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IIpoanasizoBaHO IIPOMMCAOBMIA BILAMEB Ha CTaH TaAOMiB, 4YacTOTy TpaIlASHHI Ta
3araabHe IIPOEKTUBHE ITOKPUTTA emiitHux ammaiinukis poay Qicuis (Physcia) B ymosax
Mmicekmx exocucreM Kpusbacy. Bcranosaeno, mo emiditHi aumaiinuku poay Physcia
XapaKTepU3YIOThCA HE3HAUHMUM 3MEHIIEHHSIM MOP(OMETPUYHMX IIOKA3HUKIB TaAOMiB.
OcCHOBHMMN €KOAOTiYHMMM 3aKOHOMipHOCTAMM IOIIMpPEeHH: emipiTHMX ANIIaiiHUKIB po4y
Physcia € BignOBiAHICTL XapakTepy PO3BUTKY TalOMy OCOOAMBOCTSAM aHTPOIIOI€HHOTO
BUKOPUCTaHH] TepuTopil. Bcranosaeno, 1m0 BMAOBMII CKAa4 Ta 3aKOHOMIipHOCTI
PO3IIOBCIOAKEHH: AUIIAHUKIB AeTepMiHOBaHI TUIIOM iHAYCTPiaAbHOTO HaBaHTaKEeHHSI.
IlepeBakaHH: B AiXxeHOKOMIIAeKCaX HaKUITHMX AMINAMHMKIB, HE3HaUHa y4acTb AMCTYBaTMUX
ANINAMTHUKIB Ta BiACyTHICTb KyIIMCTUX POPM € HaCAi4KOM IIPOMICAOBOIO BILAMBY.
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[IpoBeadeH aHaAM3 IIPOMBIILIEHHOIO BAWSHUSA Ha COCTOSHUE TaAAOMOB, 4acTOTY
BCTpedaeMOCTH 1 O0Illee IIPOeKTUBHOe IOKPBITHE SIM(UTHBIX AUIIAHNKOB poja Pucrst
(Physcia) B ycaoBusx ropoackmux skocucreM KpusOacca. YcraHOBA€HO, YTO SHMQUTHEIE
AMIaHNKN ~ pojda  Physcia  XxapakTepm3ylOTCA  He3HaUMTEAbHBIM  yMeHbBIIEHUEM
MOpdOMETPIUIECKIX IoKasaTeaelt TaA1710MOB. OcHoBHBIMI 9KOAOTMIECKIIMU
3aKOHOMEPHOCTSAMIU PacIpOCTpaHeHns SHMQUTHBIX AMINAHUKOB poda Physcia ssasercs
COOTBETCTBHE XapaKTepa pa3BUTUsI TaAAOMOB AMINANHIKA OCOOEHHOCTSM aHTPOIIOTEHHOTO
MCIIOAB30BAHMS TEPPUTOPUM. YCTAaHOBAEHO, YTO BUAOBOM COCTaB I 3aKOHOMEPHOCTU
paclpocTpaHeHNsl ANIIAMHUKOB AeTepPMUHUPOBAHbI TUIIOM WHAYCTPMAABHOV Harpy3KIL.
[IpeobaasaHne B AMXEHOKOMILAEKCaX HAKUITHBIX AMINAJ{HMKOB, He3HauUTeAbHOe ydacTye
AVUCTOBBIX AUINAMHUKOB ¥ IIOAHOE OTCYTCTBUE KYCTUCTBIX (POPM SIBASIETCSI BO3MOXKHBIM
C/AeACTBYEM IIPOMBIIILAEHHOTO BAVISTHIL.

Katouesvie cr06a: Aumatinu, npoexmugHoe noxpoimue, PAOPUCMu1eckuti cocmas,
AUXEHOUHOUKAUUSIL,
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The comparative analysis of lichens Physcia. Population at different levels of
aerotechnogenic pollution of industrial mining — metallurgical complex of Krivyi Rig Basin.
In the highway area there was found the worsening living conditions of thallus at the lichens
Physcia, manifested in the reduction of a projective cover and reducing of the size of thallus
with the increasing of the degree of their damage. It is set that specific composition and
conformities to law of distribution of cladinas is determined the type of the industrial
loading. Predominance at the lichens of crustaceous cladinas, insignificant participation of
fissile cladinas and complete absence of bushy forms is the possible consequence of industrial
influence.

