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PenpoaykTuBHa cTparerisa aaBeHTUBHOTO MOXy Campylopus introflexus
(Leucobryaceae, Bryophyta) Ha TepuTOpisIX ripHUY0I00yBHUX
mignpueMcTB JIbBiBIIMHI

Oxkcana B. JJOBAYEBCbBKA, Poman P. COXAHBYAK

Inctutyt exonorii Kapmar HAH Ykpainu
ByJ. Credbanuka, 11, JIsBiB 79005, Ykpaina
ecomorphogenesis@gmail.com

Lobachevska O.V., Sokhanchak R.R. Reproductive strategy of the alien moss Campylopus introflexus (Leucobryaceae, Bryophyta)
in areas of mining enterprises in Lviv Region. Ukr. Bot. J., 2017, 74(1): 46—55.

Institute of Ecology of the Carpathians, National Academy of Sciences of Ukraine
11, Stefanyk Str., Lviv 79005, Ukraine

Abstract. Features of reproductive capacity of the alien moss Campylopus introflexus in anthropogenic areas (dumps of coal
mines, underground sulfur smelting and former peat quarry) of Lviv Region were investigated. In 10 studied localities the
following parameters of the moss development have been analyzed: number and ratio of male, female plants and those without
gametangia; productivity of fertile plants; in addition, the forming activity of specialized asexual propagulas and sporogonia
has been also assessed. The high potential of the moss for generative and vegetative regeneration, significant variability of
phenotypical sex ratio of bisexual moss turfs, mostly prevailed by females, were observed. Male plants have more opportunities
to spread by brood or shoot tips breaking off and to colonize new areas, producing a large number of unisexual moss turfs and
different sex ratio of mature fertile individuals. The higher productivity of male plants was found in more humid localities, while
open sunny habitats are favourable for female individuals. It was established that stress conditions in the devastated areas of
mining enterprises significantly affect the development of sporophyte and vitality of C. introflexus spores. In the moss capsules
from the localities of coal dumps, there were up to 85% of abortive spores. The active forming of specialized brood organs,
namely the breaking off shoot tips during autumn and spring periods and reproduction by fragments of shoots and turfs, have
been observed in all localities.
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Bceryn YMOB, $IKi MOXYTb MPU3BECTU 10 HAAMIpHOTO 30i/1b-
ILIEHHST YMCEJIbHOCTI iXHiX 0cOOMH. ToMy oLliHKa Au-
HaMiYHUX TEHACHIIi y MOIIMPEeHHI iHBa3iiiHUX BUIIiB
POCJIMH Ta iXHbOTO BIUIUBY Ha (DITOPi3HOMAHITTS Aa€
3MOTI'y BUSHAUUTHU MPOOJEMHi BUAM Ta PO3POOUTH 3a-
XOIU 0OMEXXEeHHSI IXHBOTO TTOIIMPEHHS It KOHTPOJIIO.

ANBEHTUBHI BUAU OpiodiTiB, SIKi HATypali3yBaaucs
B €Bporri, Orthodontium lineare Schwégr. i Campylopus
introflexus (Hedw.) Brid. xapakTepusyloThCsl LLIMPOKOIO
aMILTITYI010 MPUCTOCYBaHb A0 YMHHMKIB IIPUPOJHO-
0 CepeloBUIlla, BUCOKOI €KOJOTIYHOI IJIaCcTHUY-
HICTIO i 3HAYHUM ITOTEHLIiaJIOM 10 CBOTO TMOIIMPEHHS
(Frahm, 2005; Hassel, SOderstrdm, 2005; Hasse, 2007;
Klinck, 2010). LlIBuaKe mommvpeHHs aiBEHTUBHUX BU-
JliB TIPU3BOAUTH JO BTPATU PErioHaIbHOI crieludiku
opiodaopu it yHiikallii pocIMHHUX YrpyloBaHb Ha
BEJIMKUX TEPUTOPISIX.

Campylopus introflexus € ailBEHTUBHUM BUIOM MOXY
B €Bporti 1a [1iBHiuHIT AMeputi. Bin moxomuts 3 ITiB-

3a OCTaHHi CTOMITTS JIOACHKA [isUIbHICTH (TOCTO-
JapcbKa, TOPTIBIS, TYpU3M) CIPUYMHUIA 3HA4YHI
3MiHU POCITMHHOTO TIOKPUBY, 30KpeMa MPOHUKHEH-
HSI Y POCIMHHI yrpyrnoBaHHSI aJoOXTOHHMX BUIiB. Lle
Yy CBOIO Yepry mpu3Besio A0 Moau@ikallili momyasiii
BUiB MPUPOAHOI (PJIOPU, TTOPYILIEHHSI €KOCUCTEMHUX
3B'SI3KiB, JIOKAJbHOTO BUTICHEHHSI aOOpUTeHHUX BU-
JIiB, 3MEHILEeHHSI iX BUIOBOTO Pi3HOMAHITTS Ta IpO-
€KTMBHOTO MOKpUTTH. 3a ouiHkolo KoHBeHIil 3 6io-
JioriyHoro pizHoMaHiTTa (Convention..., 1992) inBaszii
HeabOpUTEHHUX OPraHi3MiB € IPYrol 3a 3HAYEHHSIM
3arpo3or0 i 0iOpi3HOMAHITTS Ha CBITOBOMY piBHi
micas 6e3nocepeAHLOrO 3HUIIEHHS MiCLlb iCHYBaHHSI.
OnHUM i3 BaXJIMBUX 3aBJaHb BUMBYEHHS iHBa3iiiHUX
BUJIIB € 3HAXOMXKEHHS MePBUHHUX OCEPEAKiB MOTpar-
JISHHSI HOBUX BU[IIB POCJIMH Ha TEPUTOPIIO Ta aHaIi3
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JIEHHOI MiBKYJIi: IEPBUHHUI apeal OXOIUIIOE MiBICHHY
yactuny I[liBneHHo1 AMepuku, Adpuku i1 ABcTpanii,
HoBy 3enanpmiro Ta ngesgki octpoBu Tuxoro, ATiaH-
tnuHoro, IHgifickkoro okeaniB (Hassel, SOderstrOm,
2005). B €spomi iioro Brepiie BusBwiIM B 1941 p. y
rpapctBi Caccekc (BenukoOputaHisi), 3BiIKM MOX
IIBUIKO TIOIIMPUBC T0 Bcill 3axigHiin €Bpomi. 3a
mexxamu €Bponiu C. introflexus yriepiiie BUSIBIEHO B
1975 p. B 3axigHiit yactuHi IliBHiYHOI AMEpUKU —
Kamicdopnii (Frahm, 1980), Terep Bum IOIIUpEeHUMA
Bin Kamidopnii no bputancbkoi Komymo6ii (Hassel,
SbderstrOm, 2005; Klinck, 2010).

Tmotes3a "mopoxnboi Himni" (Hierro et al., 2005),
3riJHO 3 SIKOKO YYXOPiAHi POCIMHU YTUJI3YIOTh pe-
Cypcu, IO HE BUKOPUCTOBYIOTHCSI aOOPUTEHHUMM
BUIAMU, JIMIIE YacTKOBO cTocyeThcsa C. introflexus.
ABroxToHHUMU BUL Polytrichum piliferum Hedw. € mipsi-
MUM KOHKYPEHTOM iHBa3iifHOTrO BUAY MOXY, X04a €KO-
JIOTiYHI Hillli 000X MOXIB CITiBITaZalOTh HE MOBHICTIO.
Polytrichum piliferum momMpIOETHCS MiA36MHUMU PU-
30i1aMM i TOMY Ma€ TepeBaru Ha pyxoMHux cyocTpa-
Tax (IMCKOBMKAaX, KaM'STHUCTHX PO3CHIIAX), TOHi K Y
C. introflexus TiepeBaXka€ PO3MHOXEHHSI Ha3¢MHUMM
BUBOJKOBMMH MpornaryjaMu 31e0iJbIIIOT0 Ha OcCi-
X, 30aradeHUX opraHikolo Iickax. Ha mimsgHkax 3
noMinyBaHHsAM C. introflexus picT i pO3BUTOK OE€PHUH
P. piliferum IpuTHIYY€ETHCS, TOMI SIK CaM alBEHTUBHUI
MOX He 3a3Ha€ HETaTUBHOTO BILIMBY, PO IO CBiTYUTH
iioro migBMIIIEeHAa KOHKYpPEHTHA cIpoMoXkHicThb (Hasse,
Daniéls, 2006).

