ISSN 1990-553X
e—ISSN 2308-9628
MiHicTepcTBO OCBITH | HAYKH YKpaiHu
XEPCOHCBHKHUI NEP)KABHUHM YHIBEPCUTET
Kherson State University

YOPHOMOPCBKUM
BOTAHIYHU
KYPHAI

Ne 4
Tom 16 * 2020

ChornomorsKkKi
Botanical
Journal



ISSN 1990-553X
e—ISSN 2308-9628

VIIK 58 (447.74)

YOPHOMOPCHKHUIM BOTAHIYHUH KYPHAJI

Chornomorski Botanical Journal

HayxkoBuit xypHan 3acHoBano 2005 poky. Scientific Journal Founded in 2005
Csidoymeo npo oeporcasHy peccmpayiro OpyKo8aHo2o 3acody macosoi ingpopmayii —
cepis KB Ne 23949-13789I1P — sudane 26.04.2019 p.
Brroueno oo Iepeniky naykosux gpaxosux euoanv Ykpainu, é sskux modicyms nyonikyeamucs pesyivmamu
oucepmayitiHux podim Ha 3000ymmsi HAYKOSUX CMyneHie 0okmopa ginocodii ma 0okmopa Hayx 3i
cneyianvHocmi 091 Bionozia (Haxaz Minicmepemea ocsimu i nayku Yrpainu 6io 17.03.2020 Ne 409)

“YopHoMopcbkuit 6otaniunuii sxypHax” (Chornomorski Botanical Journal) my6mikye cratti 3 ycix nutasb
0oTaHiKH, MiK0JIOTIi, iTOEKOJIOTii, OXOPOHH POCIMHHOIO CBITY, IHTpOAYKLIl pociuH. CTaTTi Ta KOPOTKi
MTOB1TOMJICHHS TIPO PE3yJIbTATH HAYKOBHX TOCIIXKCHB, @ TAKOXK MaTEPiay IMp Mo/iii HAyKOBOTO JKUTTS
myOJKYIOThCS y BIANOBIAHUX po3aiiax. — Xepcon: XJ[V, 2020. — 67 c.

“YopHOMOpCHKHI OOTaHIYHM KYpHaI” IHAEKCYEThCSI B HAYKOMETPUYHKX 0a3ax:
Index Copernicus, Ykpainika Haykosa, Google Scholar, Ulrich’s Periodicals Directory, CrossRef

PEJAKIIHA KOJIET'IsSI (EDITORIAL BOARD):

0.€. XomocoBIies, 1.0.H., mpod., Ykpaina, Xepcon — romosuuii  A.Ye. Khodosovtsev, Ukraine —

peaaxkrop Editor-in-Chief

L.I. Moiicienko, a.0.H., ipod., Ykpaina, XepcoH — I.1. Moysiyenko, Ukraine —
3aCTYNHHUK FOJOBHOTO PelaKTopa Associate Editor

0O.10. Akynos, k.0.H., 1011., YKpaina, XapkiB O.Yu. Akulov, Ukraine
M.®. Boiiko, 1.0.H., mpod., Ykpaina, XepcoH M.F. Boiko, Ukraine

S1. Bonapak, n.¢., Yexis, [Ipara J. Vondradk, Czech Republic
B.I1. l'entoTa, 1.0.H., npod., Ykpaina, Kuis V.P. Heluta, Ukraine

I.B. 1yOuna, 1.0.1., npod.,Ykpaina, Kuis D.V. Dubyna, Ukraine

C.A. Konppartiok, 1.0.H., npo¢.,Ykpaina, Kuis S.Ya. Kondratyuk, Ukraine
LIO. Kocrikos, 1.0.H., mpod., Ykpaina, Kuis I.Yu. Kostikov, Ukraine
A.A. Ky3emko, 1.0.H., IpoB.H.cHiB., Ykpaina, Kuis A.A. Kuzemko, Ukraine
J.B. JleouTseB, 1.0.H., npod., Ykpaina, Xapkis D.V. Leontyev, Ukraine
P.I1. MenbHuK, K.0.H., 1011., YKpaiHa, XepcoH R.P. Melnik, Ukraine

O.B. Hangeina, a.¢., HIseiinapis, bipmencaopd 0O.V. Nadyeina, Switzerland
b. Cynnik-BoiinikoBcbka, npod., [Tosbiia, Bapuiasa B. Sudnik-Wojcikowska, Poland
A. Tames, pod., bonrapis, Codist A. Tashev, Bulgaria

B.B. lllanoBan, k.0.H., CT.H.ciB., YKpaina, Ackanis—Hosa V.V. Shapoval, Ukraine
B.B. lapmoctyk, Ykpaina, XepcoH — V.V. Darmostuk —
BiAnoBinanbHuUii cexperap Editorial Assistant

3acHoBHHMK: XepCOHCHKMIl lepsKaBHUI YHIBepCHTET
Anpeca penkoJerii: XepcoHChKHI Aep>KaBHUI YHIBEpPCUTET, ByJ. YHiBepcurerchbka, 27, M. Xepcon, 73000,
VYkpaina
Address of Editorial Board: Kherson State University, 27, Universytetska Str., Kherson, 73000, Ukraine
Ten. 0552-32-67-17, dpaxc 0552—49-21-14, E-mail: chornbotjourn@i.ua. Caiit: www.chj.kspu.edu.
3aTBepXKEHO BIAMOBIIHO JI0 PillIEHHS BUYEHOT pagiu XepCOHCHKOTO JepkaBHoro yHiBepcutery Bix 30.11.2020 N 6.
JpyKyeThcs 3a TOCTAaHOBOIO PENAaKIIiiTHOT KOJIeTii )KypHaIry
© XepcoHChKUH nepkaBHUHA yHiIBepcuTeT, 2020
XEPCOH 2020 KHERSON




