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T'opMoHA/IBLHBIN M AHTHOKCHIAHTHBIN CTATYC NOMYJIAHI
Physcia stellaris (L.) Nyl., npouspacraommnx B pa3HbIX
NpUpPOAHBIX 30Hax Pecny0imkn bamkoprocran

Jluwatinuku euda Physcia stellaris (L.) Nyl cobupanu 6 necax necocmenhoul
(Anvweesckuii pation), eopro-necrou (Mwumbatickuii paiion) 30max Pecnyonuxu
Bawxopmocman u ¢ napkax e. Cmepaumamax. Yemarnosneno, umo npeocmagumenu
nonynsyuu P, stellaris 2. Cmepnumamaka umenu MeHbULYIO CYXYIO MAcCCY,
NIoWaods, CPeoHIo ONUHY, d MAKdICe YUCIO anomeyull u jonacmell, nNo CPAGHEHUIO
¢ nuwanHukamu, pacmywumu 6 HMwumbaiickom u  AnbuieedCkom  pailoHax,
Cmamucmuuecku 3HAUUMbIX pa3iuyuil 8 MOpGOMempuieckux noKaA3amensix mexncoy
obpasyamu JUWMAHUKOS, @bipocuwux 6 Hwumbaiickom u Anvuieesckom paitioHax
ne evisgueno. Ilokazamna Oonee BbICOKAs AKMUBHOCMb KAMALA3bl 6 00paA3yaAx
uz e. Cmeprumamax, umo ceudemeibcmeyem 00 yuacmuu aHMUOKCUOAHMHOU
cucmembvl  TUWALHUKOS 8 NpOYeccax aoanmayuu K YCIOGUAM aHMPONO2EHHO2O
6030eticmeus. Onpedenenvl pasiuuus 20PMOHAIbHO20 CMAmMyca (UHOOIUTYKCYCHOU
Kuciomul, adCyu3060l KUCIONMbI, CYMMbL YUMOKUHUHOS U NPOU3BOOHBIX 3eamuHa)
Y AUWAUHUKOS, pACMYWuX 6 PA3HbIX YCI08USAX obumanus. Ycmauosneno, umo 6
00pasyax IUUAHUKOS, NPOUPACMAOWUX 8 20p00e, HAOIIOAIUCH BbLICOKUL YPOBEHb
cooepoicanus ABK u omHocumenvHo HusKue KOHYeHmpayuu aykCUHo8 U YumoKUHUHO8
6 mannomax. Coenano npeononodicenue 0 mom, Ymo OMmHOCUMETbHO HU3KASL POCNOBAs
AKMUBHOCMb TUWALIHUKOS, NPOUPACMAIOWUX 8 20pode, Modicem Oblmb C8A3aHd C
peakyueti 20pMOHAIbHOU cucmemvl. OOHAPYHCEHbL PASTULUS 8 2O0PMOHATLHOM CIAniyce
JTUMAUHUKOS, NPOU3PACMAIOWUX 6 PA3HbIX NpupooHslx 30Hax. Ilokazano nanuuue
ONPEOeNeHHOU C8A3U MeNCOY BbICOKUM VPOGHEM COOEPICAHUsL AVKCUHOG U Oonee
KPYNHbIMU pazmepamu Kiemox pomobuonma ¢ Huumbaiickom patione. U naobopom,
bonee menxkue Kiemku Gomooduonma 6 Anvuiee6ckom patione YCmaHogieHvl Ha one
6bICOKO2O YPOBHS COOEPAHCANHUS YUMOKUHUHOB 8 MALTOMAX TUUATHUKOG.

KnroueBble cioBa: uzmenenue Mop@onocuueckoco CoOCMOANUS, Kamaniasd,
aykcunvl;, ABK; yumokunumoi.

BBenenune

JIMIraltHUKY W3yYaloTCs OYCHb JAaBHO M aKTHBHO B POJIM MHIUKATOPOB CO-
CTOSTHHSI OKpY’KaloIIeH cpellbl; U3BECTHO, YTO CTENEeHb YTHETEHUSI UX POCTOBBIX
TOKa3aresien SBIsIeTCS MapKepoOM YPOBHS aHTpONOTreHHOoW Harpys3ku [1]. U3me-
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HEHHE MOP(OJIOTHIECKOTO COCTOSHUS JHINaWHUKOB (YMEHBIICHHE Pa3MEpOB,
OroMacchl, MJIOLIA/I1, KOJIUYECTBA JIOMACTEH U arnoTelnii) sSBIseTCS EPBbIM BU-
3yaJbHO Pa3IMIUMBIM IIPH3HAKOM, KOTOPBIN CBHCTEIBCTBYET O BO3ICHCTBUN HA
JUIIARHUKY 3arpA3HSIOINX BelecTB [2, 3], omHako OoMbllas U HEKOHTPOJIHUPY-
eMasi U3MCHIUBOCTb MOP(POMETPHICCKHUX TPH3HAKOB SMH(UTHBIX JNIIAHHIKOB
paccMarpuBaeTcs B JIMTEpaType Kak IoMexa JAJsl YCTaHOBJICHUS 0COOCHHOCTEH
OHTOTCHE3a 0COOU B ONPENICIICHHBIX YKOJIOTHYESCKHUX yCIoBHAX [3, 4]. U3BecTHO,
4TO y OOJIBIIMHCTBA PACTEHUI NPOIIECC PETYIISAIIMU POCTOBBIX IPOLIECCOB HAXOAUT-
Cs1 107 KOHTPOJIEM TOPMOHAIBHON CHCTEMBI [ 5, 6]. JIaHHBIX O PO (PUTOTOPMOHOB
B POCTOBBIX Ipolieccax JHUIIAWHUKOB B TUTEPaType 3HAYUTENBHO MEHbIIE [7], U
gare 00CyKIaeTCsl PO TOPMOHAIBEHOI CHCTEMBI B OTBETHOM peaKIiy Ha OIIpesie-
JICHHBIH THI 3arps3HeHus [8]. B auteparype oueHb Mano oOCy:KAaeTcsi MEXaHU3M
(OpMHUPOBaHMUS POCTOBBIX PEAKIN JNIIAHHUKOB, TOITOMY HaM IIPEICTaBISIOCH
WHTEPECHBIM U3y4YeHHE BO3MOXKHOM PO TOPMOHAIBHOW CUCTEMBI B (JOpMHUpOBa-
HUH MOP(POMETPHUCCKHUX MOKa3aTeied B 3aBUCHMOCTH OT MPUPOIHO-KIMMAaTHYC-
CKHX U SKOJIOTHYECKUX OCOOCHHOCTEH MECT MPOU3PACTaHUs TUIIAIHUKOB.

