune cytoplasma i jadra
=> vznik prepazek oddéli vyprazdnénou
bunku od "pupenu", z nichz se stanou
haplocyty => na nich probéhne tvorba

sterigmat a balistospor. Clémengon: Cytology
and Plectology ..., 2004.
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Septobasidium-type Stichobasidium Chiastobasidium

= 5.23: Supposed phylogenetic relations between basidial types based on the concepts of
- _m and metabasidium, as explained in the text. — Original drawings.

o

Tulasnella lactea Tulasnella araneosa Tulasnella pruinosa

= 24 Tulasnella-basidia in different developmental stages. B = Basidium, site of karyogamy
-==- later empty and collapsed. HC = Haplocytes, site of the third nuclear division. They bud

=-:yma and form a ballistospore. — From Christiansen 1959, slightly modified.


http://botany.upol.cz/atlasy/system/gallery.php?entry=Coprinus%20comatus
http://botany.upol.cz/atlasy/system/gallery.php?entry=Coprinus%20comatus
http://botany.upol.cz/atlasy/system/gallery.php?entry=Coprinus%20comatus

VétSinou bazidie narlstaji terminalné na koncich hyf, ale v nékterych pripadech
mohou vyrastat i bo¢né z libovolné bunky hyfy - tzv. pleurobazidie (tento pavod
maji i podobazidie, narustajici boéné na
koncové bunce a po "narovnani" tézko
rozliSiteIné od terminalnich).

Zvlastnosti (a vzacnosti) jsou proliferu-
jici repetitivni bazidie (repetobazidie,

)4 ’ ’ - o 22 T ; '-;;! m
u n e kte ryCh n el u pe n atyCh h u b) — =oc==dum mirificum Galzinia pedicellata .SDS Congo red Melzer's
v r y 4 r
po uvolneni spor se z bazalniho septa s 5.26: Drawings: Claviform and urniform repetobasidia. From Oberwinkie 1985 and Erksson
- Protographs: Repetobasidia of Galzinia spec., observed in SDS Congo red (wall stain) and

s iodine solution (optical contrast). The ancient basidial walls are clearly perceptible.

tvofi nova bazidie, prorustajici uvnitf
buneécné stény staré, jiz prazdné buriky.
Clémengon: Cytology and Plectology of the Hymenomycetes, 2004.
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Figurg 5.26: Development of a pleurobasidium within the gelatinous matrix of a basidiome (=
formalistic derivation of the podobasidium from a pleurobasidium. — From Oberwinkler 1965.
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Pleurobasidia, Xenasmatella subfiavido-grisea Podobasidia, Atheliopsis glaucinz
Figure 5.27: Pleurobasidia and Podobasidia. — From Oberwinkler 1965, slightly modified.

S R i o o, =
= -I 22: Percurrent growth of young basidia in old walls of the repetobasama of Oxypcrus
us. — From Setliff, MacDonald & Patton, 1972, slightly modified.




Modifikacemi bunéénych stén vznikaji tlustosténné sklerobazidie (u nékterych
druhu Cirdvkovitych a kyjankovitych hub), gelatindzni vrstva ve sténé nebo
zrnité inkrustace (pozorovany u druhd z riznych skupin) nebo druhotna tvorba
pricnych sept v holobazidiich
(pozorovana u nékterych rouskatych
hub v chladnych podminkach).

-

Clavulina amazonensis Ciavaria stellifera

3 - q**-‘t:—-_\“'-\ ré
Armillaria fuscipes Hypochnicium globosum Xerula xeruloides - - L )
o ) y . . ) . Tomentelia Cortinarius FPhlebia Xylobolus Acanthobasidium
o= =30: Sclerobasidia with uniformly thickened walls, also in the sterigmata. Each case is an spinifera rigidipes segragata gongylodes delicatum
-~ om a population of normal, thin-walled basidia. — From Petersen 1988, Geesink & Bas Incrusted basidia ~ Basidia with a gelatinous layer Acanthobasidia with spiny walls
=g g 1088. ’ T - i :
= ng & Chandara 1983, Wu 1990, and Horak 1968 Figure 5.32: Some basidia with modified walls. — From Christiansen 1960; Moser 1967; Erixs

al. 1981; Popoff & Wright 1994; Oberwinkler 1585.
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= 3.31: Basidia with the basal part becoming thick-walled. — From Eriksson & al. 1881, 1978, Figure 5.33: Secondarily septate basidia. — From Eriksson & al. 1978, 1981, 1984; M
== & al. 1988. Krieglsteiner 1991.

