Ekologie lisejniku

4. lekce
Vztah lisejniku a prostred,
ofizpusobeni
bioindikace



Vztah lisejnikU a prostredi — extrémni biotopy

ddno charakterem prostredi, ovliviiuje morfologii, rdst a fungovani
liSejnikd

Horké a suché ekosystémy (pousté)

- mdlo vody, velké zmény teplot v rdmci dne, intenzivni slunecni
zareni, salinita, siiné suché vétry, eroze, prach-pisek.

pouze velmi mdlo jinych druhuU, nez korovitych - priklad Blizkého
vychodu - Ramalina maciformis, Teloschistes lacunosus (Galun 1963)
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Galun A. (1963): Autecological and synecological observations on lichens of the Negev, Israel. Israel Journal of Botany 12: 179-187.






Horké a suché ekosystémy (pousté)

- vétsina Austrdlie, Sahara, Jihoafrickd republika, Arabské pouste,
Gobi, Sonora, Chile....

- madlo drevin, srazky pod 250 mm/rok, feploty dne nad 40 st., v noci
k nule i pod nulu

- hlavni faktor — mdlo vody. Lisejniky v terénnich proldklindch,
zastinénych mistech, mlznych vadich, rosa ¢asto postaci k rUstu —

Ramalina maciformis a7 40 %~ SSSUSZIRSSTE F & VA0 | N s )

saturace vzdusnou vihkosti.
Za sucha lisejniky
neposkozovany teplem (az
70 stupnU vydrzi), ale ve
vihkém prostredi a vysokych
teplotdch nerostou -

Xanthoparmelia
(Chondropsis) semiviridis —
charakter rozsireni odpovidd

vyskytu pouze zimnich desfu. N
naturewatch.org.nz



Horké a suché ekosystémy (pousté)

mlZzné pousté — Chilie, Negev, Namibie, rzné rozdily v intenzité a
dobe.
Vagantni rUstovd forma — neprichyceny k substrdtu, kouleny vétrem

Aspicilia esculenta, fruticulosa
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Horké a suché ekosystémy (pousté)

U nds nékdy Neofuscellia pulla var. pokornyi tvori vagantni formu

vlidhojevné pohyby (rozvinuti) hydrochadzie, ,fenster flechten” — nad
substrat jen kus s tlustou kUrou, zbytek ukotven pod povrchem

toto viechno stabilizacni vyznam poustnich ekosystému
(,,cryptocrust”, ,soilcrust®)

http://www.morning-earth.org
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Fig. 1: Endocarpon
crystallinum, O-L-203077. A
— habitus, B — older
squamule, C — young
squamule, D — squamules
with substrate removed,
showing the attachment
organ (“Rhizinenstriange™).
Scale bars = 1mm.

Timdal. E.: Endocarpon
crystallinum, found in
Crete, a window-lichen new
to Europe. Herzogia 30 (1),
2017: 309-312




Makpbiii T.B. : (2015): ENDOCARPON
CRYSTALLINUM (VERRUCARIACEAE) —
HOBbIN 4719 POCCUW BUA NULLAWHUKA
N3 BAMKAJIbCKOW CUBUPWU. PacTuTenbHbI
mup Asmnatckom Poccum, 2015, No 3(19), c.
10-15.
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Puc. 1. Endocarpon crystallinum:
1, 2 — obmmii Bup; 3, 4 (cpes) —
SIMHEKPA/IbHbIN CJI0ON; 5 — Cpe3 Ta/uIoMa C
HepuTeneM, pU3OUTHBIM TSXKEM U
HOJICTIOeBUILEM; 6 — SKCLIMITYT; 7 — IIeiKa
nepurenus ¢ nepudusamun; 8 — CIOPHIL.
MacmrabHas nuHevika: 1 — 2 Mm; 2 — 1 Mm;
3-0.2MMm; 4, 6, 7-100 mxMm; 5 — 300 Mxm; 8
- 50 MKM.



Endocarpon crystallinum, Makryj (2015)
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(b)

desiccated

~ desiccated

hydrated

hydrated

Desiccated and hydrated forms of (a)
Chondropsis semiviridis and (b)

Xanthoparmelia coinvoluta.
Photographs by David Hollingworth. (De Vries et Watling 2008, Austral Ecology)



Horké a suché ekosystémy (pousté)

Nékdy dokonce lisejniky rostou na spodni strané pruhlednych
kaminkU ¢i na okrajich —inverzni stélky (Schubert et Klement 1971,
Rodin 1963) — Turkmenistan, Altaqi.