We registered some 3 species of epiphytic lichens, namely Phaeophyscia nigricans,
Physcia tenella, Physcia adscendens in a residential zone, while on conditional control area
we found Physcia orbicularis. The dominant species was scum-like shape Phaeophyscia
nigricans, Physcia adscendens, Physcia tenella, while on conditional control region we
marked predominance of Physcia orbicularis and did not registered bushy lichens form.

We also divided the lichens into two groups according to the resistance towards air
pollution - moderate (2 species, Phaeophyscia nigricans, Physcia tenella) and toxic-resistant
(2 species, Physcia orbicularis, Physcia adscendens). Epiphytic lichens in terms of residential
areas compared to conventionally control area characterized by a decrease of morphometric
parameters of the melt. Key results can be used to predict the state of ecosystems using
lichenoindication in terms of industrial regions of Ukraine.

Keywords: lichen, projective cover, floristic composition, lichenoindication.

Po3BUTOK ITPOMMCAOBOCTI, HepallioHaAbHe BUKOPUCTaHHS IIPUPOAHNUX PecypciB
— BCe Ile IPU3BOAUTHL A0 IIOCTYIOBOI JAerpajallii HaBKOAMIIHLOIO CepejoBUIIA.
Bukopucranns pocamH y sAKOCTi iHAMKaTOpiB cTaHy cepejoBuIlla OOyMOBAEHO iX
YyTAMBOIO PeaKlli€l0 Ha CTPecoBMII MNOJApasHUK. 30KpemMa, AMIIAHUKUA —
TOKCMKOTO/AEPaHTHI OpTaHi3MH, IO HAKOIIMYYIOTh 3HAa4Hy KiAbKiCTh 3a0py4HIOBaYiB
y CBOINl cAaHi, POPMYIOTh BMpa3Hi yIPyIOBaHHs BUAIB (CMHY3ii), 11O BiAOMBAIOThH
pisHi Bapiamlii BMiCTy BaKKMX MeTaaiB y cyOcrpati. barato 3 Takmux cuHysii
NPOsABASIOTEH CIlenMpiuHi peakwii Ha pisHi TUIIM MeTaaiB, IO A03BOAAE BU3HAYUTHU
He TiAbKM CTYIIiHb 3a0py/AHeHH:, aae 11 TUIl 3a0pyaHioBada. Bonm gocuts uyTamsi 40
€KO/AOIIYHOTO CTpecy, HacamIlepe] TaKoOTO, IO CYIIPOBOAXKYETLCS aTMOChepHUM
3a0pyaHeHHsM, eBTpodikaniero un amiHamu Kaimaty. Came ocobamBocTi OyA0BU Ta
crocoOy >KMBAEHHS IMX OpraHi3MiB AalOTh 3MOTY IIMPOKO BMKOPMCTOBYBATH iX SIK
iHAMKaTOPMU CTaHy HaBKOAMIIHLOTO cepeaosuia (Kongpariok, 2008).

EmigitHy ckaaa0By AiXeHOOiOTU TpaguLiiHO BUKOPUCTOBYIOTh A4Sl iHAVIKALIl
cTaHy aTMOC(epHOro IOBITps AK ypOaHi3oBaHMX, Tak i IpupoaHux tepurtopin. Ha
BUAOBUI CKAaJ, AMINAMHUKIB-emi(iTiB IepeBakHO BIAMBAIOTh TaKi KAiMaTU4HI Ta
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AaHamadTHI (pakTOpy, 5K BOAOTICTh IOBITpPs, OCBiTA€HICTh, BUCOTa HaJj piBHEM
MOpsl, peabed MiCIIeBOCTi Ta CTPyKTypa AiCOBOrO MacuBy, ae 3pocra€ ¢popodit, a
TaKOX Xapakrep kopu camoro ¢popodity Tomo. Emidithi anmaiHnkyn 9yTamsi 40
3MiH XiMi4HOTO cK4aly aTMOc(epHOro IOBiTpsl, a TaKOX yMOB AiCOBOTO IIeHO3y Ta
AeSIKUX iHIMX (akTopiB, IO HaifOiabllle 3a3HAIOTh AHTPOIIOTEHHOIO BILAMBY
(TTueaxwun, 1997).