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



Bazidie nékterych hub (Agaricales, Boletales) obsahuji tzv. siderofilni granule
(0,05-5 ym) tvofené proteiny, jez na sebe vazi ionty kovl, a bohaté na kyselé

=v=lopment of the siderophilous granulation in maturing basidia of two species of
= granules are absent in the dikaryotic basidiole (L. decastes); they start to develop
"o increase in number, and sometimes also in size (L. infumatum). Very big granules
= ow (L. infumaium, right most photograph; cf. figure 5.20). Nuclei visible in all
~v'um decastes. — From Clémengon 1997; and original photographs.

:

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

fosfatazy; jejich biologicka funkce
neni znama.

Na vystavbé hymenia hub z oddéleni
Basidiomycota (resp. pododdeleni
Agaricomycotina) se kromé bazidii
podileji i diferencované konce
dalSich hyf. Uvedené elementy jsou
v celkovém pohledu znacné varia-
bilni, ale konkrétni typy se vyskytuji
u konkrétnich druht a skupin a jejich
pritomnost ma nemaly vyznam

bazidiospara

zrelé

) “~ hazidium
nezrela

bazidium

bazidiola




Bazidioly (= hymenialni fysalidy, nékdy jsou tvarové odliSovany brachybazidioly)
— utvary velice morfologicky podobné bazidiim, které zlstavaji sterilni, tvofi
vlastné kostru hymenia a jsou podpurnymi bunikami pro vlastni bazidie (obdoba
parafyz v theciu vieckatych hub). Vyvojové jsou to zifejmé puvodné téz bazidie,
které ztratily svou funkci a zUstaly jako vystelka; vznikaji u nékterych rodu

v subhymeniu a u nékterych v trame.

Cystidy (angl. cystidia,
jedn. €. cystidium) — sterilni
bunky druhové charakteris-
tického tvaru (u rdznych hub
mohou byt pritomny nebo
chybét), vyCnivaji z hymenia,
v némz lezi paralelné s bazi-
diemi a zakladaji se z tychz
generativnich hyf; terpeny a
silice, které vylucCuji, mohou
davat houbam typickou vuni.

Chroogomphus rutilus,
cystidy na ostfi lupent

http://www.mycokey.com/MycoKeySolidState/species/Chroogomphus_rutilus.html



http://www.ilmyco.gen.chicago.il.us/Terms/cheil345.html
http://www.mycokey.com/MycoKeySolidState/species/Chroogomphus_rutilus.html

Primarni funkce cystid neni podplrna, ale jina (rdzni autofi se li§i v nazorech):
— asi funguiji pfi regulaci vyparu, téz vylu€ovani vody formou gutace; po odpareni
vody zustavaji na povrchu cystid nékterych hub krystalky Stavelanu vapenatého;
— intenzivni metabolismus v cystidach muze vést k zahrati okoli => stoupajici

teply vzduch odnasi vytrusy;

— domnénka (u Coprinus, kde jsou cystidy velkych rozméru, viz nize), ze cystidy
odtlacuji protéjsi lupen a vytvareji tak prostor pro vznik a vyvin bazidiospor.

o diaphani

= micaceus {7,
_= micaceus (?) Suillus

2zicules spermatiques

Corda 18370 pollinaria
Xerula badia

*: Historical drawings of cystidia, interpreted as space maker betwsen the gills of a
=ozcies (corpori diaphani), or as sexual organs.

Kdyz se popusti uzda fantazii aneb historické
predstavy o funkci cystid...

Figure 6.2: Drawings: When imagination replaces observation and wishful thinking prevem=
verification, then nonsense results instead of science. As late as 1875 and 1881 W.G. Sm+—
that cystidia were sexual cells liberating spermatozoids (S) fecundating spores (arrow).
Photograph: A thick-walled cystidium of Panus conchatus (= Lentinus torulosus) =
between slide and cover glass empties its cytoplasm through the thin-walled apex. Imagss
may have contributed to the idea of a male role of the cystidia. — Stained with Conas
ammonia, squashed in 5% KOH with 20% glycerol. — From Clémencon 1997.