Mlha je (dle Lange et al. 1970) dostupnd cca 2-3 hodiny denné, t].
dostatecné dlouho pro rUst lisejniku (i pfi vydeji na dychdni v noci).




Polarni a alpinské oblasti

krdtké vegetacni obdobi, nizké teploty, dlouhd obdobi mrazy,
metabolismus i pod nulou, nejcastéji korovité druhy s pritisklou stélkou
v extremnich oblastech chladu, ¢im veétsi sezonnost, fim vice
kerickovitych a lupenitych. Mnohé rody jak poldr, tak pouste —
extrémy (Rhizocarpon, Buellia, Lecanora, Lecideq)

(Siple 1938 — 7 druhu lisejniky blizko jizniho pdlu)



http://mycoportal.org/portal/taxa/index.php?taxon=93011

/ 100 years = 6 mm diam.

Hallett

jj m mngo in chen grewu-n rates supports their use as
W of climale chango in Antarctica. Flora202(8), 867-673.
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Photosynthesis and temperature of

Umbilicaria decussata
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exactly same time.

Identical optima

NO apparent Adaptation




Macroenvironmental zone

Biodiversity increases driven by

Increased productivity due to longer active periods
due to longer melt periods (warmer) and increased
precipitation (also more niches)

- Opportunities for different Jife strategies targeting

: growth rather than survival hraosz e .
lemperature i than survival, broader range of
species.

Temperature strongly influences lichen growth rates in northern peninsula

Snow kill has now become important due to increas

duration and cooler summers:; it is
This adds another leve| of comp

ed snow fall, longer snow
species-specific,

lexity.

Cyanobacterial lichens can't stand the colqg




TABLE X

RECORDS OF LICHENS FROM HIGH ALTITUDES

Area

Elevation (m)

Lichen species

References

Karakorum (K2)
Makalu (Himalaya)
Mount Everest

Sikkim (Himalaya)
Khumbu Himal
(Himalaya)

Wakhan mountains
(Afghanistan)

Kaukasus

Nevado de Toluca
(Mexico)

Pico Espejo (Andes,
Venezuela)

Andes in North Chile

Central West Alps
Mt. Rosa (Switzerland)
Mt. Tacul (Savoie)

Breithorn (Switzerland)
Grande Casse, Taren-

taise (Savoie)
Grofglockner (Austria)

Alaska

7000
6200
5800—6000

56605880
5400
5000

5200-5.400
5500
4500
4750

up to 4500

up to 4800
4638
4200
4171

3861
3700

2140

Xanthoria elegans
“Few lichen thalli”
15 species (Cetraria, Letharia,
Placodium, Rinodina, Lecanora,
Aspicilia, Acarospora, Gyrophora,
Lecidea)
13 species
Candelaria vitellina var. glacialis
Candelaria nepalensis
Parmelia sinuosa, Candelaria himalayana
Coccocarpia parmelioides, Lecanora rubina,
L. chondroderma, L. terretiuscula, and others
Xanthoria elegans, Lecidea tesselata, Lecanora
melanophthalma, L. dispersa-areolata, Caloplaca }
paulii. Umbilicaria decussata, Staurothele elopima
Umbilicaria virginis
Cora pavonia, Parmelia conspersa, Parmelia
stenophylla
15 species (reduced growth)

Gams (1960)
Swan (1961) cf. also Mattick (1953)
Paulson (1923)

Hooker (1855, after Singh 1964)
Poelt and Reddi (1969)
Poelt (1963, 1966)

Roemer,
Gilbert

Frey (1947)
Dix (1959)

| cited by Poelt and Wirth (1968)

Hertel (1971)

Species of the Neuropogon acromelanus association Foilmann (1965d)

2 species

Parmelia encausta, Haematomma ventosum

Solorina crocea, Squamaria concolor, Haematomma
ventosum

Stereocaulon condensatum, Solorina crocea,
Squamaria concolor, Buellia discolor, Lecidea
contigua

16 species

32 species of the genera

Umbilicaria {4) Lecanora (4)
Parmelia (2) Cornicularia (1)
Caloplaca (1)

18 species

Gams (1960)
Maheu (1907)
Frey (1968/1969)
Frey (1968/1969)

