Ekologle mechorostu a lisejniku:
Interakce mechorostu Il.

Ptilidium ciliare
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Spermonosi

Cronberg et al. 2006 (Science)
Microarthropods Mediate Sperm Transfer in Mosses
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Spermonosi - ,,opylovaci“ mechorostu?

Rosenstiel et al. 2012 (Nature):
Sex-specific volatile compounds influence microarthropod-mediated fertilization of moss
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Figure 1 | Sex-specific volatile profiles. a, b, Representative two-dimensional
GC X GC-TOFMS chromatograms of volatile compounds from intact shoots of
a reproductive male (a) and a reproductive female (b) of the cosmopolitan moss
C. purpureus. Colours indicate relative measures of compound abundance; red

indicates compounds that are greater than 50% of the largest individual peak area.



Spermonosi - ,,opylovaci“ mechorostu?

Rosenstiel et al. 2012 (Nature):
Sex-specific volatile compounds influence microarthropod-mediated fertilization of moss
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Figure 3 | Springtails prefer female moss. a, b, The fraction of C. purpureus
samples chosen by springtails (error bars, mean * s.e.m.) in preference assays
of male versus female samples in Petri dishes (a, n = 24 assays, 491 springtails
counted); and male versus female samples in an olfactometer (b, # = 10 assays,
276 springtails counted). ¥¥*P <2 0.0001.
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Spermonosi - ,,opylovaci“ mechorostu?

Rosenstiel et al. 2012 (Nature):
Sex-specific volatile compounds influence microarthropod-mediated fertilization of moss
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Figure 4 | Springtails enhance fertilization in moss microcosms.

a—c, Fertilization success in C. purpureus and B. argenteum microcosms,
measured as the fraction of microcosms that developed sporophytes (error bars,
mean *+ s.em.). The effects of springtail treatment (a), water spray treatment
(b) and the interaction between these treatments (c) on fertilization success.
Plus and minus symbols represent the presence and absence of springtails and
water spray. n = 108 microcosms. *P <2 0.05.
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Spermonosi - ,,opylovaci“ mechorostu?

Zatim ale zdokumentovano jen u dvou druhu v in vitro podminkach

Bryum argenteum Ceratodon purpureus

Isotoma caerulea Scutovertex minutus Folsomia candida Sinella curviseta




Zoochorie mechorostu

U nékterych skupin vyrazné morfologické i fyziologické adaptace:
Splachnaceae - vyrazna apofyza (barva, velikost), lepkavé spory

Splachnum rubrum S. ampullaceum S. luteum

F. Martin

Tetraplodon mnioides
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Zoochorie mechorostu

U nékterych skupin vyrazné morfologické i fyziologické adaptace:
Splachnaceae — produkce ,vini“ na 1akdni hmyzu

Sporophyte odours identified from
Northern Hemisphere Splachnaceae.
Numbers in parentheses are the
number of distinct volatile compounds

sy \ 2 ‘@ B , | = ,

Splachnum (56)| Splachnum (45)| Splachnum (31) | Splachnum (9) | Tetrapiodon (20|  1d€ntified per species. A. 1-octene-3-ol
sphaericum ampullaceum |rubrum futeum mmioides and 3-octanone common to peat moss
A o and mushrooms. B. 6-methyl-5-

hepten-2- one and -ol, derived from

&
!

carotenoids. C. Butanoic acid and

B other short-chain fermentation
j\/\/L products. D. cyclohexane carboxylic
M acid esters and heptanal, both

common to mammalian urine. E.
Dimethyl disulfide and -trisulfide,
common to rotting flesh. F. Indole, G.
Phenol and cresol, all common to
herbivore dung. H. 2-phenyl ethanol
and benzyl alcohol; floral odours.
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Marino et al. 2009




Zoochorie mechorostu

U nékterych skupin vyrazné morfologické i fyziologické adaptace:
Splachnaceae — produkce ,vini“ na 1akdni hmyzu

Mosses Flies

Tetraplodon angustatus

_7Ravinia sp. 1

Scatophagidae
/Scatophaga suilla Fab.
/ Scatophaga furcata Say
4/ Sepsidae
Sepsis sp. 1

