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stari lisejnik?
Lecanoromycetes

Eurotiomycetes

Sordariomycetes

et Pezizomycetes
e S2ccharomycotina
:—— Basidiomycota

Glomeromycota

Zygomycota p.p.

Chytridiomycota p.p.
o0 300 700 800 800 400 300 300 100 [million years ago]

—— | Ulvobionta
e e | Charophyta
————eeeN| Marchantiophyta
——E| Bryophyta
e Anthocerophyta
S| Tracheophyta

Fic. 2. The recalibrated fungal tree of life compared to
the evolution of green plants, based on our most
conservative estimates (TABLE IV). Green plant phylogeny
and dating combined and simplified from various sources
(Wang et al 1999; Heckman et al 2001; Hedges et al 2004;
Yoon et al 2004, 2008; Steencamp et al 2006; Berbee and
Taylor 2007; Moreira et al 2007: Zimmer et al 2007).



nejstarsi fosilie lisejniku?

Fig. 1. Thin-section photomicrographs of two better-preserved specimens - Coccoidal thallus
divided by dense filaments in the middle. Further compartmentalization of coccoidal thallus by less
densely packed filaments is visible at higher magnification. (551-635 MaBP)

X. Yuan et al. Science 2005; 308:1017-1020.

Al AAAS




Lobaria - miocén

R

Rhynia chert — cyanolichen Winfrenatia

reticulata (Copyright owned by University Miinster).
(Devon)







Growth forms
Fruticose

Jantar - tretihory



Sekundarni metabolity v lisejnicich
Dveé zakladni skupiny sloucenin v lisejniku:

1. Primarni metabolity
=>» produkuije rfasa i houba
=>» zajistuji zakladni Zivotni déje
=» proteiny, aminokyseliny, polysacharidy, karotenoidy,
vitaminy atd.
=> v protoplastu, popr. v bunécné sténé
=>» Casto rozpustné ve vode

2. Sekundarni metabolity
=> produkovany mykobiontem
=> nezajistuji zakladni zivotni déje
=> vétSinou na povrchu hyf
=> nerozpustné ve vodeé




Sekundarni metabolity:
=>v soucasnosti znamych zhruba 1000 sekundarnich metabolit{

=»vetsina latek produkovana vyhradne v lichenizované stélce; ca. 50 latek i jinymi
organismy - napr. parietin i v nelichenizovanych houbach (napr. Aspergillus,
Penicillium) a rostlinach (napr. rebarbora, st'ovik)

OH O OH
I
0

Parietin




Biosyntetické cesty:

ALGA i
polysacchanides usnic acids anthraquinones xanthones, chromones
g
erythas
rilbie
manniol
Blycalysts ACETYL-POLYMALONYL
l malonyl CoA ‘
pentose phosphate
cycle higher aliphatic
. ' acids
amine acids
* M AT A C B-orsellinic acid  orsellinic acid and
homelogues
SHIKIMIC ACID
| PATHWAY /
l lerpenes carutenoids para-depsides  — g gridepsides
phenylpyruvic acid * \
/ \ I \ tetradepsides
. meta-depsides
phenylalanine terphenylguinones benzyl esters
depsoncs diphenyl ethers
¥
pulvinic acid / \
detivatives depsidones dibenzofurans

Fig. 7.1 Probable pathways leading to the major groups of lichen products.



Studium a zjist'ovani sekundarnich metabolitii:
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=>odliseni rod{ Physcia a Xanthoria na zakladé barvy stélky
(pritomnost vs. absence parietinu) — pocatek pouzivani sek.
metabolitl jako dllezitych znakd pro taxonomii (konec. 19. stoleti)

=>vétsSina sekundarnich metabolitd je ale bezbarva! — s jejich detekci
je to obtizné&jsi

. Nylander




Stélkové reakce:

=>rychlé, jednoduché — na rozdil od ostatnich metod se daji pouzit v terénu

=>»vhodné spiSe na predbézné urceni — konkrétni latku vhodné dale potvrdit citlivejsi
metodou

=>pouziva se i tam, kde je nemozné sbirat material — stény kostell, nahrobky

=»pomahaji detekovat nejen pritomnost studovanych latek (resp. skupin latek), ale i
jejich konkrétni umisténi ve stélce

= vhodné také k odliSeni blizce si pribuznych druht liSicich se pritomnosti urcité latky

Table 7.2. Reagents for thalline spot tests N d ‘)»

o~
) *» ., ; :
B 2 =,
™~ - 5 B GO\ %
3 P o 2 -,, . y q"c @

-
K= 10% aqueous KOH solution :
a. Turns yellow then red with most o-hydroxyl aromatic aldehydes. “a
b.  Turns bright red to deep purple with anthraquinone pigments.