B xome mpoBenenHns mpeaBapuTENFHOTO OMUCAHUS JTUXeHO(Iops! . CTtepin-
TaMaka ¥ OKpYy’Karolux ero jecos B MmumoOaiickom 1 ANbIIEEBCKOM paiioHaX
Pecniyonmukn bamkoprocran (PB) Hamu ycTaHoBIeHO, YTO SMTUGUTHBIN JTUIIAK-
HuK Buaa Physcia stellaris (L.) Nyl xopoiio npeacTaBieH Ha BCeX HCCienye-
MBIX MPOOHBIX TuTOImAAKax [9]. Llenb uccnenoBanus — yCTAaHOBJICHUE PO TOP-
MOHAJIbHOW M aHTHOKCHJIAHTHOW CHCTEM B Ipolleccax aJanTaliy JUIIaHHUKOB
Buna P. stellaris k onpe/ieJICHHBIM SKOJIOTHYECKUM (PaKTOpaM CpeIbl OOMTaHUsI.

Marepuajbl 1 METOAUKH UCCJIET0BAHUS

OObBEKT HCClenoBaHusl — SMUPHUTHBIN JHUITAWHUK BUuaa Physcia stellaris (L.)
Nyl. Mecto c6opa marepuana — napku I. Crepiutamak u Jieca Mmmmobaiickoro u
AnpireeBckoro paitoHoB Pb. Creprnuramak, ¢ OHOM CTOPOHBI, SBISIETCS TOPOIIOM C
BBICOKOW aHTPOIIOTeHHOM Harpy3koii (MHeke 3arps3HeHus armocdeps! paBeH 9,2)
[10], a c apyroii — pacmonaraeTcsi Ha TPAHUIIE IBYX MTPUPOAHBIX 30H: TOPHO-JIECHON
(MmmmOaiickuii paifoH) u mpexypanabcKoil necocTemnu (AnblieeBCcKuil pailon).

COop numaitaukoB Buaa P. stellaris nposenen B uroHne—urone 20162017 rr.,
MapIIPYTHBIM METOJIOM B TpeX 0a30BBIX TOUKAX: MEPBasi TOUKA — AJIBIICEBCKHIA
paiion (53°58'06,5"N, 55°03'7,56"E), Bropasi Touka — WmmmMOaiickuii paiion
(53°62'50"N, 56°60'7,9"E), tpeTbst Touka — I. Ctepnuramak Pecryonuku bam-
kopTocTaH (53°62'9,9"N, 55°9'3,01"E). KonndecTBo pOoOHBIX TUIOMIAI0K B KaXK-
Joi Touke coctaBusio 5. Ilpu ompenenenun npodHoi mromanku (10 x 10 m)
YUUTHIBAN: CXOXKECTh JPEBECHBIX IMOPOA, IUIOTHOCTH JIECOMIOCAIKHU, OIM30CThH
JIOpOT" U BOJIOEMOB MPUYPOYEHHOCTD K penbedy, KoahPHUIHEHT BCTpedaeMOCTH
P. stellaris va uccnemyemoit repputopun [11].

JIMIaiHUKY TS KCCIICIOBAHUI COOMPAITH B TCHEPATHBHOM BO3PACTE B CYXYIO
MOTO/y Ha OJTHOCTBOJILHBIX JICPEBBAX JIMIIBI MenkonucTHOU (Tilia cordata Mill.)
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¢ JUTMHOU OKpykHOCTH cTBosia 70—160 cm, Ha BbicoTe 0,9—1,65 M, Oe3 MexaHu-
4eCcKnX MOBpeXIeHHH Kopbl. CpemHsiss Macca COOpaHHOTO MaTepualla KaxkJ10ro
BapHaHTa B CyXOM COCTOSIHMU cocTamisiia 250+5 1. [Ipu cOope TayomoB ¢ Je-
PEBBEB YUUTHIBAIOCH CIIEyIOLIee: 00Iiee BUI0BOe OOrarcTBo, INIOTHOCTh IOy~
JISIIAH, TIONIOKCHUE B CHHY3WUHU KaXKJI0TO TaJUIOMa, OCBEUICHHOCTh, COXPaHHOCTD
tanioma [11]. Onpenensiiu B cnoesumax P, stellaris cnepytomue MophoMeTpu-
YeCKHe MPU3HAKH: TUIOIIA]h CIIOSBHUIIA, MAKCUMAIILHBIN JIMHEHHBIN pa3mep, Ono-
Maccy, KOJIM4YeCTBO JIONACTeH 1 aloTenuii, a TakKe OKPacKy aroTelyii, CTeneHb
MTOBPEXKICHHOCTH, OKPACKy TAJIZIOMOB, IIOTHOCTH pu3uH [11]. CoOpaHHBIi pac-
TUTEJIbHBIA MaTepuall CyHIMIN IPU KOMHATHOI TeMneparype (22-26°C) 10 Bo3-
IymHO-cyxoro coctosHus (10—12% BombI) MuIst IpeKpamieHust aKTUBHOCTH (HU3H-
OJIOTMYECKHX MPOLECCOB U BBIPABHUBAHMS COCTOSHHS 00pa3loB, COOpPaHHBIX B
Pa3HBIX YCIOBHAX MIPOM3PACTAHUSL.

Jlnst ompesiesieHns CTENIeHN 3aTeHeHUs] Ha BCeX MPOOHBIX IUIONIA X MPOBO-
JINIIOCH CPAaBHUTEIHLHOE U3MEPEHNE OCBEIICHHOCTH JfokeMmeTpoM FO-117 mo me-
toauke B.A. Anekceea (1975) ¢ HEKOTOPBIMHU U3MEHEHHUSIMU: BO BPEMsI Mao00-
nagnbix aaei (30.06, 13.07 u 19.07.2017 r) ¢ neproangHOCTHIO 2 9 IO/ ITOJIOTOM
neca Ha BbicoTe 2 M ¥ Ha OTKpbiToM MecTe ¢ 10.00 mo 18.00 [12]. [TogoOGHBIM
e 00pa3oM MPOBOAMIM CPaBHEHHE BIAXHOCTH BO3IyXa Ha OTKPHITOH ITOJISHE
W B MeCTax MMPOM3paCTaHus JIMIIAHHUKOB C MOMOIIBIO KOHTPOJIEpa BIaXXHOCTH
Tense HT310 (Typuwms) omaokpatHO B 14.00 MmectHOTO Bpemenu (UTCH5).

Jnst onpeneneHust pU3NOIOro-0MOXMMHYECKUX TTOKa3aTesei IPOBOIMIHN pe-
THAPATAIUIO JINIIAHUKOB, B TIPOIIECCE KOTOPO BOCCTAHABIMBATIACH AKTHBHOCTD
rOpMOHANIBHOI cucTeMbl U (epMeHToB [13, 14], st 3TOro NUIIANHUKY MTOMe-
anu B KIMMaTHYECKyto kamepy Ha 14 41 mpu temneparype 10+2°C u BiaxxHo-
ctu Bo3nyxa 80-90% [15]. [Ansa onpeneneHus: ypoBHs coaepikanusi pUToropmo-
HOB TIPOBOJIIIHN AKCTPAKINIO, OUHNCTKY, KOHIICHTPHUPOBAHUE M UX IOCIEIyIoIIee
OIIpe/IeTICHUE C MOMOIBI0 TBEPA0(ha3HOr0o MMMYHO(GEPMEHTHOTO aHaiau3a [5].
Jns ompeneneHus akTHBHOCTH (pepMeHTa KaTaxasbl MPOBOAMIN PETUAPATAIIHIO
0,2 T cyxoro obOpasua, ganee oOpa3el] TOMOTeHU3UPOBAIIHU, JABAXKAbI LIEHTPU]Y-
ruposanu ipu 10000 o6/muH npu 4°C. KaTtaa3Hyro akTHBHOCTB OTIPEICIISITH 10
OCTaTOYHOMY KOJIMYECTBY EPEKUCH BOLOPOAA, 00pa3yrolel KOMILUIEKC ¢ MOIHO-
nmaTtoMm amMmoHus [16, 17].