Bpaxosyioun  iHAMKaTOpHI BAACTUBOCTI  AUINANHUKIB, BCTAHOB/AEHHS
0Cco0AMBOCTeN iX BUAOBOIO CKAady Ta IOIIMPEHHS € Ba’KAMBUM 3aBAAHHAM A4S
pO3pOOKM  3aXOAiB  pallioHaABHOTO BMKOPMCTaHHS IIPUPOAHMX pecypciB B
inaycTpiaabHux perioHax VYkpainu. Buxopucranns emipiTHUX AUIIAMHMKIB Yy
MOHITOPUHIOBUX JAOCAIAXKEHHAX Aa€ 3MOIY BUABUTH IX €KOAOIIYHI aMIIAiTyAu,
3araAbHi OCOOAMBOCTI IIOIIMPEHH:, IO 3HAYyHO II0Jernrye€ OiOMOHITOPUHI Ta
IIpOTHO3yBaHH:I cTaHy ypOoekocucreM (baitpak, 1998).

Kpusopi>xcks € perioHoMm 3 MOTY>KHOIO TipHMYOBUAOOYBHOIO, 30arauyBaAbHOIO
Ta MeTaAypriliHOIO HPOMUCAOBICTIO. bioreorjeHOTMYHMI TIOKPUB PerioHy yTBOPeHMIA
KOMILAeKCOM  0OioreolleHO3iB  IPUPOAHMX, aHTPOIIOTEHHMUX  AaHAMAQPTIB i
AaHAIAapTHO-TeXHOTeHHNX cucreM. llpm 1boMy HaAXOAKEHHs TeXHOTeHHIX
MiHepaJiB Ta BIAUB MOAIOTaHTIB BIIAMBAa€ Ha CTaH KOMIIOHEHTIB €KOCHCTeM Ha
Kpupopixcki, 110 BU3HAYa€ThCs IIePEBaXKaHHAM B CTPYKTYPi POCAMHHOIO IIOKPUBY
CMHaHTPOIIHMX Ta pPydepaAbHMX acoljialliii 30iAHEHOrO TaKCOHOMIYHOIO CKAaAy
(Cmetana, 2003).

OxpeMi KOMIIOHEHTM €KOCHCTeM € AOCUTDh 40Ope BUBUEHUMM, IPOTe, emidiTHi
AWIIAVHUKA € OJ4HUM 3 HalIMeHII JOCAiA’KeHIX KOMIIOHEeHTiB ypOoekocucreM
Kpusbacy (Kaumucska, 2011). Tomy MerToio gocaigkeHb € aHaadid 6ioaoro-
MOp(OAOTIYHOI XapaKTepUCTUKM emipiTHUX AuMITaiiHuKiB poay Picuis (Physcia) B
Micbkux ekocucremax Kpusoacy.

MATEPIAAU TA METOAN AOCAIAKEHD

Ob6’extoM gocaigxens € emidiTHi anmmanHuku poay ®Picuis (Physcia) micta
Kpupuit Pir. V sAxocti npoOHuX giasHok Oya0 oOpaHO TepuTOpii i3 3eaeHMMu
Haca/>KeHHAMM B yMOBaXx ceAiTeOHMX 30H KUTA0Boro CakcaraHChbKOIO palioHy MicTa
Kpwnsui Pir.

Tak, 3akaageno 3 mpoOHi giasuku: 1 giasHka — Bya. CriiBApy>KHOCTI, 2 AiAsTHKa —
ByA. YaapHa, 3 AiasiHKa — ByA. Tyxauescpkoro. B sikocTi koHTpoa10 Oya0 3akaadeHo 1
MPOOHY AiASTHKY Ha TepuTopii Kprusopizbkoro 00TaHigHOTO caly.