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


http://www.puc.edu/Faculty/Gilbert_Muth/phot0088.jpg

Rozdéleni cystid podle pozice na " __ Cheiloeystidy Agrocybe sp.
plodnici:

 cheilocystidy na ostfi lupenu;

* pleurocystidy na ploSe hymeno-
foru (u Agaricales boky lupenu);

» dermatocystidy

— na pokozce trené (caulocystidy),
— na pok. klobouku (pileocystidy);

» v literature jsou zminovany téz
endocystidy ukryté v trameé (bud tam
byly uz zalozeny nebo uzavreny e , —
b&hem tloustnuti subhymenia). | a0 oo " 20mm

Pileocystida Gyroporus castaneus - -‘M j el

Foto R.E. Halling, http://www.nybg. orq/bsm/res/hall/ca‘sfgn htrﬁ_ /
l‘,---"

Pleuro-
cystida ...

Foto R.E. Halling,
http://www.nybg.org "
[bsci/res/hall/singularis.html

Cheilocystida
Phaeocollybia singularis

www.ne.jp/asahi/mushroom/tokyo/tsueta e/btré‘hdot tak birohdo:h



http://www.nybg.org/bsci/res/hall/singularis.html
http://www.ne.jp/asahi/mushroom/tokyo/tsuetake/birohdotuetake/birohdo.htm
http://www.ne.jp/asahi/mushroom/tokyo/tsuetake/birohdotuetake/birohdo.htm
http://www.nybg.org/bsci/res/hall/castan.html
http://www.nybg.org/bsci/res/hall/castan.html
http://www.nybg.org/bsci/res/hall/singularis.html
http://www.nybg.org/bsci/res/hall/singularis.html
http://www.nybg.org/bsci/res/hall/singularis.html
http://www.ne.jp/asahi/mushroom/tokyo/tsuetak

Rozdéleni cystid podle obsahu a tvaru:
 deuterocystidy maji deuteroplazmaticky obsah (cytoplazma obsahuje
vylou€ené metabolity jako v burikach sekretorickych hyf):

— chrysocystidy (Strophariaceae, Pholiota) jsou tenkosténné, vyrazné zbarvené
Zlutou svétlolomnou hmotou vyluCovanou do velké vakuoly; jejich podil se s
vékem plodnice zvySuje;

http://www.sakura.ne.jp
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[ 4 i 1 Saure 6.6: Apex of a chrysocystidium of Pholiota aurivella showing the spongy secretion product
0 o o -umulated in the vacuole. The tonoplast (vacuolar envelope) is clearly visible (arrows).

Ch rysocystldy Stropharla aeruglnosa =set: Apex of a chrysocystidium of Hypholoma fasciculare that happens to have a similarly shaped
“=uteroplasm. — From Clémencon 1937, modified. Clémengon' Cytology 2004


http://www.sakura.ne.jp/

— gleocystidy (dosti Casté u rouskatych hub,
charakteristické pro nékteré zastupce nékdejsi
skupiny Aphyllophorales) jsou tenko- i tlusto-
sténné, nepravidelného tvaru, hyalinni a silné
svetlolomné; jejich deuteroplazma je "rozdrobe-
na" do podoby kapek, granuli nebo krystalku;

k tomuto typu patfi i mohutné makrocystidy
holubinek, vyrazné zrnité coscinocystidy (Gloeo-
cantharellus) a hnedé phaeocystidy (Fayodia);

"= =11: Round bodies in the deuteroplasm of the gloeocystidia of Russula ochroleuca, after
. ===ng (lsft) and fixation with permanganate (right). — From Clémencon 1997, modified.

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

Aussula ochroleuca ussula quelstii, glutaraldehyde
Acrolein, Al-Zr-haematoxylin Al-Zr-haematoxyllin pyronin B, azure A
schizopapilla, two nuclai schizopapilla nuclei stained differentially
i 10: The gloeocystidia of the Russulaceae are deep rooting in the gill trama. The deutero-
=zrs in its characteristic aspect in water; after fixation and embedding in methacrylate it
- =~ coagulation. The two middle cystidia show a prominent schizopapilla. Two pairs of
. === o= seen (arrows). — L actarius from Clémengon 1997; Russula original photographs.