Jnst onpesiesieHnst pa3MepoB KIETOK (OB IpHOOB U KIIETOK BOJIOPOCIIEH ro-
TOBWJIM BpeMEHHBIEe Tperapatsl: 0,5 T IpenBapuTeIbHO YBIAKHEHHOTO 00pasia
JUIIAHHAKA HAPE3aJld U PACTHPAIU B 5 MJI BOJIBI, TOJIYYCHHBII TOMOT'€HAT MPO-
CMaTpuBalld C MPUMEHEHHEM CBETOBOTO MHKpockomna Axio Imager (Carl Zeiss,
Jena, Germany) mpu pa3IMYHOM YyBEIMYEHUH OOBEKTHBA, (hoTrorpacduposanu
nipu iomonu mudpoBoit kamepbl AxioCam MRc 5 (Carl Zeiss, Jena, Germany).
B kaxxgoM BpeMeHHOM Ipernapare u3Mepsuin He MeHee S0 KJIETOK BOJopociel u
rpuboB, 00BEM KIIETOK BOIOPOCIIEH BEIUUCIISUTH 10 opmyste mapa V=1/6nd’, rae
d — nuametp kietku. OObeM KJIeTOK (OB TprOOB BEIUUCISLIN 110 (GOpMyIIe 31-
nurconaa: V=4/3mabc=4/3mab? rie a — MmoJoBUHA [UIMHBI; b — TOJIOBHHA IIHPHU-
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HBI KJICTKH (3HaYCHUS pajpyca b 1 ¢ yciaoBHO paBHBI) [18]. s IUTOIOTHYECKUAX
WCCIICZIOBAHUH TIPOBOAMIIN BBIOOPKY 00pPa3lioB U3 BUPTHHUIBHOTO U T€HEPaTUB-
HOTO OHTOTEHETHIECKOTO CIIeKTpa nomyrsiun. Ocobu 6oree paHHETO U TO3THETO
BO3pPAacTa He PacCMaTPUBAIIUCS.

PenrenodnyopeciieHTHBIN aHaM3 BBICYIIICHHBIX 00PA3IOB JIMIIAHHIKOB HA CO-
nepxanue B HUX SO, IPOBOIMIIM Ha SHEPTOIMCTIEPCHOHHOM PEHIEHOMITYOPECEHTHOM
criekrpomerpe Trna EDX (Schimadzu, Japan).

Bce skcnieprMeHTBI POBEJCHBI HE MEHEEe YeM B TpeX OMOJIOrMYECKUX IO-
BTOPHOCTSIX, (PU3HOIOTO-ONOXUMIUECKUE aHANN3El — B IIITH IIOBTOPHOCTAX Ha
Kax/1pIil BapuaHT. CTarucTuyeckas o0padoTKa MOTyYeHHBIX JaHHBIX BBIMOJIHEHA
B niporpamme Microsoft Office Excel 2010. JlanHble Ha prUCyHKaX MPUBEICHBI B
BHJIE CPETHUX apU(PMETHUECKUX C OITUOKAMHU.

PesysabTarsl HccaeqoBaHus U 00CYKICHIE

W3BecTHO, YTO CKOPOCTh POCTa JIMIIAMHUKOB 3aBUCUT OT OOJIBLIOIO YHUCIIa
MIPUPOIHBIX (AKTOPOB (TeMIeparypa, BIaKHOCTh, OCBEIICHHOCTh W T.1.) [19].
Kak BugHO 13 Tab1. 1, mokaszarenyn OCBEIIEHHOCTH B MecTax oTOopa mpod pasiu-
ganmch. Hanbornee 3aTeMHEHHBIMU SIBIJIFICH MECTa TIPOU3PACTAHMS JINIIAHIKOB
B siecax MmmoObaiickoro pailoHa, a cCaMbIMH OCBEILIICHHBIMH — IEPEBbsI B MMApKax T.
Crepauramak (Tabm. 1). OnpenescHre CTEIICHA OCBEIICHHOCTH JIUIIAWHUKOB U3
JIECOCTEITHOW 30HBI MOKA3aJI0, YTO TOT MOKa3areib OJIKE K 3HAYCHUSIM, TIOJy-
YEHHBIM B rOpOCKUX napkax. OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa TAaK)Ke pPa3iiu-
yayiach, HanOoJee HACHIILIEHHBIM MTapaMu BOJIbI OKa3ajcs BO31yX B Jyiecy Mmum-
Oaiickoro paiioHa, a HanboJee «CyXuM» — B Tlapkax I. Ctepiuramak (cM. Tao. 1).
CraTucTHYeCKH 3HAYMMBIX Pa3IMYMid M0 TeMIepaType BO3ayXa B TOUKax 0TOOpa
po0 HaMU HE YCTaHOBIICHO.

MopdomeTprueckue mokazaTenu JUIIARHUKOB Tpex monyasuuii P stellaris
TakKe OTINYannch. Kak BuaHO U3 Ta6mn. 1, mumaiiauku r. CTepiMTamaka IMeIH
MEHBIIYIO CYXyI0 Maccy, IJIOMIa b, CPEAHIO JUIMHY, a TakKKe MEHbIIee YUCIIO
aroTeIM{ | JIONIACTEH 110 CPABHEHUIO C JIMIIIAWHUKAMU, pacTyluMe B MmmumoOaii-
CKOM U AIbIIEeBCKOM paiioHaX. YCTaHOBJIEHO, YTO UX OMOMacca MeHbIIe B 4 U
5 pa3 COOTBETCTBEHHO. Y JUIIANHUKOB «CTEPIUTAMAKCKONY» MOMYISIUNA MEHb-
iee YMUCNo anorenuit 6onee ueM B 2 paza. CTaTUCTUUECKU 3HAUMMBIX Pa3IHUIHi
MEXIy OIpeAeIIeMbIMH HAMH MOP(POMETPHUCCKIMH TTOKA3aTeISIMH JIHIIaiHHI-
KOB, BbIpociinx B MmmmMObaiickoM 1 AJbIIeeBCKOM pailOHaX HE YCTAHOBJICHO.