MIHICTEPCTBO OCBITHU I HAYKH VKPAIHU
XEPCOHCBKHNU NEPKABHUUW YHIBEPCUTET

YJOPHOMOPCBKUM
BOTAHIYHUMU )KYPHAJI Tom 16 * Ne 4 « 2020

CHORNOMORSKI BOTANICAL JOURNAL 2020
Volume 16°Ne 4

HAYKOBHUI JXYPHAJT - SACHOBAHO 2005 p. - XEPCOH

3MICT

Teopemuuni ma npukiaoHi NUMAaHHA
Opnos O.0., lllesepa M.B. lonoxalis tetraphylla (Oxalidaceae), HoBuii ehemepodit

Y PITOPT VKPATHH...ceveeieieiie ittt sttt sttt ettt et et e et e e s b e e bt e s st e et e e eab e e ebeeanbeeabeeenbeennneenes

Jmumpaw-Bayeba 1.1, Ilymcoka H.B., I'nezdinoéa B.l. PaputrerHa KOMIIOHEHTa
¢opu JiCOBUX €KOCUCTeM [ aJIMIIBKOro HaIlOHAJILHOTO MPUpOIHOTro napky (IBaHo-

DPAHKIBCBKA OOJTACTD ). 1evvveeistveessseessssesasssesssssnsssssssssssssssssessesssnsesssssesssssessssessssessssessnsns

Emenvanosa C.M., Bumnokypos JI.C. HauionanpHa iHpacTpyKTypa 30epiranss

(bITOCOIIONOTTYHUX JAHUX YKPATHU: TEOPETUUHI ACTICKTH ...cevveerereanreesieeanneesinesneessneaneens

Cipa O.€. Ictopis HAOCHIPKEHb JIy4YHO-CTENOBOi (IOpM Ta POCIMHHOCTI

CepennbopychKoi TAMPOBIHIIT JIICOCTEMY YKPATHU ...coevveiivieiiiiiee et

bpionozia i mikonocin
Macnoscoxuii O.M. TIpocTopoBUil pO3MOIIT BHIOBOTO PI3HOMAHITTSI MOXOTOIIOHUX

(054 11: (01 H33:3 010 1 1 PN ST

Pewemnux K.C. BrumiB na3epHOT0 BHUIPOMIHIOBaHHS Ta KOHIICHTpAIIil TIIIOKO3H Ha

BMICT KapOoTHHOIIIB y Minenii rpuda Laetiporus sulphureus (Bull.) Murrill.....................

. 323

279



COJEP)KAHUE

Teopemuueckue u npuxiaoHnvie 60nPoOCH

Opnos A.A., lllesepa M.B. lonoxalis tetraphylla (Oxalidaceae), HoBblit 3demepodut

BO (DITOPE YKPATHBI ....ceevvvveetvieasittessitessiteeabeeessbeaessbeeessbeeeasbeeessbeesssbeeenbbeesnbbeesbeeesnbeeeansneeas
Jmumpaw-Bayeoa UU., llymckas H.B., I'nezounoéa B.HM. PapureTHbII KOMIIOHEHT

(ba0opsl JECHBIX 3KOCHCTEM [aluIKOro HalMOHAIBLHOTO MPUPOJIHOrO mHapka MBaHo-

DPAHKOBCKAST OOTTACTD ). 1..vtuvtteesriatrestiesseaseesteeseassesse et aseeabe e bt e e sbe e b e sn e be e b e e s e sbeenneenneanes
Emenvanosea C.H., Bumnoxypos /[.C. HanumonanbHass WHQPACTPYKTypa COXpaHEHUS

(DUTOCOIMOIOTUICCKUX JAHHBIX Y KPAUHBI: TEOPETUUCCKHUE ACTICKTHI .....vvevveereveaneeerieeannes
Cepas O.E. WVcrtopus Wu3y4YeHHsS JyrOBO-CTEMHOW (JIOphl M PACTHTEIBHOCTH

Cpennepycckoil TOAIPOBUHLINN JIECOCTEMM YKPAMHBL .....cccvviirieieinrie e

Bpuonozus u mikonocin

Macnoeckuti  O.M. TIpocTpaHCTBEHHOE paclpelesieHne BHIOBOTO pa3sHOOOpasus
MOX000Pa3HBIX BOCTOTHON EBPOITBL .....c.viiviiiciiiiciiieiec e
Pewemnux K.C. BnausHue na3epHOT0 W3Iy4eHHS W KOHIIGHTPAIMU TJIIOKO3BI Ha
coziep)KaHue KapOTHHOMIOB B Mulleninu rpuda Laetiporus sulphureus (Bull.) Murrill .....