« alethocystidy maji "normalni" cytoplazmu (euplazmaticky obsah) a zna¢nou
tvarovou rlznost:

— astrocystidy maji na vrcholu "jezatou kouli" z krystalkl Stavelanu vapenatého;
— halocystidy jsou zvlastni pfitomnosti kolumely (tvarové podobné kolumele ve
sporangiich Zygomycetes), z niZ je vyluCovana masa tukovych kapek do
prostoru "vrcholoveé koule" (tyto dva typy jsou znamy u Resinicium bicolor);

Figure 6.15: Basidiomal (left} and mycelial (right) astrocystidia of Rasinicium bics
photographs.
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~ = zpical swelling of the halocystidia of Resinicium bicolor accumulates an excration
== columella, a unique structure for cystidia.

Figure 6.16: Astrocystidia of the European and Japanese sfrains of Resinicium bioss
Eriksson, Hjoristam & Ryvarden 1981, and Maekawa 1993.



— lagenocystidy (vyskyt u rodu

Hyphodontia) maiji vrchol pokryty

krystalky stavelanu vapenatého;

— leptocystidy (vznikaji

v subhymeniu, ¢asté u Agaricales)

jSOU hladké, tenkOSténné bUﬁky Figure 6.18: Lagenocystidia from Hyphodontia and similar cystidia from other Hymenor:*

sSihezbaroulStEnoOUNBEZINKEUSIACTIN <. ccroes t veinonis moomms o G recoouts siicamars o N
, 1990, Lentz & McKay 19786; Christiansen 1960, Pfister 1984, Heinemann & Thoen 1973.

ale mnohé

vyluCuji na

povrch slizovy

Ci pryskyficny

"obal"; o= 533: An example of typical, empty

=otocystidia. From the gill edge of Ino-
==dula. — Original photograph.

Cotton blue Cytoplasm Wall Wall Secreted slime
24 Leptocystidia of Baeospora myosura with transparietal secretion of slime. The phase
~~=toaraph shows the apical slime cap that is stained and transformed into small droplets
- o cotton blue in lactic acid. The left electron micrograph shows the endoplasmic
= mitochondria in the cytoplasm, the plasmalemma lining the inside of the wall and the
rous dark inclusions. The wall dissclves into slime at the outside. The right electron
ows the wall with many dark inclusions. To the left of the wall there is the cytoplasm;
=c= of the wall the massive slime is composed of a foamy dark, gelatinous matter
~= wall, and a slime at the ocutside. — From Clémencon 1972a.

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

Vlozena poznamka:

K rozdéleni typu cystid podle pozice
a tvaru je dulezité zminit, Ze se jedna
o dvé rtizné véci — to znamena,

ze cheilocystidy mohou byt zaroven
metuloidy (viz dale) a tak podobné.

Tt

e i R 5 L s e R N
= 37: Excretory leptocystidium of Phaneorchasefe chrysosporium with small electron dense
~ick arrow) and tubular endoplasmatic reticulum (thin arrow). — From Setliff 1979, slightly



— lamprocystidy (/nocybe, Pluteus) jsou tlustosténné, na povrchu €asto inkrusto-
vané (CaCQO,, SiO,); vedle terminu lamprocystidy je pouzivan (nekdy jako syno-
nymum, u nékterych autoru s uritym posunem ve vyznamu) vyraz metuloidy;

10 um

Inocybe fusciduia Inacybe asterospora
Figure 6.20: Calcium oxalate crystals at the apex and in the wall of Inocybe-cystidia (arre
region of the transparietal excretion is metachromatic in fnocybe asterospora, (stippled reg:

in many species it is not. — /. fuscidula original photograph; [. asierospora from Waterkeyn.
& Monniez 1982.
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Heinz Clémencon:
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Plectology of the
Hymenomycetes.
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vol. 199.