JaHi ipo ocobuBocTi npucrocyBanb C. introflexus
IO MiKpOKJIIMAaTUYHUX i efadiyHuX YMOB Ta MO0 Mo-
LIUPEHHSI HAa aHTPOIMOTEHHO TMOPYIIEHUX TePUTOPIsIX
BincyTHi. B iHO3eMHiil jiTepaTypi mepeBaXkHO HaBe-
JIEHO pe3yJbTaTh JOCTiIKEHHS €KOJIOTii MOXy B yMO-
Bax mpupomHoro cepenosuma (Frahm, 2005; Hassel,
SAderstrOm, 2005; Hasse, 2007; Klinck, 2010). Tomy
BUBYEHHSI MIHJIMBOCTI €KOJIOTIYUHUX TTapaMeTpiB Mic-
11e3pOCTaHb MOXY Ta 0COOJIMBOCTE OTO 3aceeHHS Ha
JIeBACTOBAaHMX TEPUTOPISIX € BaXKJIMBUM SIK IJISI BCTa-
HOBJIEHHST MOXJTUBOCTE! PO3MHOXEHHSI Ta MIPUCTOCY -
BaHb aABEHTUBHUX BUIB, TaK i AJIs IpUpoau (GopMy-
BaHHS CTIAKOCTi OpiodiTiB.

Meta po60TU — JOCHIAUTH OCOOJIMBOCTI PEMPOAYK-
TUBHOI cTparerii anBeHTUBHOTO MOXY C. introflexus: pe-
MPOAYKTUBHOI 3MaTHOCTI, CTaTeBO1 CTPYKTYpU Ta PO3-
BUTKY (DEPTHIIBHUX POCIWH 3aJIe3KHO Bill BIUTMBY €KO-
JIOTIYHMX YMHHUKIB Ha TEPUTOPISIX TpHUIOTOO0YBHUX
nigrnpueMcTs JIbBIBIIMHU.
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Marepianu Ta MeToaH

O0'eKTOM IOCTiIKeHb OyIu fepHUHYU MoXy Campylopus
introflexus 3 BimBajiB BYTUIBHUX IIAXT (B OKOJHUILSIX
M. CocHiBka COKaJlbCbKOTO pP-HY), TEpUTOpiil, e
3aificHIOBaacs Mig3eMHa BUILJIaBKa CipKM (B OKOJIU-
sax ceMT Hemupis SIBOpiBChbKOTO p-HY) Ta KOJTUIIHBOTO
Topdokap'epy (okonuui cMt JlonatuH PamexiBcbkoro
p-Hy) JIbBIBCHKOT 00JIACTi.

Viponosx 2015—2016 pp. 3 KOXHOTO HOCITiIXKY-
BaHOTro JIoKajdiTery B 10—15 BHIIagKoBO BimiOpaHUX
JIepHUHAX po3MipoMm 3 X 3 ¢cM BM3HAYalu KiJbKiCThb i
CHiBBIAHOILIEHHS YOJOBIUMX, KIHOYMX Ta CTEPUJIb-
HUX pOCIUH (6€3 raMeTaHriiB), BiICOTOK (epTUIbHUX
MaroHiB, IXHIO MPOAYKTUBHICTh, a TAKOX OLIiHIOBAJIU
aKTMBHICTh YTBOPEHHS CIieliali3oBaHUX Oe3cTaTeBUX
nporaryi (Shaw et al., 1993). BiacoTok croporosis
BUPAXOBYBAIU SIK YACTKY Bil KiTbKOCTi XiHOUMX pOC-
JIVH y nepHuHax. Yucio mpoaHanizoBaHUX IAroHiB y
MOXOBMX J€PHUHAX JIOKAJIITETy 3MiHIOBAJIOCS 3a7€KHO
BiJl iXHBOI IIIJTBHOCTI Ta MPOEKTUBHOTO MOKPUTTSI.

YMoBM cyOcTpaTiB Ha MOPYLIEHUX TEPUTOPi-
SIX BM3HAYaJIM 3a 3araJIbHOMPUUHATUMU METOAUKA-
MU TeMIIepaTypy, BOJOTicTh 3a €.B. ApMHYIIKiHOIO
(Arynushkina, 1970), iHTeHCUBHICTb OCBIT/IEHHSI BUMi-
proBaym JokcmeTpoMm F0-116. Onep:xani nudposi pe-
3yJbTaTy onpalboByBaiu cratuctuuyHo (Plokhinskij,
1970).

Pe3yabraTi T2 00rOBOpEHHS

Vnepuie ot dbaopu Ykpainu Campylopus introflexus
BUSIBUJIM HA PEKYJIbTMBOBAHOMY BiJBaJjli Mil0YOi 1IaxX-
™™ "Hanisg" B okonuisix M. CocHiBKM JIbBIBCbKO1 00J1.
(Lobachevs'ka, Sokhan'chak, 2010). ¥ 2010 p. Ha Big-
npauboBaHux Topdokap'epax O.T. KysspiH Takox
BustBUB 1e 2 nokaiitetu C. introflexus — B OKOJMIISIX
cmt Jlomatun (PanexiBcbkuii p-H) Ta cMT OJecbKo
(bycekuit p-H) JIbBiBchbkoi 001. (Kuzyarin, 2012).
AHanizyBaniu ocobnuBocti penpoaykuii C. introflexus
JIMIIe Yy JepHUHAX i3 TopdoKap'epy B OKOIULSIX CMT
JlonatuH, ockinbku modau3y cMT OeCbKO HeBeIuKa
MOXOBa JIepHMHA epeOyBa€e y 3arpo3aBOMY CTaHi ye-
pe3 TOCTiliHe BeCHSHE BUIMATIOBAHHS HaA3eMHOI (i-
TOMacH.

Jlewo Tmi3Hille mig Jyac AeTaJlbHOTO BUBUEHHSI BU-
JIOBOTO CKJIany OpioiTHUX yrpynoBaHb Ha TEXHOTEH-
HO TpaHchopMOBaHiil TepuTopii YepBoHOIPaICHKOTO
TIPHUYOINIPOMUCIIOBOTO paiioHy moosun3y M. CocHiB-
Ku OyJIOo 3HaliieHO HIJISTHKU 3 JOMiHYBaHHSIM MOXY B
MiIHIKKI, Ha CXWJIi Ta BEPLIMHI MTPUPOIHO 3apOCIO-
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Puc. 1. PoamimenHns nokaniretiB Moxy Campylopus introflexus: 1 — Teputopis B okonuiisix cMT HemupiB SIBopiBCcbKOTo p-HYy,
Jie 3IIMCHIOEThCS MiA3eMHa BMILIaBKa cipku Ta okoiuii M. CocHiBka CoKaJllbCbKOTO p-HYy; 2 — BiABaJl BYTiJIbHOI IIaXTH
"Bizeiicbka"; 3 — BigBan ByribHoiI maxty "Hanig"; 4 — BigBan LleHTpanbHOi 36arauyBaibHOi (padbpuku "UYepBoHOTpaachka”;
5 — KonuIiHii Topdokap'ep, okonuili cMT JlormatuH PanexiBchbKoro p-Hy; 6 — Tak caMo, okoJiniii cMT Onecbko bycbkoro p-Hy
JIbBiBCHKOI 00I.