280

334



CONTENTS

Theoretical and Applied Problems
Orlov O.0., Shevera M.V. lonoxalis tetraphylla (Oxalidaceae), a new ephemerophyte

IN the UKrainian flora...........coooiiiiiic e 282
Dmytrash-Vatseba 1.1, Shumska N.V., Gniezdilova V.l. Rare component of Halych
National Nature Park forest ecosystems flora (Ivano-Frankivsk region)...........c..cccceveveane. 290
lemelianova S.M., Vynokurov D.S. National infrastructure of phytosociological data
storage of Ukraine: theoretical @SPECES.........ccvcviieeiiiieiic e 303
Sira O.E. History of research of meadow-steppe flora and vegetation in the Middle
Russian subprovince of the Forest-Steppe of UKraing ...........ccccoev i 312

Bryology and mycology

Maslovsky O.M. Spatial distribution of bryophyte species diversity in Eastern Europe..... 323
Reshetnyk K.S. The influence of laser irradiation and glucose concentration on the
content of carotenoids in the mycelium of fungus Laetiporus sulphureus (Bull.)
1 ] SRRSO 334

281



Yopuomopcokuti 6omaniunuil scypran — mom 16, Ne 4 (2020)

Teopemuuni ma npuxki1aoOHi RUMAHHA

lonoxalis tetraphylla (Oxalidaceae), noBuii epemepodit y
dopi Ykpainu

OJEKCAHJP OJIEKCAHAPOBIY OPJIOB
MUPOCJIIAB BACMILOBIY ITIEBEPA

ORLOV 0.0., SHEVERA M.V. (2020). lonoxalis tetraphylla (Oxalidaceae), a new
ephemerophyte in the Ukrainian flora. Chornomors’k. bot. z., 16 (4): 282-289. doi:
10.32999/ksu1990-553X/2020-16-4-1

Data about floristic records of lonoxalis tetraphylla (Cav.) J. Rose (Oxalis tetraphylla Cav.)
(Oxalidaceae), a new alien species of Ukrainian flora were presented. Species has Central
American origin, its primary area are covers Mexico, Panama, Guatemala, Costa Rica,
Caribbean islands. Secondary area spreads on Europe, Asia and Australia. It was found in
neighboring countries with Ukraine, including Russia and Belorussia. As a naturalized
species it was tagged in some countries of Southern Europe. The main centers of species
introduction in Ukraine are M.M. Hryshko National Botanical Garden of NAS of Ukraine,
Acad. O.V. Fomin Botanical Garden of Taras Shevchenko Kyiv National University,
Botanical Garden of Oles’ Honchar Dnipro National University, Botanical Garden of V.N.
Karazin Kharkiv National University, Botanical Garden of V.l. Vernadsky Taurian
National University, Syretskyi dendrological park (Kyiv), private gardens and greenery
managements in Kyiv and Kyiv Region, Odesa, Kamyanets-Podilskyi (Khmelnytskyi
Region) and other regions of the country. Information about spontaneously distribution of
the plants in Ukraine nowdays is absent. At the first time some escaped plants of the
I. tetraphylla were recorded in 2019 near village Dovzhyk of Zhymomyr District of
Zhytomyr Region. Some individuals grew in old pine forest margins near path. Plants
successfully overwintered at 2019/2020 years. Taxonomical and morphological
characteristics, chorological data (primary and secondary areas) and ecological peculiarities
are presented. According to the time of immigration this species is kenophyte, according to
the way of introduction — ergasiophyte and according to the degree of naturalization in
Ukraine it is ephemerophyte. The species is mesotroph, mesophyte, scio-heliophyte. In
conditions of Ukraine it blooms profusely but almost never forms seeds, and reproduces
vegetatively — by daughter bulbs. The map of the species distribution (spontaneously and in
culture) in Ukraine is presented.

Keywords: alien species, lonoxalis tetraphylla, floristic record, Ukraine

OpryioB 0.0., HIIEBEPA M.B. (2020). lonoxalis tetraphylla (Oxalidaceae), HoBuii
epemepoditr y ¢aopi Ykpainm. Yopromopcox. 6om. oc., 16 (4): 282-289. doi:
10.32999/ksu1990-553X/2020-16-4-1

Ioxano Bimomocrti npo 3Haxiaky lonoxalis tetraphylla (Cav.) J. Rose (Oxalis tetraphylla
Cav.) (Oxalidaceae), HoBoro i1 Quopu YKpaiHHW BHIY aJBEHTHBHUX pociuH. Bun mae
LHEHTPaIbHOAMEPUKAHCHKE MOXOJPKEHHsI, HOro MNEepBUHHUN apean OXOIUIe MeEKCHKY,
[Manamy, I'Batemany, Kocra Piky, KapuOcbki octpoBu. BropuHHUMI apean MOIMPIOETHCS
Ha €Bpomy, A3sifo, ABcrpamiro. Bun OyB 3HaiineHwil y cycimHix 3 YKpaiHOIO KpaiHax,

O
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lonoxalis tetraphylla (Oxalidaceae), nosuit eghemepoghim y ¢nopi Yrpainu