J. Cramer, Berlin-
Stuttgart, 2004.

1 Uim ,

primordial maturing mature

Figure 6.24: Three developmental stages of the pleurocystidia of a species of Pluteus
fixed with glutaraldehyde and stained for the presence of proteins and nucleic acids. The -
of the primordial cystidia degenerate during maturation, and the cytoplasm becomes more
vacuolated until the cystidia look “empty”. The sticky mass excreted at the apex fr
basidiospares. — From Strack and Sundberg 1981, slightly modified.



http://botit.botany.wisc.edu/toms_fungi/aug2000.html
http://botit.botany.wisc.edu/toms_fungi/aug2000.html
http://botit.botany.wisc.edu/toms_fungi/aug2000.html

— za formu lamprocystid jsou
povazovany sety — dlouhé tenkeé
brvovité buriky, hnédé zbarvene,
tlustosténné a na konci zaspicatéle,
prorustajici hymeniem a €asto
ostnité vyCnivajici z hymenia
(typickeé pro fad Hymenochaetales,
ale i nékteré chorose Ci druhy

z Celedi Tricholomataceae);

setuly jsou malé sety, které stejné
jako sety vznikaji v tramég;

pojem setdzni (napf. cystida)
vyjadruje tvar — tvrda, Spicata;

_ 3 \
Inon { : Wi | :
O_ otus e Heinz Clémencon: Cytology and Plectology of the Hymenomycetes.
obliquus Bibliotheca Mycologica, vol. 199. J. Cramer, Berlin-Stuttgart, 2004.
E 10 um '.NaOH_ 2% :
m; Tapwater 4

@ Figure 6.27: Macrosetae from the stipe of the gill fungus Xerula pudens. The brown s:=

slowly soluble in alkali. — Original photagraphs.

Echinochaste russiceps Echinochaste brachypora
—==ure pore edge with thick-walled brown cystidia Pleurocystidia with the distal half brown-walled

= =1: Simple and ramified setae of two polypores. — From Corner 1884, modified.


http://www.uochb.cas.cz/~natur/cerambyx/nulmi4.htm
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— dalsimi formami alethocystid jsou
lyocystidy (sténa tloustne v KOH),
ornatocystidy s povrchovou
ornamentikou nebo kerickovité
veétvené scopulocystidy.

Subulicystidium longisporum Aegerita torluosa

Anamorph of Subulicystidium longisporum
.= 3.39: Ornatocystidia bear chacteristic crystals in longitudinal rows. — Scanning electron
=ons fram Keller 1985; drawing by Eriksson from Eriksson, Hjortstam & Ryvarden 1984.

(“ g
A 8 C (NaOH) D E
Figure 6.38: Lyocystidia. A: Tubulicrinis gracillimus, SDS-Congo red. B: T. subulatus. Cymateliopsis ilmiana Mycena Setulipes

red; C: T. subulaius, NaOH 10%, 10 minutes at room temperature. The wall strongly
process of lysis. D: T. accedens. E: T. borealis. F: T. effugiens. G: T. medius. H: Tubu'o
ferum. Cystidium covered with many narrow, coralloid hyphae. — Scale bars 10 um.
photographs. Drawings by Eriksson from Hjortstam, Larsson & Ryvarden 1988,

pseudopicta  androsaceus

« = 23- Scopulocystidia of Cymatellopsis and similar but probably not homologous cells of two
gi. — Cymatellopsis from Parmasto 1984, Mycena from Klhner 1938a, Sefuljpes by

= gl

=== from Antonin & Noordeloos 1993.

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



Specifickym pfipadem jsou
trabekularni cystidy hnojnikd —
velké bezbarve tenkosténné bunky,
preklenujici prostor mezi sousednimi
lupeny (mohou byt zakotveny

i v hymeniu obou lupenu), které

v prubéhu karpogeneze (vyvinu
plodnice) mechanicky udrzuji
vzdalenost mezi lupeny vhodnou

pro nasledné vypadavani spor.