C =saturated aqueous Ca(OCl), or common bleach (NaOCI) solution

a. Turns red with m-dihydroxy phenols, except for those substituted between the hydroxy
groups with a -CHO or -CO;H.

b. Turns green with dihydroxy dibenzofurans.

KC=10% aqueous KOH solution followed by saturated aqueous Ca(OCl), or common bleach
(NaOCl) solution
a. Turns yellow with usnic acid.
Turns blue with dihydroxy dibenzofurans.
c. Turns red with C- depsides and depsidones which undergo rapid hydrolysis to yield a
m-dihydroxy phenolic moiety.

| — detekce polysacharidi

harietin pritomny ve stélce reaguije s K (K+ red




Stélkové reakce (thallus spot reactions):

Cladonia arbuscula (Pd+ red) Cladonia ciliata (Pd+ orange)
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TLC: tenkovrstevna
chromatografie (thin layer
chromatography
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Bungartz et al. 2013



Microkrystalizace
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https://www.semanticscholar.org/author/Elfie-Stocker-W%C3%B6rg%C3%B6tter/3939981

Vyznam sekundarnich metabolitu:

=> produkce sekundarnich metabolitd je energeticky narocna (sek. metabolity az
30 % hmotnosti liSejniku) — maji pravdépodobné adaptivni vyznam

=> rozdilné nazory na vyznam jednotlivych metabolitd (Casto i rozporuijici si
nazory)

=» ochrana pfed nadmérnym slune¢nim zarenim (predevsim UV slozkou, ale i
PAR)

=» ochrana proti herbivorii

= pomahaji zvysovat toleranci v{ci koviim (inhibuji jejich toxické plsobeni)

=> allelopatické ucinky

=>» antimikrobialni ucinky

=> obrana proti parazitdm

=>» hydrofobni latky ve dreni napomahaji zachovavat optimalni podminky pro
fotosyntézu i ve vlhku

=» upevnovani vazby mezi jednotlivymi mykobiontem a fotobiontem




Ochrana proti herbivorii:

=>» sek. metabolity ve dieni — jsou pod vrstvou s fotobiontem — neslouZi tedy
jisté jako ochrana proti slunecnimu zareni

=> tyto latky maji pravdépodobné antiherbivorni, antimikrobialni ¢i antimykoticky
vyznam

=> liSejniky rostou velmi pomalu — musi se tedy dobre chranit pred spasaci

Fig. 5 Grazed Peltigera polydactyla (a; in the hydrated state) and Pseudocypellaria crocata
(b; air dry state). The gastropods have grazed the upper cortex and the photobiont layer whereas
the medulla is not grazed. The gastropods avoided the yellow soralia in P. crocata. Unpublished
photos: Yngvar Gauslaa (a) and Knut Asbjern Solhaug (b)




L. marginata + P. tillacea

Ubytok vahy (g)
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L. marginata + M. exasperatula
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éernajové I. & Svoboda D. (2014): Lichen compounds of common epiphytic Parmeliaceae species deter gastropods both in
laboratory and in Central European temperate forests. — Fungal Ecology, 11: 8-16.



Vyuziti ve farmakologii a medicine:

= tradiéni medicina (Evropa, Cina, S. Am.) -
Usnea, Cetraria islandica (zapaly plic a
zanéty prldusek), Peltigera canina uzivana —
v Indii k Ié¢be onemocnéni jater (vysoky Sl
obsah aminokyseliny methioninu?)