30kpema B Pocii Ta binopyci. SIk Buz, mo HaTypaizyBaBscsi, BiH OyB BiIMiY€HHH y AESKUX
kpainax [liBzennoi €Bpornn. OCHOBHMMH IIEHTpaMH KYJIFTHBYBAaHHS BUIy B YKpaiHi €
Hamionaneuuit Ootaniuamit can iMm. M.M. I'pumka HAH VYkpaiau, boraniunuit can im.
akax. O.B. ®omina KuiBcpkoro HamioHampHOTO yHiBepcuTeTy imeHi Tapaca llleBuenka,
Boraniuamii caxm XapkiBCBKOTO HarmioHampHOTO yHiBepcutery imeni B.H. Kapasina,
Boraniuamii cany JIHIMPOBCHKOTO HaliOHAJIHHOTO YHiBepcureTy imeHi Omecs ['onuapa,
Boraniuamii can TaBpifickkoro HamioHadbHOTO yHiBepcutTeTy iMeHi B.I. Bepnamcpkoro,
Cupenskuit geaaposnoriaauii mapk (KuiB), a TakoX IMpUBaTHI Can Ta 3eJIeH] TOCIIOapCcTBa
B Kuesi ta KuiBchkilt 001., Ogneci, Kam’saenp-Iloninscbkomy (XMenbHUIBKA O0JL.) Ta,
0e3yMOBHO, B IHIIMX perioHax Kpainu. /laHi 11010 CIIOHTAHHOTO TOIIUPEHHS POCIHH BULY
3 MiCIlb KYJIBTYpH JoTernep B YKpaiHi BincyTHi. Brepiue 3auvasini pocnuau |. tetraphylla
3adikcoBani y 2019 poui y c. Jorxkuk XXuromupcekoro p-ny JXuromupcbkoi 061. Bonu
BiZIMIYE€HI Ha Y3JCCI CTAapOro COCHOBOTO JIiCy, OISl CTEXKH POCIMHH TEPEXKWIN 3UMY
2019/2020 pokax. HaBexneHo TakcoHOMi4Hi, MOp(oJIOriyHi, reorpadiyni (IepBUHHHH Ta
BTOPMHHHI apeaii) Ta €KOJOTiYHI XapaKTepPHCTHUKH BHIY. 3a YacOM 3aHECEHHS BHUJ €
KeHo(]iTOM, 3a crrocoboM 3aHeceHHs — epra3iodiTom, 3a cTyleHeM HaTypaii3alii B YKpaiHi
— edemepodirom. Hocmimkennii Bua € Me3otpodom, mMe3zoditom, cruo-remiodpitom. B
yMoBax VYKpaiHM BiH psCHO IIBiTE, aje MaibKe HIKONM HE YTBOPIOE HACiHHA Ta
PO3MHOXY€EThCS BEreTaTUBHO — JOYipHIMH 1mOynuHKamMu. [IpencraBieHo KapTy
TIOMIMPEHHS BUAY (CIIOHTAHHO Ta B KYJIBTYpi) B YKpaiHi.

Kniouosi cnosa: euo adsenmusnux pocaun, lonoxalis tetraphylla, ¢ropucmuuna 3naxioxa,
Ykpaina

OprJIOB A.A., IIIEBEPA M.B. (2020). lonoxalis tetraphylla (Oxalidaceae), HoBbIi
spemepopur Bo ¢uiope Ykpauuwbl. Yeprnomopck. Gom. oc., 16 (4). 282-289. doi:
10.32999/ksu1990-553X/2020-16-4-1

IlpencraBnensl cBemenuss o Haxoxke lonoxalis tetraphylla (Cav.) J. Rose (Oxalis
tetraphylla Cav.) (Oxalidaceae), HoBoro st Quopbl YKpauHbl BHIA aJIBCHTHBHHUX
pacteHuii. Bun mMeer neHTpaipHOAMEPHUKAHCKOE MPOUCXOKACHHE, €T0 TIEPBUIHBIA apeai
oxBaTtbiBaecT Mekcuky, [lamamy, I'Baremamy, Kocra Puky, Kapubckume ocrtpoBa.
Bropuunslii apean pacnpoctpansierca Ha Eppomny, A3uto, ABcTpanuio. Bua 6bu1 HalizieH B
coceHMX ¢ VYKpauHOW cTpaHaxX, BKkmodas Poccuio u  benopyccuro.  Kak
HATypaJIM30BaBIIMHCSA BUA OH OBUI OTMEYEH B HEKOTOphIX cTpaHax HOxHoit Erpomsl.
OCHOBHBIMHU IIGHTPaMH KyJbTHBHPOBAHUSA BHAA B YKpawHe SBIAIOTCS HaimoHanbHBIN
6oranuueckuii cag nmenu H.H. I'pumnko HAH Ykpaunsl, boTannyeckuii cajg UMEeHU akaj.
A.B. ®omuHa KueBckoro HaIlMOHANIBHOTO YyHHUBepcuTeTa MMeHH Tapaca IlleBuenka,
Borannueckuii can XapbKOBCKOro HalMoHajnbHOro yHuBepcutera umenu B.H. Kapasuna,
Bboranuueckuii can JHenpoBCcKOro HalMOHaNIbHOIO yHHBepcuTeTa uMeHu Omnecst I'oHuapa,
Boranngecknit cal TaBpuiickoro HallMOHAILHOTO YHHBEpCHUTETa UMEHHU
B.U. Bepnaackoro, Ceipenknii neHnponorndeckuii mapk (Kuer), a Takke 9acTHbIC caibl U
3enenble  xo3siictBa KueBa um  Kuesckoir o00m., B Omnecce, Kamenen-ITomoibcekom
(XmenpHuikass ob6macTh) W, 0€3yCIOBHO, B JAPYrHX peruoHax cTpanbl. CBeleHHS O
CTIIOHTAaHHOM PACIIPOCTPAaHEHUH PACTEHUIl BUa U3 MECT KYJIbTYphl B YKpanHE B HACTOSIIEE
BpeMsi OTCYTCTBYIOT. BriepBoie oanuasmme pactenus |. tetraphylla sagukcuposanst B 2019
p- B okpectHocTsix cena Jloexuk JKurommpckoro paiiona JKutomupckoid ob6nactu
HeckombKko 3K3eMIUIIPOB PACTEHUH OTMEUEHBI Ha OIYIIKE CTaporo COCHOBOTO Jieca BO3JIEe
TPONHMHKH, pacTeHus ycmemHo mnepexunn 3uMmy 2019/2020 romoB  IIpuBeneHst
TaKCOHOMHMYECKHe, Mopgoiorniueckue, reorpaduueckue (MEpBUYHBIE W BTOPHYHBIH)
apeanbl U JKOJIOTMYECKHE XapaKTepUCTHKH Buia. Ilo BpeMeHM 3aHOCa BHJ SIBIISETCS
KEHO(HUTOM, I10 CcIIoco0y 3aHOCa — 3pra3uouTOM, IO CTEIICHN HATypalu3alud B YKpauHe
— edpemepodpuroM. Bup sBnsercs mesotpodom, Mmesodurom, cuuo-renmopuroMm. B
YCIOBUSIX YKpaWHbl OH OOWJIBHO LBETET, OJHAKO IMOYTH HUKOIJA HE JaeT CeMsH M
pa3MHOXaeTcsi BEreTaTUBHO — JOYepHUMH JykoBuuamu. [IpencraBneHa kapra
pacnpocTpaHeHHs BUAA (CIIOHTaHHO U B KyJlbType) B YKpauHe.