W3BecTHO, YTO HAKOIUIEHUE CEphbl B TAJUIOMaxX, OKa3bIBAE€T HETaTHUBHOE BIIU-
SIHME Ha POCT M pa3BuTHe JuIailHukoB [8]. Onpenenenue conep:kaHus cepbl B
TaJJIOMax JIMIIAHHUKOB CBS3aHO C TEM, YTO psii npeanpusatuil r. Crepauramax
BBIOpachIBaeT PAa3IUYHbIE COCMHEHUS CEPhI B MBUIEBUAHON U a3p030JIbHOM hop-
Mme [20]. Kak BuzHO 13 Ta0I. 1, B 0Opa3iax, COOpaHHBIX B TOPOJIE, HAOIIONACTCS
MaKcUMallbHOE HakoruieHue okcuja cepsl (VI). B Oonee ynaneHHBIX OT HCTOUHU-
Ka 3arpsi3HeHns (110 mpsMoi) Toukax coopa — Ha 60+3 KM B AJIBIIICCBCKOM U Ha
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4543 kM B UmmmMObaiickoM palioHax — yCTaHOBJICHO MEHbBIIICE HAKOIIJICHUE COCIHU-
HEHMH cepbl B IUITaiHUKax (Tao. 1).

Takum 00pa3oM, POCT JHIIAWNHUKOB «TOPOACKOI» MOMYISIINA HPOXOIHI B
YCJIOBHSIX HETaTHBHOIO JICHCTBHS COSIMHEHNI Cepbl, MEHBILEH yBIaKHEHHOCTH
BO3/yXa W MpH OoJbllel ocBenieHHOCTH. Hambomnee OmaronpusiTHbIC YCIOBHS
JUISL POCTa JIMIIaHHUKOB HMEJIHCh B YCIIOBHSIX TOPHO-JIECHON 30HBI.

TaoOonuma 1 [Table1]
Mopdomerpuyeckue noxkasaresin nesononyasiumii Physcia stellaris (L.) Nyl.,
NMPOM3PACTAIOIIUX B PAa3HBIX NPHPOAHBIX 30HAX, H HEKOTOPbIE
3K0JIOTHYeCKHUe (PAKTOPBI CPeabl
[Morphometric parameters of Physcia stellaris (L.) Nyl. coenopopulations
located in different natural areas (mean+SE)]

Mecto cbopa [Location]
r. Crepim- Aubiiees- Wmunmo6ari-
Tamakx N " .
oKazaresn .
it [City of CKHI PalioH CKHI palioH
[Parameters] Sterlitamak] [Alsheyevsky district] | [Ishimbaysky district]
53°62'9.9"N 53°58'06,5"N, 53°62'50"N,
55293 01"E 55°03'7,56"E 56°60'7,9"E
Buomacca, r [Biomass, g] 0,03 +0.01 0,15+0,06 0,12+0,05
JUimaa, MM [Length, mm] 13.8 £2.7 15.842.5 16,4+3.4
ITnomraas, Mm? [Area, mm?] 118,7+18,4 168,1 £16,5 161,2+18,3
Yucno anoTenui, mT.
[Fruiting bodies, pes] 39,7+6,5 87,1 £8,9 84,3+11.,4
Ywucno nomacrew, mirt.
[Number of lobes, pcs] 20,0£2,6 31,0£1,9 33,142,1
ConepkaHue BOJIBI B CBEKE-
cOoOpaHHBIX JINIIATHAKAX 11,1£1,2
[Water content in the 20,3+2,46 46,4+6,02
raw lichens], %
CHIWKEHHE OCBEIICHHOCTH
+ + +
[Decrease in illumination]*, % >8+1,3 62,0+2,2 78,0+1,9
[ToBbIlIEHHE OTHOCHTENBHOM
BJIQXKHOCTHU BO37yXa [Increase 2+1,0 6,0+1,0 8,0+2,0
in relative air humidity]**, %
Conepxanne SO,, % Maccel
[Content of SO% 30 f mass] 1,84+0,05 1,31+0,04 1,29+0,04

Ipumeuanue. CTaTUCTHYECKN 3HAUMMBIE Pa3IHdus Mexay oOpa3siamu . CTepiuramMak U paii-
OHOB BbIJIeNIeHbI JKUPHBIM HIpupToM (p < 0,05). * PasHuia Mexay OCBELICHHOCTBIO MOJ MO-
JIOTOM JIeca ¥ OTKPBITOro MecTa. ** Pa3sHuIIa MeK/Ty OTHOCHTEIIBHOM BIaXKHOCTBIO BO3/IyXa MO/
T10JIOTOM JIECA U OTKPBITOIO MeCTa.

[Note. Statistically significant differences between the samples in Sterlitamak and districts are shown in
bold (p < 0.05). *indicates the difference between illumination under the forest canopy and open space.
**indicates the difference between the relative air humidity under the canopy of the forest and the open
space].

B npHroTOBICHHBIX BIaXXHBIX BPEMEHHBIX MPEnaparax OnpeAessuid pa3Mepsbl
KJICTOK TPHOOB M BOJOPOCICH, BXOSIIUX B COCTAB CUMOMOTHYECKOTO OpPTaHm3-
Ma Jumaitauka P, stellaris. Kax BumHO B3 TaOM. 2, y TUIIAHHUKOB, BRIPOCIITUX B
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Pa3HBIX IPUPOAHBIX YCIOBHUSX, Pa3Mephl 1 00bEMBI KIIETOK pa3nmaHbie. CpenHue
3HAYEHUS Pa3MepOB KIETOK T(oB rpuOOB nuiaitHuKoB P, stellaris, cOOpaHHBIX B
napkax . Crepnurtamaka, Mmesblie Ha 45 u 141%, yem B AnbleeBckoM u Mimnm-
GalickoM paifoHax COOTBETCTBEHHO (Tabm. 2). [opaszno Gosnbliee CpaBHUTENBHOE
YTHETEHHE POCTOBBIX IMPOIECCOB HAOIIONATIOCh y KJIETOK (UTOOMOHTOB. Tak,
pasMmepsbl KIeTOK Bojtopocieit mumaitnukos P, stellaris . Ctepauramax B 3,7 u 5,2
pasa MeHbIIle, 4YeM B AJbliieeBCKOM U MmmMOaiickoM paifoHaxX COOTBETCTBEHHO.
Ecam pasHuna Mexay «ropojCcKHMU» JIMIIAHHUKaMH U MX OTHOCHTEJIBHO OJa-
TOTIOTyYHBIMH B DKOJOTHIECKOM IUIAHE «CEBCKIMMY) COPOAMIaMU MOXKET OBITh
CBsI3aHA C AKTUBHBIMM aHTPONOTeHHBIMU (hakTopamu [20], TO ¢ 4eM MOXKET ObITh
CBSI3aHO pasliMuve B 00pasiiax, COOpaHHBIX B AJbIIeeBCKOM U MmmmMobaiickoM
paiionax? BeposTHO, 3/1eCh OOJIBIYIO POJIb MIPAJH, KaK U3BECTHO M3 JINTEpary-
pHI, abnOTHYECKUE (PaKTOPHI, B YACTHOCTH, BIAXHOCTh M OCBEIICHHOCTH MECT
npouspactanus (Tadm. 1).