Usnea

"
HERBAL SUPPLEMENT
11l 0z (30 mi)

=>»usnova kyselina: spasmolytické, antivirove,
antimikrobialni Uc¢inky — ve formé masti
ucinngjsi na vnejsi zranéni nez penicilin

=>»prokazany antitumorové ucinky néekterych
liSejnikovych latek

=>»produkce latek, které mirni projevy
Alzheimerovy choroby (C. macilenta)




Figs. 14 and 15. Preparation and application of |
(Usnea, Teloschistes, and others) to heal skin |




Vyuziti liSejnikt — Lichen uses




Barveni latek
Xanthoparmelia
Evernia, Roccella,

Parmelia

Kanada, native people, Navajo

Skotsko, barveni viny

s

(7L
Karen Diadick€asselman



Barveni pomoci lisejniku:

= barveni pomodi lidejnikd jiz za antického Recka
(mozna i drive)

=> Roccella montagnei — Cervené barvivo v Mediteranu

= fermentace" lisejniku (Rocella, Parmotrema
tinctorum...) s roztokem Cpavku — Cervené barvivo se
vyvinulo po ca. 1 tydnu

=> Skotsko — barveni viny: Harris tweed — rlizné lisejniky
(napr. Parmelia omphalodes)

=>dobfe se barvi vina, hedvabi (proteiny), htf bavina

(polysacharidy)

(o]

_ bapgeni Miny ;e Skotsku za pomoci lisejnikiie

) 2
! e Bt =
. [ Ny SRR



http://www.harristweed.org/blog/2013/02/dyeing/
http://red2white.wordpress.com/2012/04/17/dyeing-with-lichen-parmelia-saxatilis/
http://red2white.wordpress.com/2012/04/17/dyeing-with-lichen-parmelia-saxatilis/
http://red2white.wordpress.com/2012/04/17/dyeing-with-lichen-parmelia-saxatilis/

.| fermented three of the
different types in a mixture
of one third ammonia to
two thirds water for a few
weeks, shaking and stirring
multiple times daily, as
oxygen is needed to
release the dyestuff. The
most exciting one was the
rock tripe which started off
as a black substance and
slowly but surely the liquid
turned a brownish red and
then later a deeper garnet
color. The magic is that it
dyes the fibers a beautiful
purple color almost
instantly with no
mordanting or heat
required."

(http://resurrectionfern.typepad.com/resur
rection_fern/2010/10/almost-forgot-the-

lichen-dyes.html)




Lime Green Olive Green Leaf Green Dark Green

REINDEER MOSS 500G BOX - _
(nabidka Amazonu 3/2018 -
Cladonia stellaris

Orange

Fuchsia Carbon Black



https://www.amazon.it/s/ref=bl_dp_s_web_0?ie=UTF8&search-alias=aps&field-keywords=REINDEER+MOSS+500G+BOX

potrava lidi...

Aspicilia esculenta (Libye)

Native people near Kamloops, British
Columbia placing soaked Bryoria fremontii

into a pit oven for cooking.
(Photo copyright Sandra Peacock 1992).




L,Iwatake mushroom
gathering at
Kumano in Kishu"
from Hiroshige II's
Shokoku meisho
hyakkei ("100
famous views of the
(Japan) provinces")
1860 (Wikipedia).

Umbilicaria esculenta

e

Korean pan-fried Umbilicaria esculenta (wiki)

. =g



pOt rava Nepal, North-Eastern India, Himalaya

Limbu Woman

Nayaka S. Upreti D. K. (2012): An overview of lichen diversity and conservation in Western Ghats, India
(presentation on IAL 7 Bangkok, Thailand)
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¢ ® Choroby, Skudci, plevele

Zahradni stavby, Zahradni technika, Péstovani zeleniny, Péstovani ovoce, Bylinky,
Choroby, Skiidci, plevele, Rady do zahrady, Voda v zahradé, Chemie a hnojiva, Pokojové

LiSejnik na ovocnych strom
ho pryc¢ ze zahrady jed

LiSejnik patfi k zvlastnim organi’nﬁnﬁ ozeny ze dvou f
zcela odlisnych slozek, hub a fas.@QloznNgge si jich na ovocnych P mee]
stromech moc nevsi \dobfe. Tento parazit

odcerpava stromimPZiai e snizuje jejich vynos. A pokud

premyslite nad jniku G¢inné zbavit, pak jste na
spra ’
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- llsejmky se na Nce pouze p~ chytava
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iZAHRADKAﬁ: ,Prvni véci, kterou byste méli po nalezu téchto organizm( na kminku a
vetvich udélat, je ocistit porostla mista mechanicky pomoci kartace od odumrelé borky a
nasledné je natfit vapennym mlékem.” (foto: profimedia.cz)



ukryty bezobratlych




B.C. woodland caribou face extinction despite government protection.
Industrial development appears to be contributing most to the decline of caribou herds
(photo Garry Beaudry, BC Forest Service)



na zviratech (larva, brouk, carapax galapdzskych
zelv)

photo North American Lichens




=>Evernia prunastri (oakmoss) a Pseudevernia
furfuracea (treemoss)