Kniouegvle cnosa: eud adsenmuguvix pacmenuti, lonoxalis tetraphylla, ¢propucmuyeckas

Haxooxa, Yxkpauna

Bimomo, mo lonoxalis tetraphylla (Cav.) J. Rose (Oxalis tetraphylla Cav.)
(Oxalidaceae) 3aBasiku JEKOPAaTHBHUM BJIACTUBOCTSM HAJIECKWUTHh JO OJHUX 13 MOMYJISIPHUX
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Opnog O.0., lllegepa M.B.

CaJOBUX Ta OPAHXEPEWHUX POCIHH, SKi JOCUTH MIMPOKO KYJIBTHUBYIOThCSA y 0araTbox KpaiHax
ceiry. [IpuHariqHo 3ayBaKMMO, 10 B aHIVIOMOBHHMX KpaiHaxX pociuHy Ha3uBaiTh «lucky
clovery («mracianBa KOHIOIIUHA») a00 «IFON CrosSy («3ai3HUM XpecT»), HAWMONIIMPCHIIIHIA
KyJbTHBOBAaHUH COpPT BUIY. Pijiie pociiMHu BUKOPUCTOBYIOTH SIK OBOYEBY KYJIBTYPY [YOUNG,
1958; GARDNER et al., 2012]. OgnouacHo Buj BKaroueHuit 10 Global Compendium of Weeds
[GCW, 2020], ockinbku cepen UHMOYIMHHHX TPEACTaBHUKIB pOAYy € iHBa3iiiHI
TPaHCKOHTHHEHTAIbHI Oyp’siHH, HAWOUIbII criopiaHeHi 10 mociimkenoro suay — O. latifolia
Kunth ta O. debilis Kunth [LOURTEIG, 2000].

IHowupenna. llepsunnuii apean suny — Mekcuka, [lanama, I'Baremana, Kocra Pika,
Kapubceki octpoBu [DENTON 1973; YOUNG, 1958; TRoPICOS, 2016]. Pociuuu pocTyTh Ha
CXMJlaX BYJKAaHIB, y BOJIOTHUX COCHOBHX Ta MiIIaHUX Jicax, Ha BucoTax 800-2400 M H.p.M.
[PEREZ-CALIX, 2009] B yMOBax BOJIOTOrO TPOIIYHOTO KJIIMATY.

B €Bpomni pociunu |. tetraphylla Bnepie Oyno inTpoaykoBano y BenukoOputasii y
1827 poui [NYARADY, 1958]. 3nuuaBiyii poCIMHM BUAY TaKOXK BIEpINe OyJId BUSIBICHI Y
BenukooOpuranii y 1926 p. [YOUNG, 1958] — uepe3 100 pokiB micist iHTpOAyKiii. 3ro oM TaKi
ocoOWHU BUAy BigMiueHi B iHmMX KpaiHax €Bpomu, A3ii (Immis) [YOUNG, 1968] Ta B
Ascrpaiii [CATALOGUE ..., 2020]. 3a3HadaeThes, 10 y AesikuX Kpainax [liBaenHoi €Bpomnu
I. tetraphylla narypanizyBaBcst [ YOUNG, 1968; TZVELEV, 1996], 30kpeMa BUI BKa3yeThCs IS
@panuii, kpain konaumHboi FOrocnasii (6e3 KoHKpeTHHX JaHuX) [ YOUNG, 1968], iiMoBipHO,
Xopsarii, o mi3Hime mareeppkeHo gaHuMu [CATALOGUE ..., 2020], a Takox ABCTpil
[YOUNG, 1968; VOGL-LUCASSER, VOGL, 2004]. V «kinmi XX cTOdiTTS Ta, 0COOIHMBO, Ha
noyatky XXI CTONITTS HOBI JOKamiTeTH BHIY 3aiKCOBaHI y OUIbIN MiBHIYHMX peETiOHAX
€spormy, 30kpeMa y Pocii [TZVELEV, 1996; MAYOROV et al., 2015], Binopycii [DUBOVIK,
SKURATOVICH, 2010], bensrii [HOSTE, 2013], Hixnepnanmgax [MATTHEWS et al., 2014], a
takox Itanii [BARTOLUCCI et al., 2018]. ¥ 2019 poui nepenik epemepoditiB daopu Ykpainu
Takox 30aratuBcs uum BuaoMm (Puc. 1).