Anthomyiidae

Hylomyza partita Meigen
Pegohylomyia sp. 1

Pegoplata nigriscutellata Stein
Pegoplata patellans Pand

Fanniidae
Fannia spathiophora Mall.
Splachnum luteum
Calliphoridae
Calliphora vomitoria L.
Cynomyopsis cadaverina L
Lucilia sp. 1
Phormia regina Meigen
Phormia terrae-novae R.D.
Splachnum ampullaceum \ Muscidae
Eudasyphora cyanocolor Zett.
Hebecnema nigricolor Fallen
Helina cothurnata Rondan
Hydrotaea meteorica L.
\\- Hydrotaea militarus L.
‘Hydrotaea scambus Zett.
\\ Myospila meditabunda Fab

‘Muscina assimilis Fallen

Mydaea sp. 1

Phaonia curvipes L.
Marino et al. 2009 Polietes orichalceoides Huck.




Zoochorie mechorostu

Ztejmé ale i u jinych skupin mechd:
Schistostega pennata (Dicranales s.l.)

* ornamentika spor jako u Splachnaceae
* spory lepkavé, Spatné se Sifi vétrem

Anacamptodon splachnoides (Hypnales)

spory lepkavé, opakované nalezeny

na téle hmyzu, co se specializuje na

dendrotelmy (Wyatt et al. 2022)

Anacamptod
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Zoochorie mechorostu

Rudolphi (2009) Ant-mediated dispersal of asexual moss propagules

Aulacomnium androgynum Lasius platythorax

ale taky mnohonozky ¢i ptaci:
Zona (2013) Millipedes transport gemmae of Calymperes palisotii (Bryophyta: Calymperaceae)
Chmielewski et al. (2019) Forest passerines as a novel dispersal vector of viable bryophyte propagules
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Bryophyta s.l. > Marchantiophyta > Jungermanniopsida
Masozravé jatrovky?

kapsovité laloky list(l na zachytdvani vody
(nékdy s vickem)

Casto obsahuiji Zivé i mrtvé nalevniky, virniky
a roztoce

experimenty s kulturami nalevnikd ukazaly,
ze se akumuluji uvnitr lalok( — past?

* masozravost? vhodny mikrohabitat?

Pleurozia purpurea

Colura kilimanjarica




Masozravé jatrovky? - Pleurozia purpurea




Endofyty mechorostu

* metabarcoding povrchové sterilizovanych mech( ukazuje na pritomnost Sirokého
spektra hub v jejich stélkach
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Fig. 1. Distribution of IT51 OTUs per fungal phylum (A) and at the class level for the Ascomycota (B) and Basidiomycota (C). Raudabaugh et al. 2020



Endofyty mechorostu

» sekvenace i kultivaéni metody zjistily pfitomnost nékolika druh( spalenistich specialist( ve

stélkach mechorostu
LIFE CYCLE AFTER FIRE (0-2 years)

: Pholiota
¥ highlandensis

Sporocarps; \
.4 4- 24 months post -fire

Mycelium colonizing
burned soil

Forest fire

post-fire

I | ‘ Mycelium

W s producmg

" arthroconidia
Enters

endophytic
stage

Endophytic stage S
until next fire ]

LIFE CYCLE WITHOUT FIRE (decades?)

Raudabaugh et al. 2020



Mechorosty jako potrava herbivoru

2000

kaloricky nejsou o0 moc méné vyzivné nez
cévnaté rostliny, zrejmé ale h{if stravitelné

vyznamnejsi slozka potravy v arktickych
oblastech (sob, pistucha, lumik, pizmorni)

i tam ale Casto preference lisejnik(

v ramci hmyzu i specialisti na mechorosty
COMPARISON OF CALORIC VALUES

@ roots in Andropogon field
@ green herbs in Andropogon field
O bryophyte minimum (Dicranella)
® mangrove forest dominant vegetation
O bryophytes in oak woods
O bryophytes in alpine
@ tropical rainforest dominant vegetation
O bryophytes - mean of all species
O bryophytes in coniferous forest
O bryophytes in northern hardwoods
® leaves - 57 species
® stems and branches - 57 species
@ litter
O bryophyte maximum (Thuidium)
O bryophytes in alpine (from Bliss 1962)
@ roots - 57 species
@ Pinus sylvestris stand
< ® alpine Juncus dwarf heath
@ seeds - 57 species

13500 4000 4500 5000 5500 6000
cal / gdw Forman 1968
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Bryophyta s.l. > Marchantiophyta