Tabnuma 2 [Table?2]
O0beMbl KJ1eTOK ri(oB rpudoB U KJIETOK BOLOPOCIIeii IMIIAHHKOB
Physcia stellaris (L.) Nyl, mxm3
[Volumes of hyphae cells of fungi and algal cells of Physcia stellaris (L.) Nyl lichens, pm? (mean+SE)]

. Krnerku rpubdos Knerku Bomopocneii
Ne Mecro cGopa [Location] [Cells of fungil [Cells of algac]
1 |r. Crepnuramax [City of Sterlitamak] 28,7+£2,2 469+55
AunblieeBCcKui paiioH
2 [Alsheyevsky district] 41,65,1 1767+207
WmmmMb6aticknit paiion
3 [Ishimbaysky district] 69,447,2 24384378

IIpumeuanue. CTaTUCTUIECKH 3HAYMMBIE PA3INIusi MexK1y oOpasuamu I. CTepauTaMax U paii-
OHOB BBIJICNICHBI XKUPHBIM IpudToM (p < 0,05).

[Note: Statistically significant differences between the samples in Sterlitamak and districts are shown in
bold (p < 0.05)].

BaxupiM mokazaTenem 15 OLEHKH YPOBHSI BIMAHUS BHEITHHUX (DAaKTOPOB cpe-
IIBI Ha PACTEHUC SIBISCTCS aKTHBHOCTH (DePMECHTOB aHTHOKCHIAHTHON CHCTEMBI
[21]. OCHOBHBIM 3BEHOM AHTHOKCHAAHTHOW 3alllUTHI PACTEHHIA SBISIOTCS (ep-
MEHTHI (HampuMmep, Karaiasa), THKBHANPYIOIINE MEPEKUCh BOAOPOa, TIPOBOIS-
[UE IETOKCHKAIIO KCEHOOMOTHUKOB [22], Tshkenbix MeTauioB [23, 24] u obecrie-
YUBAKOIINX aJalTHBHYIO THOKOCTh Opranusma [25].

Onpeznenenuie ypoBHS akTUBHOCTH (epMEHTa KaTajas3bl [T0Ka3ayo, 4To «pai-
OHHBIC» 00pa3Ibl UMENN OJHM3KYI0 aKTHBHOCTh, & Y «TOPOJICKHX» 00pa3IloB ak-
TUBHOCTb (pepMeHTa B 1,5 paza Beime. Kak BuaHo u3 tabdn. 1, B oOpasmax u3
r. CrepiuraMak MpouCXoInyIo HaKkorieHue okcraa cepol (VI), 3To MmoxeT mpuBo-
JIITh, TI0 JAHHBIM JIUTEPATYPHI, K IEPEIPOU3BOJICTBY aKTUBHBIX (POpPM KUCIIOpOa
1 BEBI3BIBAThH MOBPEKICHUE OENKOB, TUMUAOB, yriieBonos, JJHK u camux kierok
cumbuonTa [26]. COOTBETCTBEHHO, MOBBIIIEHUE aKTUBHOCTH (hepMEHTa KaTaa3bl
MOXKET CBHIICTEIHCTBOBATE, IO JAHHBIM JINTEPATYPHI, 00 aKTUBHOM YYaCTHU aH-
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THOKCHJIAHTHOM CHCTEMBI JINIIIAWHUKOB P, stellaris T. CTepiMTamaka B mporieccax
aJlanTaly K OJHOMY U3 arpeCCUBHBIX (PAKTOPOB cpefsl [26].

Tab6nuima 3 [Table 3]
AKTHBHOCTB (hepMeHTa KaTa1a3bl B JuInaiinukax Physcia stellaris (L.) Nyl, mxat/n
[Catalase enzyme activity in Physcia stellaris (L.) Nyl lichens, mcat/l (mean+SE)]

No Mecto cbopa [Location] AKTHBHOCTb [Activity]
1 |r. Crepauramaxk [City of Sterlitamak] 0,73+0,01

2 |AnbuieeBckuii paiioH [Alsheyevsky district] 0,47+0,04

3 |WummmMoOaiickuii paiioH [Ishimbaysky district] 0,42+0,03

Ipumeyanue. CTaTUCTHYECKN 3HAUMMBIC PA3IHIMs MeXay oOpasiamu I. CTepiuramak u paii-
OHOB BBIZICNICHBI )KUPHBIM pudToM (p < 0,05).

[Note: Statistically significant differences between the samples in Sterlitamak and districts are shown in
bold (p < 0.05)].

Januble 0 ponu (UTOrOPMOHOB B POCTOBEIX IIPOIECCAX JHINAMHUKOB He-
MHOTOYHCIICHHBI [27, 28]. DTO CBA3aHO C T€M, YTO FOPMOHAIBHYIO PETYJISAIHIO
CBSI3BIBAIOT, KaK IIPABHJIO, C JOCTATOYHO OBICTPHIMHU (PU3UOIOTHIECKUMH IIPOIIEC-
camu (OT CeKyHJ JI0 JHEH), B TO BpeMs KaK POCTOBBIE MPOLECCHI Y JIUIIAHHUKOB
opo#t iATest AecATmIeTusMi. OIHAKO MPECTABISIETCS BO3MOKHBIM TOBOPHUTH
0 TOPMOHAJIBHOM (POHE WJIH CTaTyCe, KOTOPBIH (hOPMUPYETCS IPH AMHU30ANIECKOM
«TpOOYKIICHUNY JTUIIAHHUKOB U SIBJISIETCS] HEOOXOIMMBIM IS 3aITyCKa M PEryJis-
WU B HUX (PU3UOIOT0-OMOXUMHUYECKUX MPOIIECCOB U, B KOHEUHOM UTOre, pOCTO-
BBIX ITPOIIECCOB.

Kak BugHO 13 Tabm1. 4, onpeneneHue YpoBHsI COIEPKAHUS ayKCUHOB MOKA3a-
JI0 OTHOCHUTEIHHO HU3KHH YPOBEHb UX CONEPKAHUS B «TOPOACKUX» 00pa3Iax Imo
CPaBHEHUIO C TAHHBIMU OIIPEJIECTICHUS ayKCUHOB B 00pa3liax, COOPaHHBIX B AJlb-
meeBckoM u Mmumbarickom paiionax. B oOpasiax u3 HMimmmoaiickoro paiioHa
ypoBeHb conepkannsd YK Belie, ueM B JIUIIafHUKaX W3 AJIBIIEEBCKOIO paii-
oHa (Tabmn. 4). YunTeIBas JaHHBIC TUTEPATYPHI O TOM, YTO ayKCUHBI CTUMYIHPY-
IOT POCT KJIETOK PacTsSKEHHEM Y PacTeHHH [5], HaxoasImuxcst Mo Bo3eicTBHEM
(bakTOpoB cpelibl [7], MOXKHO TPEAIIONIOKHUTh, YTO (POPMHPOBaHUE OoJiee KpyI-
HBIX KJIETOK JIMIIAWHUKOB, BBIPOCIIMX B TOPHO-JIECHOH 30HE, MPOXOAWIO Ha (hoHe
OTHOCHTEJIBHO BBICOKOTO YPOBHSI ayKCHHOB (CM. Tab. 2).