Puc. 1. Ionoxais tetréphylla. 3ram:m“1 nrmm, c. JloB:kuK
2020).

Fig. 1. lonoxalis tetraphylla. General view, village Dovzhyk of Zhytomyr Region (photo by 0.0. Orlov,
2020).

nronpcuco'l' 0011. (dporo O.0. OpoBa,
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lonoxalis tetraphylla (Oxalidaceae), nosuit eghemepoghim y ¢nopi Yrpainu

Hwxkye HaBOAMMO HOMEHKJIATYpPHY IMTAIlII0 Ta OCHOBHY CHHOHIMIKY, MOpP(}OIOTIUHY
XapaKTepUCTHKY BHIY, y3arajibHeHy 3a nanumu @uop [NYARADY, 1958; YOUNG, 1968;
TzVELEV, 1996; i3 momoBHeHHAMHU ZHILA, TYMCHENKO, 2014a, STARTEK, WRAGA, 1998] ta
6a3m ganux TROPICOS (2016) Ta BioMOCTI PO €KOJIOTIO.

loNoXxALLIS tetraphylla (Cav.) J. Rose, Contr. Unit. Stat. Nat. Herb. 10: 115 (1906);
Small, North Amer. FI. 25. 1: 33 (1907); Lien., ®iu. espon. u. 9: 369 (1996). — Acetosella
tetraphylla (Cav.) Kuntze, Rev. Gen. PI. 1: 92 (1891). — Oxalis tetraphylla Cav., Icon. Descr.
3: 19, tabl. 237 (1795); Young, Fl. Eur. 2: 192 (1968). — Oxalis deppei Lodd. ex Sweet, Bot.
Cab. 15. t. 1500 (1828). — Acetosella deppei (Lodd. ex Sweet) Kuntze, Rev. Gen. PI. 1: 92
(1891). — lonoxalis deppei (Lodd. ex Sweet) Small, North. Amer. Fl. 25(1): 32 (1907).

Mopdghonocia. baratopiuna 6e3crebia mUOyIMHHA pOCIMHA; MUOYynIMHA 10 4 CM Yy
nmiamerpi. Y miteparypi 3a3HaueHo [ZHILA, TYMCHENKO, 2014a], mo mist uuOynuH
. tetraphylla HexapakTepHe crtajie YUCIO JYCOK, EMHICTh IIUOYIMHU MOXKE CTaHOBUTH 109—
174 nmucTkiB (CHpaBKHIX JIMCTKIB Ta BUIO3MIHEHHX — JIyCOK), IO 3aJICKUTh BiJ] CE30HY
BUOIpKHU Ta BiKy UuOynuH. BeraHoBieHo, mo Oinpini 3a po3Mipamu uuOynunu 1. tetraphylla
IPOAYKYIOTH OlibIlle UOYIUH-TITOK, aHDK MUOYJIMHI MEHIIOr0 po3Mipy [STARTEK, WRAGA,
1998]. Kopeni BepTukaibHi, OynbpOomoaioHi Oiast ocHOBH. Takok (OPMYIOThCS KijbKa
MUOYJIMH HA TOHKHUX 3BUBUCTUX CTOJIOHAX 2—3 CM 3aBJOBXKHU. JIucTkiB 2-5, Ha moBrux (15—
35 cm) onymeHux dYepemkax. JIMCTOK cKiagaeTbes 3 OBaJbHO-AENBTOMOMIOHMX 4-X
muctoukiB (20-25 x 30—40 mM), BepxiBKa IX 3a0KpyIJieHa, 3 HErJIMOOKOK HAaMiBOBAIBHOO
BUiIMKOI0. [ToBepXHS JUCTOYKIB TOHKO-IIIOBKOBHCTO OMYIIEHA, YaCTO 3 MypPIyPOBOIO CMYTOIO
HaBKOJIO HeHTpYy. KBiTH 310paHi y 30HTHKOMOAIOHE CYHBITTSA MO 3—5 MITYK, Ha JOBroMy
KBITKOHOCI (15-35 cM 3aBBHILKH), SIKUH, SK MPaBWIO, MEPEBUILYE IOBXKUHY JHCTKIB.
[TpukBiTKE 2—4 MM 3aBIOBXKKH, 2—2,5 MM 3aBIIMPIIKH, TiaJiHOBI, OBAIBHI O POMOIYHUX,
kuioBati. KBiTKoHDKKH 10 17 MM 3aBHOBXKKH. YalIoMuMCTKU JaHIETHI abo Tymi, 3 JBOMa
YepBOHYBATHMH TOTOBIICHHSMHU Ha BepXiBIli. Ilemoctku 10 20 MM 3aBIOBXKKH, OBAJIBHI JI0
eJIINTUYHUX, SCKPaBO-pPOXKEBI a00 4epBOHI. MaTOUKM MepeBaKHO MAKpPOCTHIIAPHI, 5—7/ MM
3aBJOBXKKUA. THUYMHKH 2,5-4 MM 3aBJOBXKKH, KOPOTKO OIYIIEHI HEPIBHUMHU 3aJIO3UCTHUMH
BosiockamMu. [lmig — kopoOouka, 13 MM 3aBAOBXKKH, ToJjia; TUIOAOIMHCTKH 4-5-HaciHHI.
HaciHuHU TeMHO-)KOBTi JI0 KOPHUYHIOBATHX, 1,25 MM 3aBJIOBXKH, OBaJIbHI, TUIecKaTi, 3 9-14
3Ur3aronolioHUMH pedpamu.