Frey (1968/1969)
Frey (1968/1969)

Viereck (1967



Vihko, mokro, voda .
Vétsina lisejnikl nesndsi trvalejsi zamokreni, snéhovd vyleziska a
mista, kde je na jare voda )

Nékteré druhy adaptovany u vody, nékteré (Verrucaria silicea,

V. praetermissa) ve vode trvaleji.

Zone with

SamATe, Yerrucaria aqualitis
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FiG. 19, Relation between the annual period of mundation (percents, abscissa) and eleva-
tion above the low waterline of different lakes and creeks (em, ordinate), compared with
zonations of different lichen communities as observed by Santesson (1939) at Lake Straken
and by Ried (19604) in Central European creeks. 0, Lake Struken (average of 8 years):
A, Seebach near Lunz: o, Mauerbach (Wienerwald): e, typical curve for European water
levels.,



Destné lesy

Mnoho habitattd, dominuji cyanolisejniky, a lisejniky s fasou
Trentepohlia - limity nedostatek svetla a moc vihka. Koruny, paseky,
hory, foliikkolni druhy. Rozdil temperdtni destné lesy a tropické destné
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The Wet Coast Weather Report

January Average 300 cm (120") Snow is rare
5°C (40°F.) per year Average 220 days
July Average 75% falls from frost-free per year
15C (59°F.) November to April

R W fian W

b UI/,"I

LTI iy —
SV ‘.‘uu!’/""’” .

Storm winds
may gust to
130 km/h (80 mph)







LiSejniky — dulezité charakteristiky pro bioindikaci

- dualni organismy

- Siroké spektrum osidlovanych substratd
- dlouha Zivotnost, pomaly rust

- nemaji ochranné vrstvy

- kontinualni metabolismus



Bioindikace

SO, ,NOx, eutrofizace,
ekologicka kontinuita,
radioaktivni prvky,
globalni oteplovani,
forest management,
tézké kovy, fluor...
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Metody bioindikace

- floristicko-chorologickée

- tfransplantacni

- fytocenologické

- anatomicko-fyziologické

- fumigacni experimenty

- dynamika v Case- monitoring

- fyzikdlné-chemické (biochemické) analyzy (vodivost,
obsah tézkych kovu)




U&inky Skodlivin na lisejniky

- snizeni reprodukcniho potencidlu (gener. i veg.
mnozeni

- redukce rustu,

- blednuti,

- zména chloroplastt (degradace chlorofylu na
feofytin),

- zvétseni vakuol,

- rozpad membrdanové intergrity

- atp.

Lecanora conizaeoides



Milniky bioindikace znecisténi ovzdusi
1866: Nylander, ,,hygiometres sensibles”, Pariz

1891-1901: Arnold (Mnichov)

1924: Sernander, , lichen desert”, Stockholm
1959: Roskovd a Kmoch, Plzen, 1. &s. bioind. prace

1966: Brodo, Long Island, zdokonalil metodu

L] 7 o\ L] 7

1962: Pisut, Rudnany, zelezarny, méd, (charakter
terénu)

1966: LeBlanc a Rao - zkoumali pobliz mérici
stanice skodlivin



1969: Kofler, viliv SO, na kliceni askospor

1970: Howksworth et Rose ,,Qualitative scale for
estimation sulphur dioxide air pollution in England
and Wales using epiphytic lichens"”, London

V kontextu, kdy bylo dominantni znecisténi zptisobovano SO,, vznikla kvalitativni metoda
Hawksworthe a Rose (1970). Tato metoda spociva v rozrazeni kolem 80 druht epifytickych
liSejnik’ do 11 skupin. Kazdé skupiné je dosazena urcita hodnota koncentrace SO, . Tato
metoda byla od svého vzniku velmi ¢asto pouzivana pro svou relativni jednoduchost ke
kartografii znecisténi v mnohych statech Evropy (Belandria et Asta 1986; Delzenne-Van
Haluwyn 1973; Déruelle 1983; Lerond 1981). U nas kvalitativni zhodnoceni lichenofldry
provadél LiSka v okoli Tabora (LiSka 1997).

S postupnym snizovanim znecisténi plisobeného SO, nektefi autofi konstatovali urcity posun
mezi experimentalné zjisténymi hodnotami a pfimymi fyzikalnimi mérenimi a pfitomnost
druhl i v jinych spolecenstvech - Richardson (1988), Van Dobben (1996), Seaward et Letrouit-
Galinou 1991; Letrouit-Galinou et al. 1992; Seaward 1993). Doslo k modifikacim Zebri¢k( (viz
napft. Belandria et Asta 1986; Seaward 1989; Svoboda 2002).