YpoBeHsb conepkanust abcum3oBoit kucaothl (ABK) B TammoMax numaiHIUKOB
pasnuyancs (tabm. 4). B oOpasnax u3 r. CrepiauraMak Mbl BUIUM 0oJiee BBICO-
Kuit ypoBeHb cozpepxkanust ABK, yem B oOpasiax, coopanHslx B Mimmmbaiickom
n AnbiieeBckoM paiionax (p < 0,05). O4eBHUIHO, YTO POCT W pa3BHTHE JIUINAK-
HUKOB B «TOPOJICKOW» Cpesie MPOXOaul Ha (hOHEe CHUKEHUSI aKTUBHOCTH MHOTHX
(U3N0IOT0-OMOXUMIIECKUX MPOIIECCOB, M 3TO CBS3aHO B TOM YHCJIEC C HAKOTLIE-
HUEM «CTpeccoBOro» ropmona [7]. B obpa3nax u3 AnbiieeBckoro paiioHa ypo-
BeHb coziepkannst ABK B Tanmnomax MHIIaifHIKOB CTaTHCTHYESCKH 3HAYMMO BBIIIIE
(p <0,05), uem B Mmmmbaiickom paiione (tadi. 4). I3BecTHO, UTO IPU CHIKEHUH
CTETICHH OOBOJHCHHOCTH PACTUTEIHFHOMN TKAHH IIPOMCXOINT YBEINICHHE YPOBHS
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conepxxanust ABK [5] (cM. Ta6i. 1), 00BOTHEHHOCTH JIUIIAHHUKOB B 00pa3iax u3
AnblIeeBCKOro paifoHa B 2 pa3a HUXKe, 4eM B oOpasiax u3 Mmumobaiickoro paii-
OHA. XOTs 9TO HE CKa3aJ0Ch Ha BHEIIHNX IapaMeTpax JUMIafHuKoB (Tadm. 1), HO
MOTIJIO TIPUBECTH K (POPMHUPOBAHUIO MEHBIIHX 0 Pa3Mepy KIIETOK Y JIHIIAHHUKOB
13 JIECOCTEITHOM 30HBI (CM. Tao. 2).

TaOnuia 4 [Table4]
Conepxanue YK, ABK, cyMMbI HHTOKHHUHOB U TPOU3BOIHBIX 3€ATHHA
(ZN, ZR, Z) B aumaiinuxax Physcia stellaris (L.) Nyl, codpannbix B I. CTepuTamake,
B AJuibLieeBckoM M MmmmobaiickoM paiioHax, HI/T cyXoil Macchbl
[The content of IAA, ABA, the sums of cytokinins and zeatin derivatives (ZN, ZR, Z)
in Physcia stellaris (L.) Nyl lichens collected in Sterlitamak and in Alsheevsky
and Ishimbaysky districts, ng/g of dry mass |

LU TOKMHUHBI
No Mecro c6opa UYK ABK [Cytokinins]
- [Location] [TAA] [ABA] Cymma 7N 7R 7
[Total]

1 IE Crepnuramak

[City of Sterlitamak]

2 AJBIIICEBCKUH palioH

[Alsheyevsky district]
Wmnmbaiickuii paiion

3 [shimbaysky district] 43+3,6 | 78+6,0 | 71+9,0 | 18+2,0 | 38+2,3 8+0,5

Ipumeuanue. CTaTUCTUYECKU 3HAYMMBIC PA3IHYHI MEKAY 0Opa3naMu . CTepiuTaMak U pai-

OHOB BbIICIeHBI )KUpHBIM pupToM (p < 0,05). YK — urgomun-3-ykcycnas kucnora, ABK —

abcru3oBas Kucnora, ZN — 3eaTHHHYKIeoTH 1, ZR — 3eatnHpuO03ua, Z — 3eaTuH.

[Note. Statistically significant differences between the samples in Sterlitamak and districts are shown in

bold (p < 0.05). IAA - Indole-3-acetic acid, ABA - Abscisic acid, ZN - Zeatin nucleotide, ZR - Zeatin

riboside, Z - Zeatin].

12+0,9 | 146+10,0 | 47+5,0 | 10£0,8 | 12+0,7 | 1620,7

37+4,0 | 10249,0 | 96+10,0 | 16+1,1 | 26+2,0 | 34+2,7

Ompeznenenre CyMMapHOTO COMACP)KaHWS ITUTOKHHWHOB II0KA3aJI0 HAIMIHC
OTHOCHUTEJIBHO BBICOKOTO YPOBHS UX COJICpXKaHUS B 00pasliax U3 AJBIIEEBCKOTO
paiioHa, IPOMEXYTOYHOE 3HAUYCHHE 10 YPOBHIO COCPIKAHMS MMEIN 00pasIlbl 3
Wimumbalickoro paiioHa, U, HAKOHEI, MUHUMAJIbHOE 3HAYEHHUE COJACPKaHUS LIUTO-
KHHUHOB YCTaHOBJICHO B 0Opasiax u3 I. Crepnuramaka (cM. Tabi. 4). M3BecTHO,
YTO I[UTOKUHUHBI OKa3bIBAIOT CTUMYJIUpYIOIIEE AEHCTBUE HA JICJICHUE KIIETOK, U
TIPY MHOTHX HEOMATrONMpHSTHBIX (PaKTopax UX COMEepiKaHNe CHIDKaeTes [S].