=>sbirdny ve velkém mnozstvi v J Evropé - Francie,
Italie, Balkdn

=2>rocné se vyteézi 8000 — 10000 tun stélek

= extrakt stélky (véetné borky stromu) v organickém
rozpoustédle + ethanol

= vznikne roztok s obsahem esencidlnich oleju a
derivatu depsidy

=>tento roztok md sladkou ,,mechovou* vini

=>pouzivim k fixaci viné (aby parfém nevyprchal

ryC h Ie YA po kOZ kY) Aroma Description: mossy forest notes, earthy, hint of sweetness
D f' 'y .:{‘. ~v | ~. 3 y X .

Emotional Attributes: grounding, relaxing

Cosmetic Uses: perfumery:; has excellent fixative properties

Culinary Uses: used as a leavening agent for making bread. and as a hops substitute in beer
Medicinal Attributes: antibiotic properties: used by the pharmaceutical industry

Element Association: Earth

Magical Associations: luck, prosperity

Astrological Association: Capricorn

Planetary Association: Jupiter

Season: Autumn, Winter

Aromatic Note: Base note

Essential Oil: Yes, a highly valued perfumery ingredient with excellent fixative properties.
Concretes, absolutes, resins, resinoids, etc. are all manufactured, though they usually include
several related lichen species to improve odor guality.

Mixes Well With: basil, burgundy pitch. cedar. chamomile, galbanum, guggul, juniper,
labdanum, lavender, mugwort, myrrh, nutmeg. opoponax, palo santo wood, pine needles, pine
resin, rose, spikenard, tonka beans, valerian root, efc. Medical Disclaimer: Information on this

web site is for entertainment purposes only. This information is NOT intended as medical

advice or for use as diagnosis or treatment of a health problem or as a substitute for
ronsilting a licensed mediral nrnfeccinnal




farmakologie, parfumerie

Wall Street Journal Magazine, 2009, J.-C. Ellena, Master Perfumer (Hermes): "I was an
apprentice essential oilmaker in Grasse at the age of 16, on the night shift. Among other
essential oils, we made a lot of oakmoss, and after I'd put the distiller on, I'd lie down on a
bed of it and sleep." (Stephen Sharnoff, sec.cit.)



lat-K9ngdom Plantae; divisiom Bryophyta Fungi, Lichenes ©

Other names: Mousse de Chene, treemoss

Group: WOODS AND MOSSES

Odor profile: An inky, bitter-smelling forest floor evocative, prized essence coming from the lichen
that grows on oak trees in Europe (harvested in the Balkans). Nowadays severely restricted under skin
sensitization concemns, it is nevertheless an essential part of chypre fragrances and fougére
fragrances.

Since 2001 International Fragrance Association - IFRA has listed oakmoss as a restricted
ingredient — should not be used in consumer products if their quantity exceeds 0.1 % to
prevent adverse dermatological reactions. Following this, many houses reformulated their epic
perfumes, some (Guerlain) has found the way to preserve original versions extracting the
specific molecule not allowed by IFRA....... (https://www.fragrantica.com/notes/Oakmoss-
39.html)






antibiotika, masti

Antibacterial agent for deodorant
products in the form of solutions and
emulsions.

Copper Usnate (&) Copper usnate, derived from lichens,
Ethoxydiglycol diluted in ethoxydiglycol

Biostat

Antibacterial agent in concentrated
Evosina® Sodium Usnate Sodium usnate derived from lichens  form for use in deodorant and medical
products.
Anti-microbial activity foward gram-
positive bacteria. Moderately active
toward specific gram-negative strains &
Sodium salt of usnic acid extracted molds. Specific in-vitro inhibiting
from alpine lichen (Usnea Barbata) activity vs. Propioni bacterium
and diluted in butylene glycol acne. Useful in deodorant products,
solutions, & emulsions, anti-acne
products, and intimate hygiene
products.