it

Coprinus atramentarius Coprinus tomentosus

Figure 6.41: Trabecular cystidia and cystesia in Coprinus. The cystidia are rooted in on=
and anchored in the opposite hymenium by cystesia (slanted arrows). — In C. afram=
cystidia separate and mechanically stabilise the gills. They are lysed before autoys
hymenium begins. The spores project just above the zane of deliguescence of the gis
zontal arrow indicates a location where a cystidium has been torn away; the vertical =
to a cystidium that is so firmly anchored by cystesia in the hymenium that it has been o= &
hymenium from where it originated. The cystesia of this species remain small. -
Heinz Clémencon: Cytology and Plectology of the Hymenomycetes. atramentarius from Buller 1910; C. cinereus from Buller 1924, C. tomentosus from We=s

Bibliotheca Mycologica, vol. 199. J. Cramer, Berlin-Stuttgart, 2004, 93"

Cystidiola je dalSi typ sterilni buiky; jde o valcovité bunky nebo viaknité utvary
prorustajici ze subhymenia mezi buriky hymenia. Vyskyt cystidiol je uvadén

u rodu Corticium; nevyrustaji z vétSi hloubky nez bazidie (cystidy mohou)

a oproti bazidiolam nemusi mit tvar podobny bazidiim, nicméne vyklad terminu
cystidiola neni jednotny, byl pouzivan téz pro drobné nebo pro mladeé cystidy.



http://houby.humlak.cz/big_htlm/kornatec_rozvity_1.htm

Pseudocystidy jsou deuteroplazmatické, sklerifikované nebo jinak modifikované
konce hyf, pronikajici do hymenia a pfipominajici cystidy (pfechodny typ mezi
nimi predstavuji dlouhé deuteroplazmatické koncoveé buriky hyf vychazejici

z hloubi tramy):

* heterocystidy jsou konce hyf obsahujici heteroplerni deuteroplazmu, v pripadé
kondenzace tromboplerni a vzacné hydroplerni (co to je? — viz sekretoricke hyfy);
jsou obdobou gleocystid a Casto se vyskytuji pospolu v téze plodnici (u nékterych
lupenatych hub);

» skeletocystidy nejsou nic jiného nez konce skeletovych hyf, vybihajicich do
hymenia a prorustajici az nad jeho povrch (Stereum);

- 5.42: Heteroplerous hy-  Figure 6.43: Heterocystidia of Mycena haematopus. Left: A
=~=trating into the hyme-  laticiferous hypha penetrating into the hymenium, forming a
Lentinellus omphalodes  laticiferous heterocystidium. The deuteroplasm has become
—ing heterocystidia, or  grossly granular during fixation. Background dimmed electron-
sidia in the original, ically. Right: The deuteroplasm in the apex of a laticiferous
- sense introduced by  hypha has become condensed and forms a thrombaoplerous
:228a). — From Moreau,  heterocystidium in the gill edge. — Microtome sections of
tzscarell 1999, pseudo-  glutaraldehyde fixed material stained with Azur A. — Original
=nhanced. photographs.

Heinz Clémencon: Cytology and Plectology of the Hymenomycetes.
Bibliotheca Mycologica, vol. 199. J. Cramer, Berlin-Stuttgart, 2004.
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Figure _6.44: Skeletocystidia in the hymenium of Stereum hirsutum. — Qriginal photocr=
from Eriksson, Hjortstam & Ryvarden 1984, modified and skeletocystidia enhanced in o=


../../Škola-www/mykolog.htm#sekret

* septocystidy jsou mohutné vybézky hyf s prehradkami (obvykle pfezkatymi)
prerustajici daleko pfes povrch hymenia (nékteré korticioidni houby).

V hymeniu nékterych rodu (Lactarius,

Lentinellus) je mozno najit vedle =
sebe cystidy i pseudocystidy.
10 um
Cystidium Pseudocystidia Hyphic= = =~oderma seligerum Hypochnicium pelonense
Lt Distis Leptinefie cochieaius Laslicorlicou | ¢ 2=- Septocystidia with clamp connections (some arrowed) in two corticiaceous fungi. In
Figure 6.3: Recapitulation of the three categories. Scale bars = 10 um. — Lentinellus fro= _m polonense the walls are finely incrusted. — Original photograph. Drawing from
Roux & Mascarell 1999; Laeticorticium from Eriksson & Ryvarden 1976. Zyvarden 1976.