Fig. 1. Position of localities of the moss Campylopus introflexus: I — area near Nemyriv village, Yavoriv District where
underground sulfur smelting was carried out and near Sosnivka town, Sokal District: 2 — Vizeyska Mine dump; 3 — Nadiya
Mine dump; 4 — Chervonohradska Central concentrating mill; 5 — former peatery near Lopatyn village, Radekhiv District;

6 — former peatery near Olesko village, Busk District (Lviv Region)

ro BimBany Hemirouoi maxty "Biseiicbka" Ta HeBenu-
Ki OKpeMi MOXOBi JIepHMHU Ha Tepaci c(hOpMOBAHOTO
n'arusgpycHoro BinBany LleHTpanbHOI 30aradyyBaib-
Hoi ¢abpuku (LI3®P) "YepBoHorpancbka” (Karpinets’
et al., 2013, 2014). Okpim Toro, HampukiHui 2014 p.
1.B. Pabuk 3naiineHo nokamuitet C. introflexus B OKOJIM-
sax cMT HemupiB SABopiBcbKoro p-Hy JIBBIBIIMHU Ha
TepUTOPIi, e 3MiACHIOETHCS TTiI3eMHa BUILJIaBKA CipKU
(Zubel et al., 2015). Po3MillieHHST OCTiIXKyBaHUX JIO-
KaJIiTeTiB MOXY TTOJJaHO Ha puc. 1.

Ha nocnigkeHux geBacTOBAaHUX TEPUTOPISIX TipHU-
YOIOOYBHUX ITiANPUEMCTB BCHOTO IPOAHATI30BaHO
3407 pociauH mMoxy, 3 sskux 2473 deptuibHi. BctaHOB-
JIeHo, 1o y 3paskax C. introflexus 3 pi3HUX MiCIIb ic-
HyBaHHsI (DEHOTUITHE CTAaTeBE CITiBBiIHOILIEHHS € Ha/I-
3BUYaliHO MiHJIMBUM (Ta0J. 1).

Y MoX0BMX IepHMHAX KiJIbKiCHO MEpPeBaKaIu KiHO-
4i pocauHu. He3Baxkarouu Ha Te, 1110 AJIs CIIOp Oiib-
IIOCTi BUAIB OpioiTiB yCTAaHOBIIEHO ITOYATKOBE CTa-
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TeBe CITiBBiZHOIIEHHS 1:1, MiHJIMBICTb CTaTeBOI €KC-
Mpecii Ha Mi3HIIIMX CcTalisix raMeTodiTy € 3arajJbHOIO
JIJIs 6araThoX BUiB MOXiB Ta MeUiHOYHMKIB, MpoTe (de-
HOMEH JVCIIPOIIOPIIIAHOTO TIPOSIBIICHHSI CTaTi TOCi He
3'scoBaHo. JIabibHe BUpaxkeHHs CTaTi BJacTUBE 3J1e-
OLIBIIOrO AJISI MOXOMOMIOHMX 0AaraTOpiuHMKIB 3 TPU-
BauM XuTreBuM LMKiIoM (Bisang, Hedends, 2005).
BBaxaloTb, 110 3a3BUYaii cTaTeBe CIIiBBiIHOIIEHHS
MTOPYIIYETHCS B MPOILIECi POCTY ¥ TO3piBaHHSI TAMETO-
¢iTy BHACIITOK cTaTeBOro AMMOpPQi3My, MOB'I3aHOTO 3
nudepeHiaTbHOI0 a0OPTUBHICTIO Ta MPOPOCTAHHAM
CITIOp, POCTOM IIPOTOHEMM, PO3BUTKOM i BUKMBAHHSIM
raMmeTodiTy 3a7eKHO Bill BIUIMBY FT€HETUYHUX, O10TUY-
HUX i/ab0 abioTmyHMX 4yMHHMKIB (Stark et al., 2010;
Bisang, Hedenas, 2013).

Maiixe B yciX MpoaHai3oBaHUX MiClLIe3POCTAHHSIX
C. introflexus mepeBaXkaay IBOCTATEeBi JCpHUHU, JIMIIIC
y HEBEJIMKOMY 3a IUIOIIEI0 JOKaJiTeTi Ha Tepaci Bil-
Bany 113D, cepen 3me0iIbIIOrO CTEPUIBHUX POCIIHH,

Ukr. Bot. J., 2017, 74(1)



Tabauys 1. CrareBa CTPYKTypa JepHUH ABOIOMHOr0 MoxXy Campylopus introflexus
Table 1. Sex structure of turfs in dioecious moss Campylopus introflexus

KinbKicTb pociuH, 1T, . Crarese
Jlokaniter Bizcoroi cTaTeBHX CHiBBiZIHOLIEHHS
Q 3 CTepUIbHI BCHOTO TaroHiB (9:3)
Tepuropis, Ae 3milicHIOBaIacs Min3eMHa BUILIaBKa CipKU B OKOJIUIIsIX cMT HemupiB
rajasiBUHa 156 20 180 356 49,4 7,8:1
y3nices 88 129 325 542 40,0 1:5
KonuiHiii Topdokap'ep B oKonuLsgX cMT JlomaTux
rajisiBUHa 112 8 30 150 80,0 14:1
y3ricest 1 326 9 336 97,3 1:326
Binsasim ByribHUX maxt B okosnuisix M. CocHiBKa
Bigsan LI3®
Tepaca 0 30 200 230 13,0 -
BeplunHa Binsany maxtu "Hanis"
BUCTYII TIOPOIU 21 137 25 183 86.3 1:6,5
1iJ MOHOJIITOM MOPOAU 127 1 25 153 83,7 1271
rajsiBUHa 151 70 0 221 100 2,2:1
BinBai waxtu "Biseiicpka”
Tepaca 429 37 73 539 86,4 11,6:1
BepLIMHA 374 256 67 697 90,4 1,5:1