Bioindikace SO, , Hawksworth a Rose (1970)
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Charakteristické druhy SO,
ug/m3

Epifyty chybéji. ?

Desmococcus viridis s.l. pfitomen, ovsem pouze na bazi kmene. ~ 170
Desmococcus s.l. po celém kmeni; Lecanora conizaeoides limitovana na bazi kmene. ~ 150
Lecanora conizaeoides po celém kmeni; Lepraria incana hojné na bazi. ~ 125
Hypogymnia physodes a/nebo Parmelia saxatilis nebo Parmelia sulcata se objevuji na bazi kmene, dale se ~70

vvvvv

Hypogymnia physodes nebo P. saxatilis rostou do dvou metr( od zemé ¢i vice; objevuji se P. glabratula, P.

subrudecta, Parmeliopsis ambigua a Lecanora chlarotera; Calicium viride, Lepraria candelaris, Pertusaria amara ~ 60
se mohou objevovat; je-li pfitomna Ramalina farinacea a Evernia prunastri, tak pouze na bazi kmene; Platismatia

glauca mlze porlstat horizontalni vétve.

Parmelia caperata pritomna alespon na bazi kmene, hojné Pertusaria (P. albescens, P. hymenea) a Parmelia (P.
revoluta (kromé JV), P. tiliacea, P. exasperatula (S) Graphis elegans; Pseudevernia furfuracea a Alectoria ~50
fuscescens pritomné v horskych regionech.

vvvvv

Pertusaria hemisphaerica, Usnea subfloridana, Rinodina roboris (na J) a Arthonia impolita (na V). ~ 40

Usnea ceratina, Parmelia perlata ci P. reticulata (J a Z) se objevuiji; Sifi se Rinodina roboris (J); Normandina ~ 35
pulchella a U. rubigena (J) jsou obecné pritomné.

Lobaria pulmonaria, L. amplissima, Pachyphiale cornea, Dimerella lutea ¢i Usnea florida pritomny; chybéji-li, tak
korovité druhy jsou velmi dobte vyvinuty a na dobfe oslunénych stromech jich je i vic nez 25 druhd na kmeni. ~30

Lobaria amplissima, L. scrobiculata, Sticta limbata, Pannaria ssp., Usnea articulata, U. filipendula ¢i Teloschistes optimalné
flavicans. Cisty vzduch



Vysledky 3/4=

2. Kartografie uzemi podle vysledku metod
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Hawksworth et Rose



1970: Leblanc et De Sloover, ,Index of Atmospheric
Purity”, Montréal

- Metoda spociva v pozorovani epifytickych liSejnik(l na stromech a naslednou
kalkulaci indexu se zahrnutim rGznych parametr(. Vyssi hodnota signalizuje
lepsi kvalitu ovzdusi. V pavodnim vzorci je ovsem nékolik neurcitosti v pojeti
nékterych parametrl a metoda tak nechava dost volnosti v interpretaci.
Volnost interpretace ovsem znemoznuje moznosti srovnani mereni
jednotlivych autord.

- Herzig et al. (1987) zkoumali pouzitelnost IAP s pouzitim liSejnikovych snimkd,
kdy méfili cetnosti druhll na definované mriZzce o deseti polich. Z téchto
hodnot pocitali hodnoty IAP. Dale testovali korelaci téchto IAP s 8 rlznymi
polutanty (SO,, NO,, Pb, Cd, Cu, Zn, Cl, prachové ¢astice). Nejlepsi korelace (r =
0,98) byla nalezena pro tvar IAP = X f (tj. soucet ¢etnosti druhu).



The European Guideline for mapping lichen diversity
as an indicator of environmental quality (LDV method)

- sums of frequencies of lichen species on a ®N

defined portion of a tree trunk et =

- four cardinal points surveyed : ;

- Lichen Diversity Value (LDV) index = —
I O

Asta J. et al. (2002): Mapping lichen diversity as an indicator of environmental quality, In: Nimis
P.L., Scheidegger C. & Wolseley, P.A. (eds.): Monitoring with Lichens — Monitoring Lichens. —
Kluwer Academic, Dordrecht, 273-279.



