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ONHAUTHbIE AMIIARHHKH B apUIHbIX YCAOBHSAX 4aCTO 06-
PasyloT OueHb GoraTble cOOBIIECTBa, IZle HeCHeLM(pHYHO
HapacTaloT ApyT Ha Apyre. VlHTepecHbM sBASETCA TO, UTO
IIepPBOHAYAABHO AHINAMHMKH BeZylue cebs KaK IapasuThbl,
BCKOpEe CaMH CTAHOBSATCA XO3SI€BaMH JASl ZIPYTMX AMINAH-
HUKOB. Msyuenue atoro sBAeHHS TpeACTaBASET GOABIION
HHTepec, TIOCKOAbKY OHO MO2KeT I10Ka3aTh, KAKUM 06pa3oM
HayMHAETCS TPOLece MepBUYHON AHXeHH3almH (TIoHCcKa Bo-
ZOPOCAH IPUGOM) B apPH/IHBIX YCAOBHSX.

In dry conditions, epilithic lichens often form abundant
populations and individuals of various lichens overgrow
each others. The fascinating fact is that lichens starting as
parasites become hosts for other starting lichens in later
stages. A question for the future research is: Why these
«parasite becomes host” cycles are pronounced especially
in arid regions?

Lichens are basically dual organisms [ 5] containing fungus
(mycobiont) and alga / cyanobacterium (photobiont). This
makes understanding their biology fairly difficult and many
questions are still unsufficiently answered. For instance, we
still know a little about the establishment of a new thallus.

In vegetatively reproducing lichens, where both partners
are distributed together in large multi-cellular diaspores
(e.g. soredia = globose units of several tens of micrometers
in diameter containing colony of photobiont cells intermixed
and coated by cells of mycobiont), establishment of the
new lichen is no mystery. Quick mobilization of both
lichen partners will result in the new thallus. Nevertheless,
situation is not always so straightforward - algal population,
which was transferring with the mycobiont in the soredium,
may be replaced by the local population of a new photobiont
[8].

Many lichens are known to reproduce exclusively by
small fungal diaspores: by sexual ascospores and asexual
conidia. Whether mycobiont in such lichens may be easily
dispersed, the algal partner does not produce and diaspores
for effective dispersal. Its mobility is thus restricted, although
algal cells or colonies of cells may be removed from thalli
and distributed by themselves.

The green algae from the genus Trebouxia represent
frequently detected photobionts. Although Trebouxia has
been found in a free-living state [e.g. 1, 4], these findings
are rather rare. It is almost certain, that Trebouxia algae do
not form larger and permanent free-living colonies. They are
predominantly found in lichens, in their vegetative diaspores
(mainly soredia) or in decaying lichen thalli.

Restricted source of available photobionts must often
cause obstacles in lichenization of germinating fungal
ascospores / conidia. Selectivity of mycobionts for only
particular Trebouxia lineages [2] makes their situation even
worse. Germinating mycobionts may solve this problem by
taking photobiont from foreign soredia [3]. It is suggested
that detached soredia of various lichens are abundant in most
lichen-inhabited habitats and they may densely covered
substrata colonized by young mycobiont mycelia.

Another possibility for the young mycelium to obtain
the photobiont is starting on other lichen. Lichenicolous

growth is not considered as the main way to obtain the
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photobiont partner in most habitats; lichenicolous lichens
are in low minority, when taken data from e.g. the main
European lichen floras [6, 7]. Nevertheless, “cryptic”
lichenicolous growth in early stages of lichens, which are
soon free-living, is very probable. The well known example
is a lichen Xanthoria parietina which obtains its photobiont
by invading soredia, pre-thalli or thalli of Physcia species
[3].

In steppes of southern Russia, we have found lots of
lichen communities on limestone rocks, where lichenicolous

growth is strongly pronounced in most of lichen species

(Tab. 1).

Each species often behave as lichenicolous lichens at
the beginning but later becomes the host for other starting
lichen mycobionts. The obviously big frequency of these
«parasite becomes host» cycles in very dry continental
areas is probably not random. We have no doubts that
photobionts are transferred in these cycles from hosts to
young thalli, but why is this strategy enormously developed
in the dry areas?

Tab. 1.