BU3HAYCHO Hebarato 4YoJIoBiUMX pocauH (Tadma. 1).
binbma KinbKiCTh XiHOUMX POCIUH y AEPHUHAX, Ma-
OyTh, 3yMOBJIEHA HE€ PiIKiCTIO YOJIOBIYMX OCOOMH, a
HacaMmmepen MBUAKICTIO ix nudepeHuialtii. Po3BuTok
aHTEPUIIiB TTOPIBHIHO 3 apXeTOHISIMU € 3HAYHO TPU-
BAJIILINM TPOLIECOM i MOTPeOye MEBHUX €KOJIOTIYHUX
YMOB, TOMY YOJIOBi4i OCOOMHU MOXYTb J03piBaTH y
pociuH 6e3 rametanriiB (Newton, 1972; Bowker et al.,
2000; Stark et al., 2010). Huzbkuit BigcoTok (pepTuib-
Hux naroHiB C. introflexus, BCTAHOBJICHUI U MicCIIe3-
pPOCTaHb i3 HECTIPUATIMBUMU TiIPOTEPMIYHUMU YMO-
BaMM HecTiliKoro cyoctpaty gk Ha BigBaii LI3®d, tak
i Ha TepuTOpil, e 3MiIICHIOEThCS MiN3eMHa BUILIaBKa
cipku (oxonmili cMT HemMupiB), MOXe CBITUUTH TaKOX
i PO HE3HAYHUU BiK IUX NepHUH (Taou. 1, 2).
Binomo, 110 y MoxornomiOHuX iHilrialis i go3piBaH-
HSI 4OJIOBIYMX Ta KiHOYMX TraMeTaHTiiB MOTpeOyroTh
Pi3HUX MiKPOKJIIMAaTUYHUX YMOB, TOOTO (PEPTUIIBHICTh
KOHTPOJTIOEThCSI i FeHETUYHO, i (izionoriuno (Hedenads
et al., 2010; Groen, 2010; Fisher, 2011; Bisang et al.,
2014). Tak, nns Marchantia inflexa Nees & Mont. BcTa-
HOBJIEHO 3aJIeXHICTh €KCIIpecil cTaTi Bil YMOB IpU-
POIHOTO CEepeIOBUINA, a CaMe Y IMIPUIOPOXKHIX OCeH-
11ax YTBOPIOBasiocs B 4,7 pa3u OiiblIe YOJIOBIiUMX OCO-
OMH, HIX XIHOYMX, He3BaXKarouM Ha LIBUALIUNA TeMIT
PO3BUTKY OCTaHHiX y Liux ymoBax (Brzyski et al., 2013).
BusiBneno, mo y nBocrateBux aepHuHax C. introflexus
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3 BimBaiy maxtu "Biseiicbka" Ha OcCBiTIEeHMX, OaraTux
Ha OpraHiky, AUISSHKaX BEPIIMHU 3HAYHO Oisibliie OyJ10
JIEPHVH i3 TIepeBakaHHsIM POCIMH oxHiel crati (3709 :
33 1a 49 : 2533, Tomi AK y Aelo CyxillMX yMoBax Ha
Tepaci B yCixX AepHUHAaX TepeBaXkaan XXiHOoUi 0COOMHU
(nuB. Tabm. 1, 2).

3a3Buyaii KiHO4i pocarHU OpiodiTiB 3HAYHO KOH-
KYPEHTOCTIPOMOXHIIlIi BHACIIAOK MNPULIBUILIEHOTO
pOCTY Ta OiJbIIOr0 MPOEKTUBHOIO MOKPUTTS, MPOTE
YOJIOBIYi 0OCOOMHM MAIOTh OUTBII MOXKJIMBOCTI JUIS T10-
LLIMPEHHS Ta 3aCeIeHHsI HOBUX TEPUTOPIil (IUB. pUC. 2,
3). Taki BIacTUBOCTI MOXYTb CIPUYMHSATU BEJUKY
KiJIBKiCTb OTHOCTATeBUX JEPHUH i pi3HE cTaTeBe CITiB-
BiIHOIIIEHHST NO3pianX (epTWILHUX POCIWH, HacaM-
nepen y KkcepodiTHux nsogoMHux opioditis (Bowker
et al., 2000). Bucokuit nmotenuian C. introflexus no
BEr€TaTUBHOTO  PO3MHOXEHHSI  CIelliali30BaHUMU
Oe3cTaTeBMMU TIporaryjiaMu (BUBOJKOBMMU OManalo-
YUMM BepXiBKaMM), hparMEHTaMU MaroHiB Ta JIUCTKIB
CIIpHsIE YTBOPEHHIO TTOPSIJL 31 3MilLIaHUMM JBOCTATEBU-
MM IepHUHAMU OTHOCTATeBUX, IEPEBAaXXHO 3 YOJIOBI-
YUX POCJIMH.

3HauHe TIepeBakaHHS YOJIOBIYMX OCOOMH y 3pas-
kax C. introflexus yCTaHOBJIEHO HacaMIlepe. ISl JIoKa-
JITETIB i3 MiABUILEHOI BOJIOTICTIO, 30KpeMa y3Jiccs
B okoJuisix cMT HemupiB i cMT JlonaTuH Ta BUCTYITY
IMOpOAM Ha BepIIWHi BinBamy maxtu "Hamis" (ouB.

49



Tabauys 2. MikpokiiMaTudsi yMoBH ii exadiuni BiactuBocti cyocTpartis nin nepuunamu Campylopus introflexus (n = 10)*
Table 2. Microclimatic conditions and edaphic characteristics of substrates under Campylopus introflexus turfs (n = 10)*

Mi MikpoxiMaTiyHi ymoBu™** Enadiuni Bractusocti cyocTpaTy ™™
icsb
. . BinnocHa Minnusictb
Jlokaniter Binoopy Temrepatypa . . . .
X . BOJIOTICTh IHTEHCHBHOCTI Temmeparypa, °C BosoricTs, %
3pasKiB nositpst, °C . .
nositpst, % OCBITJIEHHSI, TUC. JIK
Tepuropis, ae 3ailicHIOBaIacs MiI3eMHa BUILIaBKa CipKu B okoauLsx cMT Hemupis
KBiTEHb 16,4—17,9 48,9-52,3 25,0—40,0 14,6—17,4 10,8—15,7
rajsiBUHa JIUTICHB 29,7-32,3 24,8—26.,9 65,0—80,0 26,0—28,8 6,6—7,2
JKOBTEHb 11,3—14,2 51,5-56,7 25,0-35,0 11,2—14,9 11,1-15,9
KBIiTEHb 15,9—-17,5 50,5-55,0 20,0-35,0 14,2—17,6 12,4—16,3
y3icest JIUTIEHb 27,4-29,0 30,4—34,1 45,0—60,0 24,2-27.8 6,4—6,8
JKOBTEHb 10,8—13,6 53,2-57,6 20,0—-30,0 10,5—-13,6 11,9—-14,8
Konuurniit Topdokap'ep B okonuisix cMT Jlonmata
KBiTE€Hb 19,4-22,8 40,0—44,3 25,0—40,0 18,9-21,2 38,2—41,6
rajisiBUHa JINTIEHb 23,5-27,2 30,8—33,3 70,0—85,0 22,2242 11,5-16,3
JKOBTEHb 19,1-22,6 50,5-55,0 35,0—45,0 10,8—12,5 34,8—-37,9
KBIiTE€Hb 18,2—22.9 44,0—47,2 25,0—35,0 15,5-17,2 40,3—46,7
yaiices JIATIEHD 23,1-26.,3 50,3—-54,1 30,0—45,0 21,2-24.8 11,8—16,6
KOBTEHb 18,8—22.4 51,2-54,8 20,0—35,0 10,2—11,9 32,4-36,7
BinBanu ByribHuX m1axT B okoauisix M. CocHiBka
BingBai LI3D
KBIiTE€Hb 14,7-17,3 50,5-55,7 30,0—40,0 16,5—18,1 16,7—18.,9
Tepaca JIUTICHB 28,6—32,1 32,3-35,1 65,0—75,0 21,5-25,9 5,8—15,1
JKOBTEHb 9,9-12,4 68,2—73,6 30,0—45,0 11,3—15,6 16,4—19,6
BepirHa BinBany mraxtu "Hamist"
KBiTEHb 22,8-26.,4 39,2-42,7 50,0—60,0 20,1-22,5 38,5—41,1
BUCTYII IOPOAU JIUTIEHb 30,8—34,7 20,2-23.8 85,0-95,0 29,6—31,3 4,6—17,7
JKOBTEHb 18,0-20,5 51,3-55,1 40,0—55,0 19,8—22,4 29,4-31,2
L MOHOJIITO KBiTeHb 23,9-25,7 44,6—48,1 30,0—40,0 16,7—18,0 32,2-36,0
EMM : HTOM uneHb 31,6-35.5 25,5-27,6 85,0—100,0 30,6-33,1 2,0-4,7
opo KOBTEHb 16,8—18,4 47,6-52,0 20,0-35,0 15,3-18,1 25,0-28,2
KBIiTEHb 24,0-26,7 36,5-38,1 40,0—60,0 15,9-17,8 28,7-30,2
rajsiBUHA JIATIEHD 33,6—38,2 16,7-25,3 90,0—-100,0 30,8—-32,4 8,9-10,7
JKOBTEHb 17,4—19,2 58,9-61,1 45,0—65,0 16,6—18,3 26,3-28,8
BizBa mwaxtu "Bizeiicbka”
KBiTEHb 22,5-28,0 32,6—36,2 25,0-35,0 19,0-21,3 38,8—42,1
Tepaca JIUTIEHb 33,2-36,0 25,1-28.,4 60,0—75,0 27,8—30,0 13,5-17,4
JKOBTEHb 11,9-15,4 48,3—-54,6 15,0-25,0 12,6—15,8 31,1-34,7
KBiTE€Hb 23,8—28.,4 30,8—34,1 25,0—40,0 16,6—17,7 39,3-45.4
BEpLIMHA JIUINEHb 34,4-38,3 26,6—29,5 80,0-95,0 28,5-31,2 12,9-18,5
KOBTEHb 13,8—16,2 49,1-51,4 25,0-35,0 14,8—17,1 27,3-29,5