Ekonocia. Y nepBUHHOMY Ta BTOPMHHOMY apeajiax BHJ € Me30TpopoM, Me30(]iToM,
CIIHO-TeNi0(pITOM.

Pe3yabTaTn qociiaKeHHs

B Vkpaini ocHOBHMMH [eHTpamu KyinbTuByBanHs lonoxalis tetraphylla e
Hanionaneuuii Ootaniunuii cag iMmeHi M.M. I'pumka HAH Vkpainu, Ha AUISIHKaxX sIKOTO
pociuan Bupoiytothcs 3 2010 poky [CATALOGUE ..., 1987] i me 3apa3 cremiaibHO
JOCIIJKYEThCS Moro Oiosorist [ZHILA, TYMCHENKO, 2014a, b, 2016, 2017], botaniuawuii casu
imeHi akaza. O.B. ®omina KuiBchkoro HaioHaabHOroO yHiBepcuteTy iMeHi Tapaca IlleBuenka
[O.V. FOMIN BOTANICAL GARDEN ..., 2007], boraniunuii cag TaBpiiCbKOr0 HaI[iOHAIBHOTO
yHiBepcutetry imeHi B.I. Bepraacekoro 3 2011 poky [ANNOTATION CATALOGUE ..., 2014],
boraniunuii cag XapkiBChKOro HarioHaqbHOTO yHiBepcuTeTy iMeHi B.H. Kapasina (6e3
3a3HaveHHs 4acy iHTpoaykiii) [CATALOGUE ..., 2015], Cupenpkuii JeHAPOIOTIYHUHA MapK
[GLUKHOVA et al., 2016]. 3a ycuum noBigomiacHusM [.JI. JIOMHHIIBKOT, POCTUHE BHIY TaKOX
BupomyBanu 'y 90-x pokax XX cromirts y boraniyHomy cany JIHINIpoOneTpoBCHKOTO
JIep>KaBHOTO yHIBEpCUTETY (Tenep JHIMpOBCHKOTO HAIlIOHATBLHOTO YHIBEPCUTETY iMeH1 Onecst
['onuapa), ane 3rofoM KyJabTypa npomnania, i 3 2019 p. BoHa 3HOBY BiJJTHOBIIOEThCA. 32 YCHOIO
iHpopmariero JI.I'. JItoO1HCHKOI, POCIMHU FOTO BUAY TaKOK BUPOLITyBalu MpuHaiMHI y 1981
ta 1982 pokax, a MOXJIHMBO H panimte, y Kam’ssHeups-Iloninbcbkomy 60TaHiuHOMY cajy (Tenep
[ToninbChKOro arpapHO-TEXHIYHOIO YHIBEPCUTETY), 3apa3 — JIIOOUTENsIMU a00 MPUBATHUMU
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MIIPUEMIIIMHA SIK KIMHATHY POCIUHY a00 Il JEKOpPaTMBHUX KOMIIO3WMIIH y 3aTiHKY, 3
n100puM MIOJIMBOM. 3a JTAHUMHU «Plantariumy» (2020)
[https://www.plantarium.ru/page/view/item/53083.html], pocauHM BUAy B  KYJbTYpi
BKa3yloThcsl B KueBi Ta KuiBcbkiii 061.: «llBerymue pacrenus. Ykpauna, Kuesckas 00:1.,
MakapoBckuii p-H, B Kyabrype. 11.07.2010. Bnagumup Mammbor © 2012», «B3pocnsie u
J0YepHHE KIyOHETyKOBHIBI. YKpaunHa, KueBckas 001., MakapoBCKuii p-H, B KYJBTYpe,
13.11.2012. Bnagumup Manu6or © 2012» ta «Beretupyromue pactenus. YKpauHa, r. Kues,
B KyibType. 10.09.2013. Makcum IlleBuenko © 2013; pacrenue omnpenenwi(a) Haranbs
I'amoga. [Tonoxenue (reorpaduueckas Touka): mpumeprno 50°27'00” c.m., 30°4020" B.1.», a
srigHo iHpopmMmarii «INaturalis» (2020) (http://www.inaturalis.org/observations/47615388) —
takox 1t Onecu: «Koctanau ynuna, Ongecca, Onecckas ..., Lat: 46.405883 Lon: 30.736487,
tpaB 28, 2020, Tatesina CoxonoBa-FOauna» (Puc. 2). be3 cyMHiBY, pOCIHHH BHPOIIYIOTHCS
Ca/lliBHUKaMU Ta JIOOMTENSIMU Yy NPUBATHUX cagax 1 3€JeHUX TOCHOoJapcTBax M 1HIIUX
perioHiB KpaiHHM, OCKUIbKM 3apyODKHI Ta BITYM3HSHI IHTEPHET-CATH TPOIOHYIOTH
pI3HOMaHITHUN TOcaaKoOBUK Matepian (Hampukian, https:/ www.kidstaff.com.ua/tema-
28067235.html, https://novaflora.com.ua/uk/kislica/ ta in.). I[IpoTe 10 mBOro yacy BiACyTHI
JlaH1 010 3[JMYaBIHHS POCIMH BUAY B YKpaiHi 11032 MEKaMU KyJIbTYpPH.