Host and lichenicolous lichens on dry limestone rocks in continental localities in southern Russia. Obliga-
tory lichenicolous lichens, which do not act as hosts, are in bold.
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Aspicilia calcarea .
Aspicilia desertorum e o .
Aspicilia sp. (lichenicolous) .
Caloplaca biatorina . .
Caloplaca bullata e o o .
Caloplaca decipiens e o o . . . o o .
Caloplaca inconnexa . .
Caloplaca polycarpa . . .
Caloplaca sororicida .
Caloplaca sp. (licheni- . o
colous)
Diplotomma sp. .
Candelariella oleifera e o o o e o o o e o o ¢« o e o .
Lecanora invadens . . . . . .
Lobothallia sp. .
Phaeophyscia nigricans . .
Phaeophyscia orbicularis . .
Physcia caesia . . .
Rinodina lecanorina .
Staurothele sp. . . .
Toninia cinereovirens .
Verrucaria calciseda .
Verrucaria marmorea o?
Verrucaria subfuscella .
Verrucaria sp. (grey spe- . . o . o o
cies) )
Verrucaria sp. (brown e o o N . o . o . o
species)
Xanthoria papillifera o o . . .
Xanthoria sorediata .
158 Cmenu Cesepnoii Espasuu: mamepuarvt VI Mexcaynapoanozo cumnosuyma



Hypotheses for future investigations

(1) Non-specific lichenicolous growth of lichens increases
towards dry habitats.

(2) Biodiversity of photobionts decreases towards dry
habitats.

(3) Lichen mycobiont diversity decreases towards dry
habitats.

(4) Biodiversity and

distributed species decreases towards dry habitats.

abundance of vegetatively

(5) Surviving of detached vegetative diaspores is limited
in dry habitats.

(6) “parasite becomes host” cycles exist in various
habitats with high frequencies. They are more obvious in
dry areas, because of slow growth and long life of lichens
in dry habitats.

Our research was supported by the Visegrad
Fund (51100753) and Institute of Botany AS CR
(AV0Z60050516).
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Boissaeno, uto B nousax Ha ray6une 20 cM Ha ckaome
CceBepo-3alalHON SKCIIOBULMH B 3UMHHH TIEPHOJ XOAOZ-
Hee, YeM B II0YBE Ha CKAOHE IOr0-BOCTOYHOH SKCIO3HIIUH, a
B AETHHII [IepHO/ TI0YBa TIPOrPeBaeTCs CUAbHee U Ha GoAee
JAMTEABHOE BPeMsl Ha CKAOHE I0r0-BOCTOYHOH 3KCIIOSHIIUH.,
YeranoBAeHO yBeAMYeHHE KOAHYECTBA BOZOPACTBOPHMOTO
OpraHHYecKOro BelecTBa Bo Bcex nousax. [lccaezosanusa
MHOTOAETHHH JMHAMHKH BO/JOPACTBOPUMbIX (JOPM Opra-
HIYECKOTO YrAepoJa M COZepzKaHHe BAarH OGHAPY2KHAO,
4TO HaMOOABIIHE COJEP2KAHHMA OPTaHUYECKOTO YTAEPOAaA
(PUKCHPYIOTCSI B CAE/YIOIIME 3a TOZIaMH, C AHOMAAbHBIMH
THZPOTEPMHYECKUMH YCAOBUAMU

[t was revealed that the soil at a depth of 20 cm on the
slope of the north-western exposure in the winter is colder
than the soil on the slope of the south-eastern exposure,
and in summer the soil warms up more and more time on
the slopes of the south-eastern exposure. The increase in
the number of water-soluble organic matter in all soils is
established. Investigations of long-term dynamics of water-
soluble forms of organic carbon and moisture content
revealed that the highest content of organic carbon fixed in
the next for years, with anomalous hydrothermal conditions

[eocucrembr KoHTakTa cTemu M TaWrM BBICTYNAIOT Kak
30HbI COINPUKOCHOBEHHS, B3aMMOIIDOHHKHOBEHUsS] U B3aH-
MOZEHUCTBHsI CTEIHbIX ¥ AECHbIX TUIIOB MIPUPOJHOH CPeADI.
Ha rteppuropun Cpeaneit Cubupu cremnb BeTynaer B KOH-
TaKT C TAUTOH — WHBIM THUIIOM MIPUPOJHOH CPeJbI, a CTEIH,
C KOTOPBIMH COIIPUKACAETCS TaWra, OTAMYAIOTCSI OT €BPO-
nefickux. OTH pasAUdHsl O6bSICHSIOTCS BbICOKOH CTENeHbIO
KOHTHHEHTaAbHOCTH KAuMaTa (rozoBasi cymMma OCaZKOB
HM2K€ TIOTEHUHAABHOH BEAUYHMHBI CYMMApHOTO HCIIapeHus],
He TOAbKO B CTENH, HO U B 3HAYMTEABHOH YaCTH apearoB
Talirn), npeobAaslaHHUEM TOPHOrO peAbeda: KOTAOBHHBI

U KPYyTble I0KHblE CKAOHDBI CIIOCOOCTBYIOT IIPOJBHKEHHIO
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