* [ToxubKa BUMipIOBaHb He MepeBulilyBaia 15%; ** HaBeaeHO aiara30HU BUMipIOBaHb.

tabs. 1, 2). Ha 3apocratouomy Topdoxap'epi cmt Jlo-
IMaTUH Yy 3HAYHO IIITBHIIIMX MOXOBHUX ICPHUHAX BU-
3HAYEHO HaANOIIbIIY CTATeBY MPOAYKTUBHICThH YOJIOBI-
YUX POCJIMH 3a KiJIbKICTIO aHAPOLIEIB i aHTePUIiiB, TOII
SIK Ha BUCTYITi TOPOJIU Ha IIAXTHOMY BiZiBasli aHAPOILIECIB
OyJ10 B 2,5 pa3u MeH1e (Tabj. 3), MpoTe yTBOPIOBaIO-
cs1 Oiiblle BUBOJKOBUX OMajaloumnX BepXiBoK (puc. 3).
INepeBakaHHS YOJIOBIUMX POCIMH YaCTO MOB'SI3YIOTh i3
BIJIMBOM €KOJIOTIYHUX CTPECiB: HU3bKOI iHTEHCUB-
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HICTIO OCBITJIEHHSI, HaIUTMIIIKOM/HECTa4yelo BOJIOTH,
HEJIOCTATHIM >KMBJICHHSIM, HECHPUSTIMBUMM IOTOMI-
Humu ymoBamu (Stark et al., 2005; Groen et al., 2010).
BcraHoBieHo, 1110 Ha MPOsIB CTaTi B OAHOJIOMHOIO
Moxy Tetraphis pellucida Hedw. BIiiBae rycToTa naro-
HiB — YOJIOBiYi OpraHu JOMIHYIOTb Y IIITBHIIINX Jep-
nuHax (Kinmerer, 1991). Y Marchantia inflexa 9onoBi-
Yi pOCIMHU YTBOPIOIOTHCS IIBUALIE i1 OiJIbllle, TTOPiB-
HSIHO 3 XXiHOYMMHU, IIPOTE BOHMU, SIK IIPABUJIO, MAIOTh
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HIDKYe BIDKMBAHHSI B yMOBax HecTaui Bojoru (Sticha
etal., 2014).

3a pesyabTaTaMM YUCIEHHUX JOCHiIXKEeHb, Oilb-
1IicTh OpiodiTiB y XO/i €BOJIOLIT CTAJI ONTUMi30BYBa-
TU CTaTeBe CITiBBIIHOIIEHHS 3aJIeXKHO Bil TPUPOIHUX
YMOB, y SIKUX BOHU POCTYTb, TOOTO iXHiil (pisoreHes
BU3HAYa€ CIiBBiAHOILIEHHS CTaTeli, a HE Cy4acHi yMO-
BM iXHBOTO Miclie3poctaHHs (Bisang, Hedenads, 2005;
2014).

VY C. introflexus penpOIyKTUBHI OpraHd BUHUKAIOTh
Ha BepxiBKaX OCHOBHMX a00 KOPOTKMX OiYHUX TiTOK
(muB. puc. 2). CyKyIHIiCTh YOJIOBiUMX CTaTEBUX Opra-
HiB — aHTEpUiiB, TOKPUBHUX, a0O MEPUTOHIAIbHUX,
JIMCTKIB Ta KJIITUMHHUX HUTOK — mapadi3 yTBOPIOIOTH
OpyHbKOMONiOHUI anapoueit. Ha BepxiBLi 4oJoBiUMX
pOCIIMH MOXY 3a3BMyYaii (popmyBanucs Big 2 mo 13 aH-
npouei i3 3—12 antepunisimu (tadn. 3, puc. 4). Haii-
OIJIbIIY MPOAYKTUBHICTh YOJIOBIYMX OCOOMH BCTAHOB-
JICHO Y 3pa3Kax MOXY 3 TOp(dOKap'epy B OKOJIHUIISIX CMT
Jlonatun (21-23 anapoueis 3 7—21 aHTepuaisiMu) Ta 3
BUCTYITY TTOPOIN Ha BepIIWHI BimBary maxTu "Hamis"
(7—20 angporeiB 3 6—16 aHTepUIIIMHA).

Ha BepxiBKax >)KiHOUMX POCIIUH YTBOPIOETHCS TAKOXK
nexinbka (Big 1 qo 5) riHeueiB, nepuxeuiaabHi JUCTKU
SIKMX 3/1€011bI1I0TO CUJILHO 3arOpHYTI Ta 3HAYHO OiJib-
11Ie BUIOBXEHIi B IIIUJIOMONiIOHY BEPXiBKY, TOPiBHSHO 3
MepUTOHIAIbBHUMU JIUCTKaMu (puc. 4, 5).

Puc. 2. XKinoui (a) i yonosiui (b) pociunu Campylopus
introflexus 3 TaMeTaHTiSIMU

Fig. 2. Campylopus introflexus female (a) and male (b) plants
with gametangia

Puc. 3. Honogiui pociunu Campylopus introflexus: a — 3 BABOIKOBUMMU ONMaJalouMMM BEpXiBKaMU (BUCTYII OPOIM Ha BEPIIMHI
BinBauty maxtu "Hanis"); b — i3 yucieHHMME rameTaHTisIMu (rajisiBuHa Topdokap'epy 6ist cmT JlonmaTuH)

Fig. 3. Campylopus introflexus male plants: a — with breaking off brood shoot tips (from rock ledge at the top of Nadiya Mine
dump); b — with numerous gametangia (from a glade of the former peat quarry near Lopatyn village)
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Tabauys 3. OuiHka crareBoi NPOAYKTUBHOCTI (hepTsibhux pocaun Campylopus introflexus
Table 3. Evaluation of reproductive productivity of Campylopus introflexus fertile plants