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



Vesiculose gloeocystidia Basidioles of the catahymenium

Hyfidie jsou hyfy nebo jejich koncove
bunky, tvorici vrstvu na povrchu plodnic
(u nékterych korticioidnich hub),
chranici mladé bazidie, jez se vyvijeji
pod touto vrstvou. Pro vrstvu tak
hustou, ze jednotlivé bazidie jsou v ni
izolovany ("utopeny") je zaveden
termin katahymenium (viz vyse).
Jsou rozliSovany Ctyfi morfologicke

typy hyfidii: osténkaté acanthohyfidie,
T e e S con & v 12 hvézdicovité asterohyfidie, ...

Acanthohyphidia

é:

L2 The star-like asterohyphidia of Asterostroma ochroleucum form a dense and spiny
==r over the hymenium. — Original photograph.

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

young mature

Figure 6.48: Acanthohyphidia becoming separated by the development of the basic=
times called acanthocystidia, as shown in this example of Xylobolus frustulatus. —
Eriksson, from Hjortstam, Larsson & Ryvarden 1988.



... nepravidelné vétvené dendrohyfidie a dichotomicky vétvené dichohyfidie
(pfipadné patym typem jsou "dichofibres", vétvené skeletové hyfy v hymeniu
tvofici hustou sit, v niz jsou bazidie "zamfiZzovany").

Ryvarden 1976, modified.

3 coralloid | Scytinostroma portentosum Diagram of a dichofibre
gegmen "= = 22: Dichofibres protect the hymenium in a hyphidia-like fashion and might be considered
3 —= form of dichohyphidia. — Scytinostroma by Raitan 1977; Diagram from Boidin, Languetin
/ Heinz Clémencon: Cytology and Plectology of the Hymenomycetes.
Bibliotheca Mycologica, vol. 199. J. Cramer, Berlin-Stuttgart, 2004.
expanded
capiliform-flabellate reduced racemose-flabellate

Figure 6.51: Eight marphological types of dichohyphidia. — From Boidin, Lanquetin & G ==



Hyfoidy (jedn. €. hyfoid) jsou dalSi sterilni elementy

v hymeniu vyskytuji se zejména u Aphyllophorales — dle
nékterych autort se vytvareji v plodnicich, kde je hymenium
delSi dobu (nekolik let) ve funkci. Jsou to vétvené koncoveé
bunky, které pomahaji vytvaret urcity vzduchovy prostor

a plynovou vymeénu kolem zrajicich bazidiospor.

Svazky Ci vetsi shluky takovychto hyfovych zakoncCeni
u nékterych hub vystupuji az stovky mikrometr nad povrch
plodnice jako tzv. "hyphal p

http://www.uni-tuebingen.de/uni/bbm
/mycology/hyphodon/barbajo3.htm
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Polyparus alveolarius Lentinus crinitus

= 5.55: Hyphal pegs on the vertical sides of the hymenophores of a polypore and an agaricoid
- ~'oze to the polypores. — From Oberwinkler 1977.

Figure 6.54: Hyphal peg and basidiome with hyphal pegs of Epithele typhae. — Hyo
Eriksson from Eriksson & Ryvarden 1975; basidiome from Patouillard 1800.

Heinz Clémencon: Cytology and Plectology of the Hymenomycetes.
Bibliotheca Mycologica, vol. 199. J. Cramer, Berlin-Stuttgart, 2004.
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Lianové hyfy se vyznacuji thigmotropickym rdstem (tj. po povrchu jinych
struktur), oplétaji napr. cystidy, sety, mohou i tvofit bazidie; generativni hyfy
thigmotropicky oplétajici ve vétSim mnozstvi jiné struktury vytvareji tzv.
"hymenial aculei".

10 um

10 um

!

= =55: Thigmotropic growth of generative hyphae along a septocystidium or another body
~,phal cord of a Deuteromycete) results in the formation of hymenial aculei in the

-5 fungus Seopuloides hydnoides. — From Price 1973, modified.

Hymenochaete borbonica Tubulicirinis chastophorus Litschaverste
Figure 6.53: Lyocystidia and setae of effused Hymenomycetes overgrown by liznzs
Hymenochaete from Maekawa 1993; Tubulicrinis by Eriksson from Hjortstam, Larsson &
1988, Litschauerella by Eriksson from Eriksson & Ryvarden 1976.

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