Ha npoOnux giasnkax O0ya0 BM3Ha4eHO BUAOBUII CKAaj Ta MOpdOMeTpUyHi
ITOKa3HNKM TaAoMiB emi(iTHUX AUIIANHUKIB poay Physcia. Bugosuii ckaag 6yao
BU3HA4eHO 3a JAonomoroio  BuaHauHukiB  (Okxcuep, 1993). Pesyabratn
AIXeHOIHAMKAIIIIHOTO ~ OOCTEXKeHHSl  y3araApHIOBaAM 32  MOP(POMEeTpPUYHOIO
XapaKTepUCTUKOIO Tal10MYy BiAIIOBiAHO A0 3araAbHONPUIHATIX MeToAMK (ITdyeakuH,
1997).
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PE3YABTATY TA IX OBIOBOPEHHSI

3araaoM, aHali3 AiXeHOKOMIIAEKCiB IIPOMMCAOBUX AiASHOK MicTa 3a BUAOBUM
MOIIMPEHHSIM  CBiAYMTH, 11O 3a TUIIOM CJAaHi HalOiABII IOMIMPEHNMN € HaKUITHI
¢popmn  anmarnukis Caloplaca lobulata, Candelariella aurella, Physcia adscendens,
Physcia tenella, Lecanora carpinea, Lecanora hagenii. uctyBaTi ANIIalHUKU
npeacrasaeHi Xanthoria parietina. Cepes BKa3aHUX BUAIB AMIIAVHUKIB BUAiAeHi
HACTYIIHI TPyIIM 3a YyTAMBICTIO A0 aTMOC(EPHOro 3a0py4HEHHs: CepeaHbOYyTAUBI
(4 sBuan: Caloplaca lobulata, Candelariella aurella, Lecanora carpinea, Physcia tenella);
critiki (Lecanora hagenii); ToxcutoaepanTtHi (2 Buam: Xanthoria parietina, Physcia
adscendens) (Kaunrceka, 2011, 2014).

BigmiueHi BuAM AMINAMHUKIB CBig4aTh IIPO IX 34aTHICTh A0 IIPUCTOCYBaHH:A A0
YMOB IIOMipHO 11 Ay>Ke CUABHO 3a0pyAHeHMX TepuTopiit. OCHOBY AiXeHOKOMILAEKCiB
CKAaJalOTh BUAM poaunu Physciaceae Ta Lecanoraceae. /Jominyioui poauHu
npeacrasaeHi pogamm Physcia (4 Buau) ta Lecanora (2 suam). IlepeBakaHHS B
AUITATHMKOBOMY TOKPUTTI JAepeB HaKUITHUX AMINAiHMUKIB Ta IIOsBa I100AMU3Y
JKUTAOBUX MacKBiB AUCTyBaTOTO AuIaHuka Xanthoria parieting, IpuCTOCOBaHOTIO A0
icHyBaHHSI B yMOBaXx IIOMipHO Ta Ay>Xe 3a0pyAHEHOTO IOBIiTps, CBiAYUTL IIPO
HeraTVBHI TeHAeHIIi1 B ekoaoriyHoMy cTaHi nosiTps (Kongpariok, 2008).

3araaom, B ymMoBax ceaiTeOHux 30H Kpmsoro Pory (Ha mpukaadi >XKMTA0BOTO
CaxcaraHcpKOro MacuBy) BU3Ha4deHO 4 BuAu emipiTHUX AUITamiHuKM pody Physcia:
Physcia adscendens (Fr.) Oliv., Physcia tenella (Scop.) DC. in Lam. & DC., Physcia
orbicularis (Hoffm.) Th. Fr., Physcia nigricans (F1k.) Stzbg. 3a Tunom caani HanoiapII
posnosciogKenuMy emipiTHumy anmarHukamMmu poay Picuisa (Physcia) € HakuiHi
dopmu  Phaeophyscia nigricans, Physcia adscendens, Physcia tenella. AwctyBaTuii
AnmaiHuK  Physcia orbicularis TpeACTaBAeHMII AUIle Ha YMOBHO-KOHTPOABHI
Alasani. Kymuceri popmu AnimaitHUKiB BigCyTHI.