Kinbkicts
Jlokaniter .HHC.LFIB Ha . ApXEroHiiB azpolieiB Ha 1 4osIoBiviii aHTepUIiiB CIIOPOI'OHiB,
1 xiHOUiii pociuHi, . . . .
. B | riHenei, mr. POCIUHI, IIT. B | aHzaporiei, mr. %
TepuTopis, e 3ailicHIOBaIacs Mig3eMHa BUTUIABKa CipKU B OKOJIMLSIX cMT Hemupis
rajJsiBUHA 2,740,3 7,5£0,6 49+0,4 10,8 £ 0,6 85,6
yaJicest 2,0 £0,6 6,4 10,4 6,1 £0,8 11,8 £0,9 0
Konumrniit Topdokap'ep B okonuiisix cMT JlonaTrH
rajisiBUHa 1,7+0,3 4,9 10,4 22,0 £0,6 13,0£1,2 0
y3icest 0 0 20,4 +1,7 9,0£0,5 0
BinBanu ByriibHUX 1m1axT B OKOJUIIsAX M. COCHiBKa
Binsai LI3D
Tepaca 0 0 2,4+0,5 7,3+0,5 0
BeplMHa BinBaiy maxtu "Hamis"
BMCTYII TIOPOIHN 2,1+0,5 7,2+0,4 8,5+0,7 12,7+ 1,1 51,9
MiJi MOHOJIITOM MOPOAU 4,4+0,5 4,2+0,2 9,0+0,1 9,0+ 0,1 30,0
rajisiBUHa 2,1£0,2 4,84+0,3 7,3+0,5 10,9+ 0,6 89,5
BimBan waxtu "Bi3zeiicbka"

Tepaca 4,3+0,5 6,5+0,4 3,340,3 10,6 £ 0,5 93,1.
BepIIMHA 3,9+0,3 5,0+0,3 11,3+ 1,1 9,1£0,6 95,7

CraTeBa IPONYKTUBHICTD TiHENeiB Ha0arato HIXK-
ya, MOPiBHSHO 3 aHApoLesIMU. MakcuMasbHY IMPOaAYK-
TUBHICTh XiHOUMX POCIVH BU3HAUYCHO Y 3pa3Kax MOXY
3 TepacH BimBay maxT "Bizeiicbka" i Ie1Io MeHITy —
3 rayisiBUHM 01151 cMT HemupiB (Ta6ur. 3).

-y

Puc. 4. I301b0BaHi yonoBiui craresi opranu Campylopus Puc.

3a pesyabTaTaMy aHali3y IPOXYKTHBHOCTI (ep-
TUJIbHUX POCJIMH, OiJibllIe YOJIOBIYMX CTATEBUX OpraHiB
YTBOPIOETLCS HacamIlepe]l Y BOJIOTIIINX JIOKaTiTeTax,
TOMi SIK JJISI PO3BUTKY XKiHOUMX — CHPUSTIUBIILIAMU
€ BIAKPUTI COHSIUHI MiCLIe3pOCTaHHSI 3 OIITUMAaJIbHOIO

5. TiHeliel — apXeroHii, oToueHi epuxeuiaTbHUMU JIUCTKAMU

introflexus: a — OpyHBKOIOMiIOHI aHmpouei (aHTepumii, (@), Ta i3o1boBaHi apxeroHii (b) Campylopus introflexus

OTOYEHI MEPUTOHIAIbBHUMU JIMCTKaMU); b — aHTepumii 3 Fig.

5. Gynoecia — archegonia surrounded by perichactial leaves

napacdizamu (a) and isolated archegonia (b) of Campylopus introflexus

Fig. 4. Isolated male reproductive organs of Campylopus
introflexus: a — bud-like androecia (antheridia surrounded
by perigonial leaves); b — antheridia and paraphyses
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BoJioricTio (TabJ1. 2). Haitbinbimmii BincoTok ¢hepTuib-
HUX POCJIMH BCTAHOBJIEHO B 3pa3Ky MOXY 3 TFaJsIBUHU
Ha BeplluHi BigBany waxtu "Hagis" (ta6n. 1). 3a mi-
TepaTypHUMU JaHMMU Ta pe3yJbTaTaMU HaIlIMX CIOC-
TepexeHb, C. introflexus € reniodiTom, KUl came Ha
BiIKpUTHUX AiNSIHKAX YTBOPIOE IBOCTATEBi AEPHUHU 3
BUCOKHUM ITOTEHIIiaJlOM reHEepaTUBHOIO Ta BEreTaTuB-
HOTO MOHOBJICHHS.

Ha BigmiHy Bim reorepMajbHUX MiClLIE3pOCTaHb
C. introflexus y BynikaHiYHOMY HalliOHaJbHOMY TMapKy
M. Jlacen (Kanipopnisi, CILIA), B skux He OyJ10 BUSIB-
neHo cnioporoHiB (Eppley et al., 2011), Ha neBacToBa-
HUX TEPUTOPISIX IJIST IIECTH 3 IeCSITU ITPOaHaTi30BaHUX
JIOKAIITEeTiB BiI3HAYEHO PSICHE YTBOPEHHST KOPOOOUOK.
OcCKiTbK1 Ha BepXiBIIi XKiHOYMX POCIUH 3/1e0iJIbIIIOTO
pO3MillleHO MO AeKiJibKa TiHeleiB, JOCUTb 4acTO re-
HEepaTHBHI MaroHMW YTBOPIOBAJM 0arato CIOPOIrOHiB
3i 3BUBUCTUMU HIXKKaMU — TIepeBakHO 10 1—3 Kopo-
0O0YKM 3 KOKHOTO raMeTaHTis. BemKy KiJIbKiCTb cI1o-
POTOHIB BiI3HAYEHO B 3pa3Kax MOXY 3 BiIBajy IIaXTH
"Biseiicbka" Ta rajJgBMH Ha TEPUTOPIl IMiI3eMHOI BU-
IJIaBKW CipkM ¥ BepmmHM Bigsany maxtu "Hamis"
(Tabun. 3).

BcTaHoBeHO, 1110 CTPECOBi YMOBH Ha IeBACTOBAHUX
TEPUTOPISIX TipHUYOIOOYBHUX ITiAMNPUEMCTB iCTOT-
HO BIUIMBAIOTh Ha po3BUTOK criopodity C. introflexus.
PesynabraTi aHamidy XUTTE3AATHOCTI CIIOp CBigyaThb
PO 3HAYHUN BiICOTOK (mo 85) abOPTHBHOCTI CITOP
MOXY 3 JIOKaJiTeTiB BYTiJIbHUX BiABajiB, OKpiM TOTO,
BUSIBJICHO 10 5—10% HemOpO3BUHYTHX CIIOPOIOHIB 3
aHOMaJbHUMHU ab0 HecpopMoBaHUMU, Oe3 CIOp, KO-
poboukamMu. O4eBUAHO, BUCOKMI piBeHb 3a0pyIHEH-
H$I TIOBITPSI Ta TEXHO3EMiB Ha BiiBajaX BYTiJIbHUX IIAXT
(Baranov, 2008) icTOTHO BILIMBAa€ Ha CIIOPOTEHE3 MOXY.
HatomicTe 3 TepuTtopii, A€ 3MiCHIOEThCS MiA3eMHa
BMIUIaBKa Cipku, 10 95% criop OyJiu MOBHICTIO cop-
MOBaHUMU i KUTTE3AaTHUMU (pUC. 6).

BigcyTHicTh CTOPOTOHIB Bin3HAYEHO [Jis JTOKaTiTe-
TiB 3 TIePEBaKHO OTHOCTATCBUMHM JICPHUHAMU MOXY —
Ha HECTIMKUX TOKCUMYHUX cyOcTpaTax 3 aediuuTom
Bosioru BimBany LI3®M Ta B ymMoOBax 4aCcTKOBOTO 3aTi-
HEHHST TpaB'STHO-MOXOBOTO YTPYITOBaHHS KOJIMIITHBO-
ro Topdokap'epy B OKOJIUISAX cMT JlomatuH (Tadi. 2,
3). 3HauHe MOLIKOMXEHHS MOXY Ta CTePUJIbHICTb OTO
MaroHiB Ha TOp(OBUIIi, OYEBUIHO, CIIPUYIMHEHA Ha-
camIiepell iHTEHCUBHUM peKpealliifHMM HaBaHTaXKeH-
HSIM — TEPiOAWYHUM, TEPEeBa’kHO PAaHHbOBECHSHUM
BUMNATIOBAHHIM HaA3eMHOI (iToMacu, BUTOITYBaH-
HSIM CTEXOK 1 MOOYTOBUM 3aCMiUEHHSIM JOCIiIKyBa-
HOI1 JTIJISTHKU.