Evosina® Sodium Usnate (&)
1,3 B6 Butylene Glycol

stranka venovana lichen uses (i recepty):
http://www.anbg.gov.au/lichen/lichens-people.html

Aspicilia fruticulosa

. epe . —
Aspicilia vagans




Cetraria islandica — puklérka islandska

~ MULLERQVy 2 )
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16 TABLET
K POZVOLNEMU ROZPOUSTENI V USTECH
DOPLNEK STRAVY

Anginal

L tablety §

s islandskym
lisejnikem
PRO ODKASLAVANI

Bez cukru! / Neobsahuje cukor!
Aspecton’ tablety Cerny rybiz
tablety Cierne ribezle

Islandsky liSejnik 4
Islandsky lisajnik

kaslia chrapotu / Pri driZdeni na kasel a zachripnu

Dr. Miller
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Antibacterial and anticancer activities of
acetone extracts from in vitro cultured
lichen-forming fungi

Agnieszka Felczykowska'”, Alicja Pastuszak-Skrzypczak', Anna Pawlik'~, Krystyna Bogucka'”,

Anna Herman-Antosiewicz ~ and Beata Guzow-Krzeminska

Control 1 ug mL*

Hela

MCF-7

PC-3

a—
@ Croes Mark



,In Ancient Egypt lichens were used in mummification and a number of mummies, their
body cavities stuffed with Pseudevernia furfuracea, have been found. The source of the

lichen is unknown. In past centuries there have been records of the importation of this
lichen into Egypt.”

\

Schmull, M & Brown, DL. (2009). Pseudevernia furfuracea, the mummy's lichen at the
Farlow Herbarium. Opuscula Philolichenum, 6, 45-50.
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Dalsi , Skodlivé™ ucinky sekundarnich metabolitti lisejnikd,
zejména Lecanoromycetidae:

=>dermatitidy, alergickeé reakce, podrazdeni
(dfevorubci v Sev. Americe) — (kyselina
usnova, evernova, fumarprotocetrarova,
stiktova a atranorin)

=>»atranorin a kys. stiktova mohou
zpusobovat také fotosenzitivaci ktize

=>Vv Severni Americe umiraji sobi — pokud
jsou nuceni opustit svlj obvykly areal a
dostanou se do nizSich nadmorskych
vySek — za€nou jist Xanthoparmelia
chlorochroa, kterou jinak nespasaji
(kyselina salazinova)




Klasifikace lisejnikt

Glomeromycetes

%Chytrids
'ﬁ’ Zygomycetes
~ @ Ascomycetes

Evolution pf
basidiosppres

Loss of flagell

Common
flagellate
ancestor

© 2007 Thomson Higher Education




( Neolectales, Neolectomycetes
: Pneumocystidales, Pneumocystidomycetes

l—: Schizosaccharomycetales, Schizosaccharomycetes
Taphrinal rinomycetes

Taphrinomycotina

L

(

Saccharomycotina

Pezizomycotina

(

Pezizales, Pezizomycetes
Dothideales
Patellariales

Lahmiales

Dothideomycetidae j
Myriangiales
Jahnulales

Dothideomycetes

PA

<€

Medeolariales
Pleosporales, Pleosporomycetidae
Arthoniales, Arthoniomycetes

W

N

_6:

urotiales
Cnygenales
G Coryneliales

Saccharomycetales, Saccharomycetes
Orblliales, Orbllomycetes
Triblidiales
apnodiales
Botryosphaeriales
Hysteriales
Chaetothyriales
Pyrenulales
V

Chaetothyrlomycetidae

Mycocaliciales, Mycocaliciomycetidae

Eurotiomycetidae

) /

Laboulbeniales
Pyxidiophorales

Laboulbeniomy j

Lichinales, Lichinomycetes

-

Acarosporales, Acarosporomycetidae
Candelariales
Umbllicariales

(=
1

Lecanorales
Pelligerales

Lecanoromycetidae
Teloschistales

\.

Agyriales
Baeomycetales

Ostropales Ostropomycetidae

Lecan

mycpfes

)

[

-

Cyltariales
Erysiphales
Helotiales
Rhytismatales
Thelebolales

)

Leotiomycetes

Y

Calosphaeriales
Lulworthiales

Meliolales

Phyllachorales
Trichosphaeriales
Xylariales, Xylariomycetidae

=

Hypocreales
Microascales
Melanosporales

Coronophorales
Hypocreomycetidae

oliniales
Chaetosphaeriales
Coniochaetales
Diaporthales
Ophiostomatales

Sordariomycetidae

B

Sordariomycetes

7

Lichenized Ascomycetes



Ascomycota (> 99 % druhti lisejniki)