Amnaais, posnogiay Bugis emiiTHuUX AMmanHuKiB poady Physcia B ymosax
ceaiTeOHMX 30H CaKcaraHChKOTO paliOHy CBigUMTh MpO MOMIMpPeHHS 2 BUAIB:
Phaeophyscia nigricans ta Physcia adscendens, TOAl sIK Ha YMOBHO-KOHTPOADBHI AiASHIT
3ycTpida€Thcs A404aTKoBO 1mie 11 Physcia orbicularis. 3a pos3noaiaoM BKAIB Ha KOpi
AEpeBHIX HacaJ>XeHb IlepeBara y BuOOpi cyOcTpaTy A4s icHyBaHHsI BKa3aHUX
eriiTHMUX AUINAHUKIB HaAeXNUTh B's13y rpadboaucromy (Ulmus carpinifolia Rupp. ex
G. Suckow) Ta po0Ginii ssudaitHiit (Robinia pseudoacacia L.) Tlpore, emidiTamit
anmaiHuk Physcia tenella BiagmideHo amie Ha tomoasix boaae (Populus bolleana
Lauche.) Ta aumi cepuieancriin (Tilia cordata Mill.).

OcHOBY 2iXeHOKOMILAEKCIB B yMOBaX ceaiTeOHOI 30HM cKaajaioTh Phaeophyscia
nigricans, ToAi AK Ha YMOBHO-KOHTPOABHIN AiasHIN — Physcia orbicularis (taba. 1).
3okpema, mommpenHs Phaeophyscia nigricans B yMoBax ceAiTeOHOI 30HM CBiAYUTH IIPO
IepeBa’kaHHS BUAIB, IO BigHeceHI A0 CUMHAHTPOIIHUX, PO3IOBCIOAXKEHHS KX
IIOB’sI3aHe i3 3HAUHMM IIMAOBUM 3a0pyJHEHHSIM Ta 3MEHIIeHHSIM KOHKYpeHIIil 3
OOKy iHIIMX BUAIB; 1€ € XapaKTepPHOIO pUCOI0 ypOaHi30BaHNUX TEPUTOPIIL.
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Tabauns 1. Buan enipitanx anmmariaukis poay Physcia Ha Kpusopixoki

Buan AiAsTHKU
1 2 3 4
Phaeophyscia nigricans + + +
Physcia tenella + - - +
Physcia adscendens + + - +
Physcia orbicularis - - - +

ITpumiTKu: AI0OCOM BigMideHO 3ycTpidaabpHicTh BuAy. Adiasukm: 1 - Bya. CriBgpyskHocTi, 2 —
ByA. YaapHa, 3 — Bya. TyxaueBcbkoro, 4 - yMOBHO-KOHTPOAbHa JidfgHKa Ha TepUTOpii
Kpmusopizbpkoro 6otaHigHOTO cagy.

Huspky BUAOBY pi3HOMaHITHICThL AMINAMHMKIB y ceAiTeOHMX 30HaX MO>KHa
MOSICHUTM TIO-TIepIlle, OJAHOMAHITHICTIO AepeBHUX IoOpis (mepesakHo me Ulmus
carpinifolia Ta Robinia pseudoacacia), 1110 3yMOBAIOE i 0AHOMaHITHICTh AMIIAHIKOBOTO
IIOKPUBY. SIK BigOMO, BUAOBUIT CKAaJ, emiiTiB 3a1€KNUTh Bij IIOPOAU AepeBa, a caMe
Big ismunmx Ta XimiuHmx ocobamsocreit kopu ¢opodity. Ilo-apyre, mnpooHi
AlASTHKM po3TallloBaHi B IJeHTpaAbHill 4YacTMHI MicTa, 100AM3Y aBTOMOOiABHUX
IIIAAXiB, IIJO IPU3BOAUTH A0 3HUKHEHHS YYTAUBUX A0 3a0pyAHEHHs aTMOC(EepHOTro
IOBITPsI BUAIB. BUIIli MOKasHMKM BMAOBOI pi3HOMAaHITHOCTI AMIIAMHMKIB Ha YMOBHO-
KOHTPOABHIN AlASHII IIOSICHIOIOTBCSA Pi3HOMAHITHICTIO AepeBHUX IIOpig, a TaKOXK
BiAAaA€HICTIO BiJ IIEHTPaAbHOI YaCTVHU MicTa.