2002: Asta et al., ,,European guideline for mapping lichen
diversity as an indicator for environmental stress”, Europe

Hodnota indexu lisejnikové diversity LDV je pocitana podle nasledujiciho vzorce:
Pro strom i
Stromi:Z,"FN; 2Z,"FE; Z,"FS; 2,"FW

kde je:
2,"F, : soucet frekvenci liSejnikovych druhl na mfizce
N : smérem na sever;

E: smeérem na vychod;

S: smeérem na jih;

W smeérem na zapad.

Pro Ctverec j

LDV,= MZ,"F,N, + MZ,"FE + MZ,"F;S + MZ,"F,W

kde je:
MZ," F;:pramér souctu frekvenci lisejnikovych druhu na vsech stromech na Ctverci |
N: mrizek orientovanych na sever;

E: mrizek orientovanych na vychod;
S: mrizek orientovanych na jih;
W: mrizek orientovanych na zapad.



The European Guideline for mapping lichen diversity
as an indicator of environmental quality

- standardized protocol for European
monitoring of epiphytic lichens

- estimation of air pollution

- conservation biology

- ecological continuity of sites
- woodland fragmentation

- forest management as whole



European guideline....




Dulezita pravidla pro bioindikaci:

- dobre definovany druh

- dobre identifikovatelny, ndpadny
- rUst tam, kde pfistroje nemuUzou

- citlivy, nizk& tolerance k rozsahu faktoru
- nutnd jednoduchost a nendkladnost




Dynamika druht v CR

- acidofilni toxitolerantni druhy — velky ndr0st ca 1950-1995, od té
doby pokles vyjma Ostrava, Mostecko) (Hypocenomyce scalaris,
Lecanora conizaeoides, Scoliciosporum chlorococcum)

Scoliciosporum chlorococcum, Hypocenomyce scalaris, Lecanora conizaeoides
(www.stridvall.se)

(Grenoble-Universités) (Cesky kras)
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Dynamika druht v CR

- nitrofilni druhy — velky ndrist za poslednich 15-20 let (Xanthorion -

Xanthoria parietina, X. polycarpa, Candelariella, Phaeophyscia
nigricans, P. orbicularis)

NOX (pg/m3)

Dusik je stabilni, neubyva, nékde
pribyva

—— zimni priméry

- - - - - letni prGméry




Dynamika druht v CR

- vymizelé druhy — extrémné nachylné na SO,, pralesovité druhy, -
Lobaria pulmonaria, Sticta, ale i Flavoparmelia caperata,
Peltigera sp. div. — hlavné zelené havnatky




Dynamika druht v CR

- Flavoparmelia caperata, Peltigera sp. div. — hlavné zelené
havnatky — druhy, ktere zmizely z velkého Uzemi CR

Refugia druhu - Sumava, Zofin,
castecné Jeseniky i jinde




F. Rose (GB): IEC, RIEC, NIEC (Indexes of ecological
continvuity of ancient woodlands

- nékteré druhy (Sticta, Nephroma, Acrocordia, Lobaria, Pannaria)
rostou jen v mistech s vysokou ekologickou kontinuitou v Case —tj.
pocitqji se tyto druhy a podle nich se usuzuje na ekologické stari
porostu

- Ovlivnéno znecisténim, v mistech se slabsim a pouze pozadovym
znecisténim funguje (napr. i Cechdch, i kdyz zde druhy jiné)

g:& ol

Rose F. (1974): The epiphytes of oak. — In: Morris M. G. & Perring F. H. (eds): The British Oak. — E.W. Classey, Farringdon,
pp. 250-273.

Rose F. (1976): Lichenological indicators of age and environmental continuity in woodlands. — In: Brown D. H., Hawksworth
D. L. & Bailey R. H. (eds): Lichenology: Progress and Problems. — Academic Press, London, pp. 279-307.

Rose F. (1988): Phytogeographical and ecological aspects of Lobarion communities in Europe. — Bot. J. Linn. Soc. 96: 69—
79.

Rose F. (1992): Temperate forest management: its effects on bryophyte and lichen floras and habitats. — In: Bates J. W.,
Farmer A. M. (eds): Bryophytes and Lichens in a Changing Environment. — Clarendon Press, Oxford, pp. 211-233.

http://www.thebls.org.uk/about-lichens/indices-ecological-continuity-woodland-epiphytic-lichen-habitats