Dothideomycetes
(pouze desitky rodd lichenizovanych, Trypetheliaceae)

Arthoniomycetes
(desitky rodl prevazné lichenizovanych nebo lichenikolnich hub

Eurotiomycetes
(nelichenizované i lichenizované, subclass Chaetothyriomycetidae —
Verrucariales, Pyrenulales)

Lichinomycetes
(vylucné lichenizované druhy, desitky rod)

Lecanoromycetes
(valna vétsina lichenizovanych hub (ca 90 %)




Eurotiomycetes: Chaetothyriomycetidae

Casto endoliticka stélka, skaly,
balvany (i ve vodé), borka,
dominanty vapencl




Albania — Valbona valley, Prokletije

Verrucaria s. lat.




Vodni lisejniky

Verrucariaceae




Lecanoromycetes: Lecanoromycetidae: Lecanorales

Cetraria islandica — puklérka islandska
LN 0 ‘ b
OH Oh ;
o]
OH
o]
0 0
o o)

e

lé¢ivka — fumarprotocetrarova kyselina, bory, viesovisté, kefitkovita stélka



Lecanoromycetidae: Lecanorales:
Cladonia — dutohlavka

kosmopolitni rod
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&
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: " f «7 : Sz x‘i ¢~
sect. Cladina ,sobi liSejniky" sect. Cladonia — prizemni
Supiny a podetia (podécia)



s oasv = . e . dutohlavka
,S0b1 lisejniky" — Cladonia rangiferina, sobi, lesni,

C. arbuscula, C. stellaris a dalsi horska

VIesoviste,
tundra, suté
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Cladonia — dutohlavka

sect. Cladonia

Lecanoromycet




Lecanoromycetidae: Lecanorales:

Evernia, Pseudevernia

borka stromU

E. prunastri (vétvi¢nik slivovy 5=
R furfuracea |
(terCovka otrubcita)

(,0akmoss, treemoss")

sber vetvicnikd v Makedonii



Lecanoromycetidae: Lecanorales:

4 ¢
)

Xanthoria parietina - tercovnik zedni

vsudypritomny
nitrofil

oo

skaly, borka,
eutrofizovana
mista



Lecanoromycetidae: Lecanorales:

i)

L8]

Letharia vulpina

kys. vulpinova

Letharia colombiana
=V severni v Evrope (i Americe)

tradiCné uzivana Letharia vulpina k
traveni liSek a vikd (G¢inna na vsechny
masozravce) — toxin kyselina vulpinova
— toxicka i vici hmyzu a mékkysim,
ale mysi a kralici jsou rezistentni




na prey carcass will kill any mammal that eats it.
Farmers mixed the powder with powdered glass and let the wolves eat it. When

they did, the glass made insertions in the flesh that allowed it to get into the

blood stream.” .
(Julie Thomas-Zucker, 2012)
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Letharia Vulpina

"This particular lichen is called

- 'wolf lichen.' They'd put out
pieces of meat with crushed glass and
bits of the lichen in it. The glass
perforated the intestines of the animal so
the vulpinic acid could reach the internal
organs faster."
"What did you do to my wolf?"
"Well, | didn't poison him with lichen... But
| did give him a
The same one | put on that jar."

n n

season

"l guess we both know a few things, number
Ikeda-san. Born out of the blood of a

Nogitsune, this lichen is quite special. airdate
More powerful than you know."
"What-what are you going to use it for?"
"There's a hiding inside a

writer

director

Letharia Vulpina

'
Episode Information
03

19

February 17, 2014
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Lecanoromycetidae: Peltigerales

lesy, vihci
mista
vyrazné
lupenité
liSejniky,
mezofilni.




Lecanoromycetidae: Peltigerales

Peltigera aphthosa, P. venosa, P. leucophlebia —havnatky se
zelenou rasou

v CR v
soucasnosti
velmi vzacné
druhy, hojnéjsi v
borealni zoné




Lecanoromycetidae: Peltigerales

Lobaria pulmonaria — dtilkatec plicni — kriticky ohrozeny
druh, indikator pralest, biondikace

.5 e




Lecanoromycetidae: Peltigerales

Lobaria pulmonaria

pralesovité porosty s dlouhou
ekologickou kontinuitou bez znecisteni
(u nas zbytky Sumava, Cesky les)