Anazaiz MOpQOMETPUYHUX IOKA3HUKIB TaAOMYy CBiA4MTh, IIIO OCHOBHMMM
61040T0-eKOAOTIYHMMHU  OCOOAMBOCTAMM  eMiiTHUX AMIIANHUKIB poay Picris
(Physcia) B ymoBax ceaiTeOHMX 30H € He3HauHe 3MEHIIEHHs AOBXIHU TaAOMY Yy
MOPIBHAHHI 13 YMOBHO-KOHTPOABHOIO AiAgHKOIO. Tak, MakcummaabHa cepeaHs
AOBXIMHa TaAOMYy B yMOBax celiTeOHMX 30H craHoBuTh 2,80 cM * 0,28, ToAl fAK Ha
YMOBHO-KOHTPOABHI AiasHii 3,91 cM + 0,38 (Taba. 2).

Tabaunsa 2. Cepeansi AoBXMHa TaaoMy emipiTHux ammariaukis Physcia Ha

Kpusopixxi
Bt Aiasaku

1 2 3 4
Phaeophyscia nigricans 2,31+ 0,31 2,44+0,52 2,62+0,29 3,44+0,44
Physcia Tenella 3,62+0,57 - - 2,96+0,27
Physcia adscendens 2,80+0,28 2,53+0,45 - 3,34+0,42
Physcia orbicularis - - - 3,91+0,38

ITpumitka. AiassHku — AuB. TadA. 1.

Ha ocnosi anaaidy orpmmaHmx pe3yAbTaTiB BCTaHOBAEHO, IO OCHOBHUMU
01010r0-eKOAOTIYHUMI  OCOOAMBOCTAMM  eMipiTHUX ANIIANHUKIB pogy Picris
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(Physcia) B ymoBax ceaiTeOHMX 30H Ha Kp1BopixcKi € 3MeHIIeHHsI MOp(POMETPUYHIX

ITOKA3HUKIB TaA0MYy y IIOPiBHSHHI i3 YMOBHO-KOHTPOABHOIO AiASHKOIO.

B1CHOBKI

Bcranosaeno, mo B ymopax ceaiteOHmx 30H CakcaraHCbKOTO paiflOHy BU3HadeHi
3 Buan enidpiTHUX AnmanHukis poay Picuis (Physcia): Phaeophyscia nigricans, Physcia
tenella, Physcia adscendens, TOAl SIK Ha YMOBHO-KOHTPOABHIN AiAAHII 3yCTpidya€ThCs
A04aTKoBO 1me i Physcia orbicularis. OcHOBHMMM 3a TUIIOM CAaHi € HaKUIIHI popMu
Phaeophyscia nigricans, Physcia adscendens, Physcia tenella, Toal $SK Ha yMOBHO-
KOHTPOABHIN AiAAHII BigMideHO IlepeBa’kaHHsS AMCTyBaTOTO AuinaiHuka Physcia
orbicularis. Kymucrti popMm AMIaiHUKIB BiaCyTHi.

3a cCriliKicTIO A0 3a0pyAHEHHs aTMOC(EepHOro MOBITpsA BM3HAYEHI TIPyIN
cepegupouyTAMBUX (2  BuawM, Phaeophyscia  nigricans, Physcia  tenella) Ta
TOKcuToAepaHTHMX (2 Buau, Physcia orbicularis, Physcia adscendens) Buais
Avmayiaykis. Eniditai anmarmnkn pody Picuis (Physcia) B yMoOBax ceAiTeOHUX 30H
Yy HOPiBHAHHI i3 YMOBHO-KOHTPOABHOIO AiASHKOIO XapaKTePU3YIOThCSI 3MEHIIeHHAM
MOPQPOMETPUYHUX ITOKa3HMKIB TaA0MYy.

OcHOBHI pe3yabTaTi HayKOBMX AOCAiAK€Hb MOXKYTh OYTM BUKOPUCTaHI AAS
IIPOTHO3YBaHH: CTaHy €KOCHCTeM 3a 40IIOMOTOIO AiXeHOIHAMKALIIHUIX 40CAiAKeHb B
yMOBaXx iHAyCTpiaAbHUX PErioHiB YKpaiHN.
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