Ykp. 6om. ycypn., 2017, 74(1)
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Puc. 6. Criopu 3 kopo6ouoxk Campylopus introflexus, 3i6paHux
Ha TepuTOpii, Oe 3milicHIOBajacsl TiJ3eMHa BUILIaBKa
cipku (@) Ta Ha TalsiBUHI BEpIIMHU BiABaly IIaXTH
"Hanist" (b)

Fig. 6. Spores from capsules of Campylopus introflexus
collected on the territory of underground sulfur smelting (a)
and the glade at the top of Nadiya Mine dump (b)

OxkpiM cniop C. introflexus po3MHOXYETbCSI BereTa-
TUBHUM CIIOCOOOM YHACHiTOK (parMeHTallii Trame-
ToiTy — YaCTMHAMM MAroHiB i JUCTKIB, SIKi MOXYTh
PO3HOCUTHUCS BITPOM, MTaXaMU i iHIIUMU TBapUHAMU
Ta 3aJMIIATHACS XKUBUMHM IIPOTITOM JEKiIbKOX POKIB,
a 3a COpUSITIIMBUX YMOB BilHOBJIIOBAaTU PICT Ta poO3-
putok (Hasse, 2007). Campylopus introflexus yTBOpPIOE
crelrianizoBaHi 0e3cTaTeBi penpoOAYKTHUBHI OpraHu —
CBITJIO-3€JI€Hi, JIETKO OIaaloyi BEpXiBKOBi MpOMNaryyiun
(puc. 3), aKi MalOTh aliKaJlbHY KJIITUHY i TOMY ITpOpOC-
TalOTh y MariH 6e3 yTBOPEHHS MPOTOHEMHOI AEPHUHU.

YeniniHe po3MoOBCIOIXKEHHSI MOXY Ha BifBajax Ta
3aceJICHHSI HOBOYTBOPEHMX Hilll BiTOYBA€ThCS 3aBISTKH
JIOCUTh WBUAKOMY (POPMYBAHHIO IIIJIBHOI JEPHUHU
BHACJIIOK BETETaTUBHOTO PO3MHOXEHHS (parMeH-
TamMu rameTodiTy, nmepeayciM ornagalouuMu BUBOIKO-
BHMU BepXiBKaMM CTeOEs1 YBOPOMAOBX Iepiody 3 Iil-
BUILIEHOIO BOJIOTICTIO OCIHHbO-BECHSIHOTO ce30HY. Oc-
KiJIbKM raMeTodiT i crnopodiT KOHKYPYIOTh 3a 00OMe-
>KEHI pecypcu POCIMHU, BEreTaTMBHE PO3MHOXKEHHS
y Moxy C. introflexus 4aCTKOBO KOMIIEHCYE OOMEXEHY
3MATHICTB JIO CTATEBOTO PO3MHOXEHHSI, HacaMIiepe 3a
YMOB YaCOBO-IIPOCTOPOBOTO PO3MEXKYBaHHSI CTaTeH.
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BucHoBkgu

Hnsa moxy C. introflexus Ha IeBaCTOBAaHUX TEPUTOPISIX
TripHUYOJ00YBHUX ITiANPUEMCTB JIbBIBILIMHU BIaCcTUBA
BHCOKa PEIPOAYKTUBHA 3IaTHICTh, SIK i B yMOBaX IIpH-
poaHOro cepenoBuilia. BiH akTUBHO yTBOPIOE SIK CTa-
TeBi, Tak i HecTaTeBi giacrmopu. EKojioriyHi YnHHUKU
MO-pi3HOMY BILJIMBAIOTh Ha PEIIPOAYKTUBHY 31aTHICTh
MOXY, 30KpeMa CTaTeBe CIIiBBIZHOIIEGHHSI ¥ MpPOmyK-
TUBHICTh (DepTWILHUX POCIUH. binbina craTteBa Impo-
JIYKTUBHICTb BCTAHOBJIEHA JIS YOJIOBIYMX DPOCIUH Yy
BOJIOTIIIMX JIOKAJIiITeTax, TOAI SIK BIIKPUTI COHSIYHI Mic-
LIE3POCTAaHHSI € CIPUSTIUBIIIAMU 1T (DOpMyBaHHS
XiHounx ocoouH. CTpecoBi YMOBM Ha JeBacTOBAaHUX
TEPUTOPISIX TIPpHUYOAOOYBHUX MiANPUEMCTB iCTOTHO
BILIMBAIOTh Ha PO3BUTOK CIOPOMITY i JKUTTE3AATHICTh
criop C. introflexus, 30KpeMa, Y KOpOOOYKAX MOXY 3
[IAXTHUX BigBamiB Oyja0 BUSBIEHO 10 85% abopTUB-
HUX crop. IcToTHe 30UIbIIEHHS KiJIbKOCTI YOJIOBIYMX
1 XKiHOYMX POCJIMH BU3HAYEHO B OCBITIIEHUX MiCILIE3-
pOCTaHHSIX, OaraTux Ha OpPTraHikKy, 3 MiABUILIECHOI BO-
JIOTICTIO 1 TeMIepaTypolo TEXHOIEHHOTO cyOcTpary.
OKpiM CcTaTeBOTO PO3MHOXEHHS, Y PerpONyKTHUBHIi
cTpaTerii MOXy KJIOHaJIbHUM pIiCT crnewliajli3oBaHUMU
BUBOIKOBUMM IIpOTIaryJiaMu i ¢pparMeHTaMHU TaMeTO-
ity Ma€e BaxIMBe 3HAYEHHS ISl 30epekKeHHSs JIOKa-
JITETY, TMOIIMPEHHSI Ta IIBUAKOTO 3aCEICHHS HOBUX
MIJTSTHOK.

INomanpure mommpenHs C. introflexus y Hatriit Kpa-
1HI MOXJINBE 3aBISIKA BHUCOKIM €KOJIOTIYHIN I1acThd-
HOCTi Ta 3HAYHOMY PEINPOAYKTUBHOMY IOTEHILIaTYy.
AIBEHTMBHHUI MOX 3MOXKE 3acCelISITH HacaMmIiepes Io-
pyllIeHi AUISIHKUA, 30KpeMa Kucii cyOcTpaTt, sSK Ha
MOPUPOIHUX, TaK i aHTPOIIOTE€HHO 3MiHEHUX TEPUTOPI-
SIX.
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C.4. Konapariok

JlobaueBcbka O.B., Coxanbuak P.P. PemponykTuBHa cTpareris
anseHTuBHOro moxy Campylopus introflexus (Leucobryaceae,
Bryophyta) na TtepuTOpisix TipHMYOAOOYBHUX MiINPUEMCTB
JIbBiBIMHK. YKD. OOT. XypH., 2016, 74(1): 46—55.