Ochrana pred herbivory — silicna téliska

He et al. 2013




Bryophyta s.l. > Marchantiophyta

Liverwort class
@ Haplomitriopsida [
@ Marchantiopsida
. Jungermanniopsida

OB type

Many in all cells
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Hostitelé Sirokého spektra patogenu

» Bakterie (nekteré ale asi i mutualisti) ¢ ale hlavné houby
* Oomycety

Oomycete Bacteria
Phytophthora palmivora causes disease in Marchantia Pseudomonas syringae

1 dpi 3 dpi 5 dpi 7 dpi d

Jeong et al. 2023




Bryoparazitické houby

* predevsim zastupci Ascomycota a
Basidiomycota

* vznik této strategie alespon 20x
nezavisle na sobé

* popsano priblizné 500 druhd
bryoparazitickych hub

* skutecna diverzita ale radové vyssi —
,microscopic El Dorado”

e vyrazné rozdily v efektu na hostitele
(biotrof/nekrotrof)

Acrospermum adeanum

T

G. Greiff

Basidiomycota

Pezizomycetes

Leotiomycetes

Sordariomycetes

Eurotiomycetes

G. Greiff, adapted from Stenroos et al., 2010



Hostitelska specificita

* Uzka vazba na jeden druh hostitele
e koevoluce?
* SirsSi hostitelské spektrum hlavné u nekrotrofnich druh

* jeden druh mechorostu muze hostit i 10-15 rGznych parazitickych hub
(Casto specializace na konkrétni organy)

e celosvétoveé 25 000 druht mechorostu - skutecna diverzita
bryoparazitickych hub?

Octospora spp. Host mosses
0
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N e
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g © e
L Octospora svrcekii
a
g. S 058 Octospora sp. —~.._____ c oohvll
2 | Octospora —- Lampylophyiium
o ! . calcareum
o o , erzbergeri ~Tt---__
L 5 Pseudoleskeella
Q X o
o 01 Octospora sp. _ nervosa
n . 0.98 \“\\
g N . Orthotrichum pumilum
£ ] Octospora orthotrichi______ Orthotrichum
% o - S— | e— | — — —— ) = "‘diaphanum
1 . .
1 3 4 5 7 8 9 10 11 12 13 _| Octospora affinis -
"= Orthotrichum affine

Number of different host species
dle Eckstein 2024



Bryoparazitické houby - bryofilni Pezizales

e okruh rodu Octospora - zemnicka

» druhové bohatd skupina biotrofnich parazitll mechorosti rozsifena po celém svété
8 rodU, 212 popsanych + stovky nepopsanych druh

* specializovany infekéni aparat

Octospora erzbergeri
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Octospora - morfologie askospor

* korelace morfologie askospor s ekologii hostitele a mistem infekce

Dominant place of infection

f Q value
Aboveground Ornamentation
‘ height
parts _
Relative
<\ 7 / lipid content
AT * Qvalue
o Ornamentation
2 Rhizoids height
£ / Relative
NVK lipid content

Potential host lifespan

Ornamentation
" height
—_—
4 R Relative
Z Y
< 7

lipid content

Many years

Ormamentation
“—> height
<1 year Relative
lipid content

Janosik et al. 2023

Significance level

<0.10 ﬁ}
<oos 4
wor 4
<0.001 f

Significance level

<0.10 4}
<0.05 *
<0.01 f
<0.001 f




Specializace na konkrétni orgény hostitele

Octospora gemmicola ) Octospora affinis.
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Specializace na konkrétni organy hostitele

Epibryon interlamellare (Chaetothyriales): listy Polytrichaceae spp., specializace
na prostory mezi asimilacnimi listami

X,




Specializace na konkrétni organy hostitele

Lizonia spp. (Pleosporales): vrchol samcich rostlin s antheridii riznych
Polytrichaceae - kastrace hostitele




Specializace na konkrétni organy hostitele

Periantria frullaniae (Hypocreales): periant a mlady sporofyt Frullania spp. =
kastrace hostitele

Dobbeler 2002




Specializace na konkrétni organy hostitele

Epibryon endocarpum (Chaetothyriales): listy Plagiochila spp., extrémni
morfologicka redukce - cela plodnice uvnitf jediné bunky hostitele
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