Y4uThIBas, 4TO 3HaUEHUE CyMMapHOTO COAEP>KaHUsI IUTOKUHUHOB CKJIAbIBA-
€TCs U3 CYMMBI KOJJMYECTB CBOOOTHOTO 3€aTHHA M CBI3aHHBIX ero popM [5] 1 ux
B3aMMOIIPEBPAIIECHNUS OKa3bIBAIOT BIMUSHHUE HAa XapaKTep U CKOPOCThb (hPU3UOJIOTH-
YecKuX mporieccoB [6, 29, 30], Mbl mpoaHATU3UPOBAIH JOCTYITHBIA HAM CIIEKTP
IIPOM3BOAHBIX 3eaTiHA. Kak BumHO U3 Ta01. 4, B 00pa3nax U3 AJbIIEeBCKOro paii-
OHA MBI HAOJIOAMN CPAaBHUTENHLHO BBICOKAH YPOBEHB COAEPKaHUS CBOOOIHOTO
3eaTMHa, MEHbIIEEe 3HAYCHNE — Y «TOPOJCKHUX» JINIIAHHUKOB ¥ MHHUMAIIBHOE Y
CpaBHHBaeMbIX 00pa3noB u3 UimmmMobaiickoro paiioHa. Hanwmuue cpaBHUTEIBHO
BBICOKOTO YPOBHS COZIEPXaHUSI CBOOOTHOI (POPMBI 3eaTHHA MOXKET CBUACTEIIb-
CTBOBATh O BO3MOXKHOH Ooiiee OBICTPOH aKTHBALNH IUTOKHHWHAMH MPOIIECCOB
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neneHus kiaetok [29, 30] rpuboB U Bomopociiei, BXOASIINX B COCTAB JIMIIAWHU-
KOB M3 AJIBIIIEEBCKOTO paiioHa. TakuM 0Opa3oM, BO3MOXKHO, 4TO (JOPMUPOBAHHE
MIPUMEPHO OJMHAKOBBIX BHELIHUX Pa3MEpPOB «PalOHHBIX» JIMLIAHHUKOB (CM.
Tabmn. 1), mpu pa3HbIX 00bEMaxX KIEeTOK (cM. Tabi. 2), MOIIO ObITh peaaTru30BaHO
3a c4eT yKpyIHEHHUs pa3MepOB KJIETOK JIMIIAHHUKOB U3 TOPHO-JIECHON 30HBI IO
JIeiCTBUEM ayKCHHOB U CTUMYIIALIMH JIEJICHUS KJIETOK JIMIIAWHUKOB JIECOCTEIHOM
30HBI IO/ JICHCTBHEM 3eaTruHa (CM. Taoll. 4).

CpaBHUBas TaHHBIE TIO COJEPKAHMIO 3eaThHa B 00pa3nax u3 r. CTepauTamMak
n NimmoOaiickoro paiioHa, Mbl BUAHMM, YTO B 00pa3iax W3 TOPHO-JIECHON 30HBI
YpOBEHb COiepKaHusl (PUTOTOPMOHA HIKE, 4YeM B TOpojie. BeposTHO, 3TO CBA3aHO
C OTHOCHUTEJIBHO BBICOKUM YpoBHEM cozepkanus YK B maHHBIX 00pa3max: u3-
BecTHO, 4T0 MYK yacto BbICTynaeT aHTarOHUCTOM IUTOKMHUHOB B PEryJsIUH
pocToBBIX mporeccos [29, 30].

ConeprkaHue 3eaTUH HYKJIEOTH]Ia B 00pa3lax JUIIAHHUKOB, TaKKe pasinya-
JIOCh, OJJHAKO OBLIO HE CTOJb SIPKO BHIPAXKCHHBIM (Ta0II. 4). YPOBEHB COIepPIKaHUS
3eaTUH HyKJIEOTH/Ia BhIIIE B «pallOHHBIX» 00pa3lax 1o CpaBHEHUIO CO 3HAYCHHU-
SIMM, TOJYYEHHBIMH Y «TOPOACKHUX» JUIIAHHUKOB. CTaTUCTHUYECKH 3HAYUMBIX
pasnuuuil Mexay palioHHBIMU 00pa3liaMyd HaMH HE BBISBICHO. Y YUTHIBasH TOJIU-
(DYHKIIMOHAIILHOCTh ITUTOKUHUHOB U MX TUICHOTPOMHOCTD JeHCTBHS [29], MOXK-
HO TIPEATNONIOKUTh, YTO OOJIbIIIEE COACPIKAHUE CBA3AHHBIX (POPM 3eaTHHA MOXKET
paccMaTpuBaThCS B KaUECTBE 3aMIACHOTO «ITyJa» (PUTOTOPMOHA, KOTOPBIH MOXKET
peanu3oBaTbes Mo Mepe ero He0OXOMMOCTH ISl CTUMYJISILIMK POCTOBBIX U (hH3H-
OJIOTUYECKHX TporieccoB [31].

Onpeznenenue 3eaTu puOO3KIa BBIIBHIO OTHOCHUTENBHO BBICOKHN YPOBEHb
ero conuepkanus B oopasmax MimmmOalickoro paiioHa, MpH CPaBHUTEIBHO HU3-
KOM YPOBHE COfIep KaHMs 3eaTuHa (cM. Ta01. 4), 4TO MOXKHO PacCMaTpUBATh TAKKE
KaK IMOTCHIMANBHBIN ITyJ IIUTOKHHUHOB, HEOOXOINMBIH JUIST aKTHBAIIUH IIPOIIECCOB
JIeTICHUs KIIETOK MPH U3MEHEHHUH ONPeIeIEHHBIX TapaMeTpoB BHEIIHEN cpebl [S].

Hcxons u3 BbllIeCKa3aHHOTO, MOYKHO IPEATONIOKUTH, YTO PaBHbIE POCTOBbBIE
MOKa3aTejn y pailoHHBIX 00pa31oB GOPMUPOBAIKCH B JIMIIAMHUKAX U3 AJIbILICEB-
CKOTO paiioHa 3a cueT OoJiee YacToro JAeICHUs KIETOK Ha (pOHE BBICOKOTO YPOBHS
cofiep KaHusl IUTOKMHUHOB, a B NuIIaiiHuKax u3 MimmmMobaiickoro paiioHa 3a cyer
CTHUMYJIMPOBAHHOTO ayKCHMHAMH POCTa KJIETOK DPACTHKCHHEM (OPMUPOBAIICH
6onee kpynHele kieTku. Hakoruenue ke ABK B o6pasnax u3 Crepiauramaka, a
TaK)K€ YCTAHOBJIEHHBIM HaMU HU3KUHA YPOBEHb COAEP)KAaHUS ayKCMHOB U LIUTO-
KHHUHOB B JIMIIAWHUKAX CIIOCOOCTBYIOT MHTMOMPOBAHUIO POCTOBBIX MPOLIECCOB
(cM. Tabn. 4). Takum 00pa3oM, OIEHKa TOJIBKO BHEITHUX POCTOBBIX ITOKa3aTeseu
HEJOCTaTOYHa MU MPOBEJACHUN JTUXECHOWHAUKAUWU. MHPOPMAaTUBHBIMU TaKkKe
SIBIIIFOTCS TTOKA3aTeNM: pa3Mephl KIETOK JUILAHHUKOB, COAEpKAHUE ITOJIJII0aHTOB
B TaJUIOMaxX U COCTOSIHUE aHTUOKCHJIAHTHON M TOPMOHATILHON CHCTEM JIMIIalHU-
KOB, KOTOpPBIE B MHOTOJICTHEH MEpPCIIEKTHBE (POPMUPYIOT POCTOBOM OTBET CUMOM-
OTUYECKOTO OpraHU3Ma.
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3akir0ueHne