Rijen 2015 — mapovani klend, Sumava,
Modrava - Medved



Ostropomycetidae: Ostropales

The Conotrema-Stictis complex

Saprotrophy and lichenization as options for the same
fungal species on different substrata: environmental
plasticity and fungal lifestyles in the Stictis—Conotrema
complex

Mats Wedin, Heidi Déring and Gunnar Gilenstam
Department of Ecology and Environmental Science, Umed University, SE-901 87 Umed, Sweden
New Phytologist (2004) 164: 459465

Gana treg Gene fraa
nITS=LSU rDNA miSSL rONA
100 Enctis radiats (24450 100
I_— Sfictls rediats W53 |
Constrema 1 G2AT0
Conoirema 1 WE738
Conctrema 1 G2351
?5~l Conelrama 1 \W7200
- Species 1 Stictis 1 W2 .

Conetrama 1 W7183
Stictls 1 G2ddc 1
Shiedls 1 (24580
Etictis 1 G2d440c
Snctis 1 G353
Shictis 1 G245
Enctis 3 GH4A00
1 G papulorm G215
100 Snictls 3 GIES Emf“ | %
G popilorm 25108
Enctls 3 GHEITE
G papuiorm WIS
106 Efiotls 2 (2473 100
Sfictis 3 G2547a
Stictis 2 G2E0% w’ 2
Conedrama 3 GZIGT
100 Conotrama 2 G2355
Conedrama 2 WiN51

Conotrema 2 WT058

— 5 angia Congdrama 2 WT33
Conoirama 2 N1
Conotrama 2 N3777




Basidiomycota (< 1 % druht lisejnikti)

Cantharellales
(Clavariaceae: Multiclavula)

Agaricales
(Hygrophoraceae: Cora, Dictyonema, Lichenomphalia; Marasmiaceae:
Marasmiellus)

Corticiales
(fam. inc. sedis: Marchandiomphalina)

Atheliales
(Atheliaceae: Athelia; ?Lepidostromataceae: Lepidostroma)

Hymenochaetales
(fam. inc. sedis: Cyphellostereum)




Basidiomycota: Agaricomytotina: Agaricomycetes:
Cantharellales: Multiclavula mucida

hide ?

subkosmopolitni,
chladné a vihké
oblasti, humus,
tlejici drevo




Basidiomycota: Agaricomytotina: Agaricomycetes:
Agaricales: Lichenomphalia

L. alpina

globalni rozsireni,
nékteré
endemické druhy

L. hudsoniana - stélka



Biogeografie lisejnik

North
America

South
America

Legend

/] tundra, ice

7 coniferous forest
47 broadleaf forest
/| Mediterranean scrub
27| grassland
“/savana

4] semidesert

B desert

#28 dry tropical scrub
B subtropical forest
B monsoon forest
Ml tropical rain forest

arkto-alpinska tundra, tajga,
temperatni destné lesy, ....

8 % zemského povrchu - lisejniky
dominuji (Ahmadjian 1995)

4




dlouhovékost, vyuziti v lichenometrii
Xanthoria elegans

WU

LICHENS,
LICHENOMETRY
AND GLOBAL
WARMING

Glacier Peak in 2005 indicating the terminus positions in Black of the glaciers on east
side at their Little Ice Age Maximum, in white showing the maximum advance of the

1970's (using lichemometry, dendrochronology, and volcanic ash layers).
North Cascade Glacier project (http://www.nichols.edu/departments/Glacier/survey.htm)



Bioindikace

SO, ,NOx, eutrofizace,
ekologicka kontinuita,
radioaktivni prvky, globalni
oteplovani, forest
management, ...
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CHURCHYARDS FOR LICHENS
A Perfect Sanctuary Enjoy and Protect Them

A church and its graveyard provide
undisturbed surfaces on which
lichens can grow, especially on
stone. Remarkably, over one third of
the 2000 species of lichens that
occur in Britain and Ireland are found
in churchyards!

Limestone headstones with
yellow-orange crustose lichens

Psilolechia lucida
picks out the letters
on a sandstone
headstone

Chests provide different
niches for lichens
including the horizontal top

Trees and seats often have
leafy lichens

Granite Celtic
cross with leafy
and crustose
lichens

For further information see the BLS website www.britishlichensociety.org.uk or write to the BLS, clo Dept of Botany,
Natural History M € Il Rd, London SW7 5BD

! ® The Brifish Lichen Society The BLS acknowledges support from The R y Allen Trust
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