IHctutyT exosnorii Kapnar HAH Ykpainu
Bya. Cteanuka, 11, JIssiB 79005, Ykpaina

BusHayeHO 0cO0JIMBOCTI peNPOAYKTUBHOI 3IaTHOCTI aIBEH-
TuBHOTO MOXY Campylopus introflexus Ha TEXHOTEHHUX Te-
PUTOPIsIX, e 3AiHCHIOETHCS TiA3eMHa BUIIJIaBKa CipKu, Bif-
BaJlaX BYTUIBHMX IIAXT Ta KOJIUIITHBOMY TOPd'sTHOMY Kap'epi
y JIbBiBCBKilt 00/1. Y AecsTH DOCTiIKEHUX JIOKaTiTeTaX ABO-
JIOMHOT'O MOXY MPOaHaji30BaHO KiJbKiCTh i CITiBBiIHOILLEH-
HS1 YOJIOBIYMX, XIHOYMX Ta POCUH 0€3 raMeTaHTiiB, MPOIYK-
TUBHICTb (PePTUIBHUX OCOOMH, a TAKOX OI[iHEHO aKTUBHICTh
YTBOPEHHSI crelializoBaHUX O6e3cTaTeBuX MpomnaryJ Ta cro-
poroHiB. BinzHaueHO BUCOKMI MOTEHIlial MOXY O TeHepa-
TUBHOTO Ta BET€TATUBHOTO MOHOBJICHHSI, 3HAYHY MiHJIUBICTh
(EHOTUITHOTO CTAaTeBOTO CIIBBIIHOIIEHHSI y JBOCTaTEBUX
MOXOBUX NIEPHUHAX, Y AKUX MePeBaKaIN XiHOYi OCOOMHU.
YoJ10Bi4Yi pOCAMHU MaIOTh OUIbIIT MOXJIMBOCTI ISl MOIIM-

Ykp. 6om. ycypn., 2017, 74(1)

pPeHHSI BepXiBKOBUMHU BUBOAKOBUMU OpPYHbKaMU i 3acesieH-
H$1 HOBUX TEPUTOPIHi, 1110 3yMOBJIIOE BEJTUKY KiJTbKiCTh OJTHO-
CTaTeBUX MOXOBHUX J€PHUH i pi3HE CTaTeBE CITiBBIIHOILIEHHS
n03pinux (GepTUIbHUX OCOOMH. bBiablly NPOAYKTUBHICTH
YOJIOBIYMX POCJIMH BUSIBJIIEHO Y BOJIOTIIIUX JIOKAJIiTeTax, TOAi
SIK BIIKPUTI COHSIYHI MiCLIE3pOCTaHHSI CIPUSTAUBILI 15
¢dopMyBaHHSI XKiHOYMX 0COOMH. BcTtaHOBIEHO, 110 CTpEeco-
Bi YMOBU Ha J€BACTOBAHUX TEPUTOPISIX TIPHUUYOJOOYBHUX
IMATIPUEMCTB iCTOTHO BILIMBAalOTh HAa PO3BUTOK CrIOpodiTy
i1 xxutre3natHicTh crnop C. introflexus. Y KopoOoukax MOXy
3 JIOKQJIITETiB BYTiIbHUX BigBasiB Oyio 10 85% aGopTUBHUX
cnop. 7151 BCiX JIOKaJTiTeTiB BiI3HAUEHO aKTHBHE YTBOPEHHSI

CcIIeliaTi30BaHNX BUBOIKOBUX IIPOIIAry/I — OagalouMX Bep-
XiBOK YMPOJOBX OCIHHbO-BECHSIHOTO IIEepiogy Ta PO3MHO-
JKEHHS (pparMeHTaMM ITaroHiB Ta IEPHMH.

Kmouosi cnosa: Campylopus introflexus, anlBeHTUBHUIA BUT,
MOXY, (bepTUJIbHIi OCOOMHM, BUBOJKOBI OpraHu

JlobaueBckast O.B., Coxanbuak P.P. PenpoaykTusnas
cTparerds aaBeHTuBHOTO Mmxa Campylopus introflexus
(Leucobryaceae, Bryophyta) na Teppuropusix
rOpHOI00BIBAIOIIMX NpeanpusTHii JIbBoBCKO# 00aacTH. YKp.
0OT. XXypH., 2017, 74(1): 46—55.

Huctutyt skonorun Kapnar HAH Ykpaunbt
yi1. Crepanuka, 11, JIbBoB 79005, YkpanHa

OmnpenesieHbl 0COOEHHOCTU PENPOIYKTUBHOM CIIOCOOHOCTH
anBeHTUBHOTO MXxa Campylopus introflexus Ha TEXHOTEHHBIX
TEPPUTOPUSIX, TJEC OCYIIECTBISUIACH TOA3EMHast BBITUIABKA
Cepbl, OTBAJAX YTOJBHBIX IIAXT U OBIBIIETO TOPMSIHOTO Ka-
pwepa Bo JIbBOBcKoOU 0671, B ecsiTi uccienoBaHHbIX JIOKa-
JIMTEeTax ABYAOMHOTO MXa MPOaHAIM3UPOBAHbBI KOJUYECTBO
U COOTHOIIIEHUE MYXCKHX, XKEHCKUX W pacTeHUi O6e3 rame-
TaHTUEB, MPOAYKTUBHOCTb (DEPTUIIBHBIX OCOOCi, a Takxke
OlICHEHa aKTUBHOCTb OOpa30BaHUs CIELMATM3UPOBAHHBIX
0eCTOTBIX TTPOTIAryJl M CIOporoHOB. OTMeUeH BBICOKUIA TT0-
TeHIMAJl MXa K TeHEePaTUBHOMY M BeTeTaTUBHOMY BO30OHOB-
JICHUIO, 3HAYWTESbHAsi M3MEHYMBOCTb (HEHOTUITMYECKOTO
TTOJIOBOTO COOTHOIIIEHUSI B IBYTIOJIBIX MOXOBBIX JIEPHOBUHAX,
Yy KOTOPBIX YCTAHOBJIEHO MpeobiagaHre XEeHCKUX OCOOeii.
MyXCKHMe DPacCTeHUsi MMEIOT OOJIbIIME BO3MOXHOCTU ISl
pacTtpoCTpaHEeHUsT BEPXYIIEYHBIMU BBIBOJKOBBIMU ITOYKA-
MU U 3aCeJICHUsT HOBBIX TEPPUTOPUA, UTO TIPUBOJTUT K POCTY
KOJIMYECTBA OJIHOMOJIBIX MOXOBBIX JEPHOBUHOK U Pa3HOMY
TTOJIOBOMY COOTHOIIIEHWIO 3pEJIbIX (DePTUIILHBIX O0COOEid.
Bosbliiasi mpolyKTUBHOCTb MY>KCKUX PACTEHU I OOHapyXeHa
BO BJI&XKHBIX JIOKAJIIUTETAX, TOTJA KaK OTKPBITHIE COJTHEUHbIE
MecTa Mpou3pacTaHus Oosiee OIATOMPUITHBI ST HOpMU-
pPOBaHUS KEHCKUX 0cobeil. YCTaHOBIEHO, UTO Ha JIeBacTH-
POBaHHBIX TEPPUTOPUSIX TOPHONOOBIBAIOIIMX TPEAPUITHIA
CTPECCOBBIE YCJIOBUS CYIIECTBEHHO BIMSIIOT HAa pa3BUTHE
cropoduTa M KuzHecrnocooHocTh criop C. introflexus. B
KOpOOOUYKaX pacTeHUil U3 JIOKAJIUTETOB YrOJbHbBIX OTBAJIOB
Ob1710 10 85% abopTUBHBIX criop. Bo Bcex joKanmureTax oT-
MEUEHO aKTUBHOE 00pa30BaHME CIEIMATU3UPOBAHHBIX BbI-
BOJIKOBBIX TpOMAaryjl — OMNafalollUX BEepXylIeK B TeueHUe
OCEeHHe-BeCEeHHeTO Mepuroja 1 pa3MHoXeHue dparMeHTaMu
M0GETOB U IGPHOBUH.

Kmouessie cioBa: Campylopus introflexus, amtBeHTUBHBIN BULT
Mxa, (epTUIbHbIE 0COOM, BHIBOIKOBBIC OPraHbI
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