B xome ompenemeHus MOpPQPOMETPHUYECKHX TAPaMETPOB JHIIAHHUKOB
P. stellaris ycTaHOBIIEHO HaJM4YWE CTATUCTHMYECKU 3HAYUMBIX PA3U4UN B STHUX
MTOKa3aTeIIX MEKIY 00pa3iaMu, COOPAaHHBIMHU B «TOPOIICKUX» H «PallOHHBIX) yC-
noBusix. B paiioHHbBIX 00pa3iax He 0OHapYKEHO 3HAYMMBIX Pa3IMYuil BO BHEII-
HUX MOP(OMETPUIECKHX MTOKA3aTeIIX, OHAKO B JTUIIAHHUKAX U3 TOPHO-JICCHOM
30HbI (Mmumbaiickuii pailoH) pasMepbl KIETOK BOAOpOCiel U rpudoB Ooblle,
4eM B JIECOCTEIHOH (AJIbIICCBCKUI paiioH). YCTaHOBIEHO, YTO B OIPEICIICH-
HOM cteneHu (opMUpoBaHUE 0oJiee KPYIMHBIX KIETOK BOJOPOCIEH JIUITAHUKOB
B FOPHO-JIECHON 30HE CBS3aHO C HAKOIUIEHMEM ayKCHHOB B TaJlJIOME JIMIIAWHU-
koB. B necocrenHoii 30He hopmMupoBaHue 0osee MEJIKUX KIETOK MPOUCXOIHUIIO
Ha (pOHE TTOBBIIICHHOTO COACPKAHHS CBOOOIHBIX M CBA3aHHBIX ITUTOKHHUHOB. Y
JUIIaHUKOB, BEIPOCIINX B YCIOBUAX TOPOJCKOTO Napka, 00HApy>KEHO MOBBIIICH-
Hoe conepkanne ABK mpu omHoBpemeHHO HH3KOM ypoBHE conepkanus YK
Y IUTOKMHHUHOB. [ToBBINIEHHAs aKTUBHOCTH (hepMEeHTa KaTaslazbl OOHapyKeHa y
TOPOJICKHX JINIIAHHUKOB, YTO CBHICTEIBCTBYET 00 YUaCTHH aHTHOKCHIAHTHOW
CUCTEMBI B TIpolIeccax ajanTaliy K arpecCUBHOMY JeHCTBHUIO okcuna cepsl (VI).
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Hormonal and antioxidant status of Physcia stellaris (L.) Nyl. populations
growing in different natural zones of the Republic of Bashkortostan

Nowadays, the question concerning the role of lichens as indicators of the state
of the environment remains urgent. The main aim of our research was to elucidate
how different external factors influence their habitat and to establish the effects of
anthropogenic load on morphological and physiological characteristics of lichen
thallus. Mechanisms regulating growth responses of lichens are scarcely discussed
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and, therefore, it seemed interesting to study a possible role of the hormonal system
in the formation of morphological characteristics depending on climate and ecological
peculiarities of the lichen habitat. We collected Physcia stellaris (L.) Nyl. lichen
in forests of the forest-steppe (Alsheevsky district, 53°58'06.5"N, 55°03'7.56"E),
mountain forest (Ishimbaysky district, 53°62'50"N, 56°60'7.9"E) zones and in the
parks of Sterlitamak (53°62'9,9"N, 55°9'3,01"E) of the Republic of Bashkortostan. In
the species P. stellaris, we examined morphological and physiological features of the
thallus: sizes of algal and fungal hyphae cells, biomass, length, area, number of blades
and apothecia, enzyme activity and hormonal status.

To compare the extent of shading in lichen habitats, we measured illumination with
the help of luxmeter at the clearing in the woods and under the trees. Air humidity
was measured with a humidity controller. To determine physiological and biochemical
characteristics, we carried out lichen rehydration, when hormonal system and
enzymes were recovered. To achieve this, lichens were placed in a moist camera for
14 h at 10+£2°C and 80-90% relative air humidity. Phytohormones were determined
after their extraction, purification and concentration with the help of solid phase
enzyme immunoassay. To determine the activity of enzymes, pre-incubation of dry
samples was carried out and then samples were homogenized and centrifuged twice
at 10000 rotations per minute at 4°C. Catalase activity was determined according to
the remaining quantity of hydorogen peroxide forming a complex with ammonium
molybdate. To determine the sizes of fungus hyphae cells, temporary preparations
were conducted. 0.5 g of preliminary moistened lichen samples was grinded in 5 ml of
water and the obtained homogenate was observed under light microscope Axio Imager
(Carl Zeiss, Jena, Germany) at different magnifications with the help of digital camera
AxioCam MRc 5 (Carl Zeiss, Jena, Germany). Not less than 50 cells of algae and fungi
were measured in each temporary preparation and algae cell volume was calculated
according to sphere formula V=1/6md?, where d is cell diameter. The volume of fungus
hyphae was calculated according to ellipsoid formula: V=4/3nabc=4/3mab?, where a is
half of the cell length, while b is half of the width of cells (the values of radiuses b and
c are assumed to be equal). We selected samples at virginal and generative stages of
ontogenesis from the spectrum of population for cytological studies. Individuals at early
stages were not considered. X-ray fluorescent analysis of SO, content in dried lichen
samples was performed with an energy dispersive X-ray fluorescence spectrometer of
the EDX type (Schimadzu, Japan).

Thallomes of P. stellaris lichen from Sterlitamak had smaller biomass, area, average
length, number of blades and apothecies, compared to samples growing in Ishimbaysky
and Alscheevsky districts (See Table 1). There were no significant differences between
the samples of lichens grown in Ishimbaysky and Alsheevsky districts. Measurement
of the size of the hyphae cells of fungi and algae of the lichen thallus showed that in
Sterlitamak they were smaller than in Alscheyevsky and Ishimbaysky districts. We also
established that in the samples of lichens from Alsheevsky district, the size of the cells of
fungi and algae was less than from Ishimbaysky district (See Table 2). About 40% higher
content of sulfur oxide was detected in the samples collected in the city as compared
to those from Ishimbaysky and Alsheevsky districts (See Table 1). A high activity of
catalase enzyme was detected in samples from Sterlitamak indicating participation of
the antioxidant system in the processes of adaptation to the conditions of anthropogenic
impact (See Table 3). The determination of the content of phytohormones (IAA, ABA,
cytokinins and the sum of zeatin derivatives) demonstrated different hormonal status
in lichens growing in different habitat conditions (See Table 4). Samples collected in
the city showed a high level of ABA and relatively low concentrations of auxins and
cytokinins in lichen tissues. It is suggested that a relatively low growth activity of
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lichens collected in the city may be associated with the reaction of the hormonal system.
The hormonal status of lichens growing in different natural zones was also shown to be
different. Certain relationship was revealed between the high level of auxin content and
the larger size of the photobiont cells in Ishimbaysky district. On the contrary, smaller
cells of a photobiont in Alsheevsky district were observed against a background of
a high level of cytokinins in the tissues of lichens. Thus, estimation of only external
growth indexes was insufficient for using lichen as indicators. Cell sizes, the content
of pollutants in the tissues and the state of antioxidant and hormonal systems were also
found to be informative.

The paper contains 4 Tables and 31 References.

Key words: change of the morphological state; catalase; auxins; ABA; cytokinins.
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