(. JIyraHCBK J,
N i ed

" ¥
HoHeLBE " I
et

Puc. 2. Kaprocxema nomupennst lonoxalis tetraphylla B Ykpaini. YMoBHi no3nauennsi: A—y KyJabTypi, ®
— 3AMYaBiJai pocJauHuU.

Fig. 2. Schematic map of distribution of lonoxalis tetraphylla in Ukraine. Symbols indicate: A —in culture,
e — escaped plants.

Bnepmre 3muuasini pocnunu |. tetraphylla 8 Vipaini Oynu BusiBneni O.0. OpioBuM y
2019 poui B oxomuisx cema Jloxkuk JKuToMHpCchKOTO paiioHy JKuTOMHpCBKOi 00macTi
(Puc. 2), ma Tepuropii [epkaBHoro miampuemctBa <« Kuromupcbke JII'», BoryHcbkoro
JmicHHUITBA, KBapTany 62, Buminy 18. Kimbka pocnuH Oynmm BiaMideHi Ha y3IicCi CTaporo
COCHSIKA Yy THIII JICOPOCIMHHHX yMOB Bosioruii cyrpyx (Cs), B3JOBXK CTEXKH, BY3bKOIO
CMYTOIO 3aBINUPIIKK 2 M, y 3aTiHeHHi, OioTon pyaepanizoBanuid. [Tizpict mooauHokuit: Tilia
cordata Mill. — 1 m 3aBBumiku, Carpinus betulus L. — 0,2 m, Quercus robur L. — 0,1 M, Ulmus
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glabra Huds. — 0,1 m, Padus avium Mill. — 0,1 m. ITimmicox moomuuokuii: Frangula alnus
Mill. — 0,4 m, Sorbus aucuparia L. — 0,2 m, Sorbaria sorbifolia (L.) A. Braun — 0,3 m
3aBBUIUKHU. TpaB’sHO-4arapHUYKOBUH SPYC 3 MPOCKTUBHUM MOKPUTTAM 45%, CHIIBHO
NOpYIICHUH Ta pylepanizoBaHui, spycHa OymoBa HeuitTka. lonoxalis tetraphylla —
nooauHoko, Impatiens parviflora DC. — 15%, Solidago canadensis L. — 5%, Geranium
robertianum L. — 3%, Galeopsis bifida Boenn. — 1%, Melica nutans L. — 10%, Poa nemoralis
L. — 8%, Convallaria majalis L. — 3%, Luzula pilosa (L.) Willd. — 1%, Festuca gigantea (L.)
Vill. — 1%, Viola reichenbachiana Jord. ex Boreau — 1%, V. odorata L.— 1%. ITooxuroko
sycrpivanues: Torilis japonica (Houtt.) DC., Geum urbanum L., Xanthoxalis stricta (L.)
Small, Taraxacum officinale Wigg. aggr., Hieracium umbellatum L., Fragaria vesca L.,
Lysimachia vulgaris L., Ajuga reptans L., Rubus saxatilis L., Euphorbia angulata Jacq.,
Pteridium aquilinum (L.) Kuhn., Betonica officinalis L. MoxoBwuii sipyc po3piIkeHHH,
ckiamascs 3 Atrichum undulatum (Hedw.) P. Beauv. — 5%.

VY 3ragaHoMy JIOKaJiTEeTI POCIMHU BHIY O00pE MEPEHECIN aHOMAIBHO TEIUTYy 3UMY
2019/2020 pokiB He Bukiarogaemo, 1o OLIbII CYBOPI 3UMH MOKYTh HMPHU3BECTH JO IXHBHOTO
BUMEp3aHHSI.

Britky 2020 poxy aBTOpHU LLOTO MOBIAOMJICHHS MIEPEBIPHIIN 3raJlaHe MiCIE3POCTAHHS
Ta MiATBEPIIN HassBHICTh 0cOOMH Buay. Toji % OyB 3i0panuii repoapuuii 3pa3ok: «lonoxalis
tetraphylla (Cav.) J. Rose (= Oxalis tetraphylla Cav., O. deppei G. Lodd.). )Kuromupceka
001. i p-H, okoi. M. JKuromup, c. Jomxkwuk, cocHoBmii sic, Outs crexku. 23.07.2020.
O. Opnos, M. IlleBepay (KW 146174). Ilpu mpomy J[Uisl MOAANBIIMX CIOCTEPEKEHb 3a
pOCIMHAMY BUAY B IPYHTI OyJIO 3JIMIIIEHO JOUYIPHIO [IHOYINHY.

[ToTparistHHS POCIMH Y JaHEe MiCUE3pOCTaHHs, 6e3 CyMHIBY, MOB’s3aHe 3 KYJIbTYPOIO,
X04Ya y KBITHHKax NMPUBAaTHUX OyIWHKIB Ta Ha Tepuropii Ilomicekoro ¢imany YkpaiHchKoTO
HAyKOBO-JIOCJIIHOTO 1HCTUTYTY JICOBOrO TrOCHOJapcTBa Ta arpoiicomemnioparnii im. .M.
Bucouskoro HAH Vkpainum Tta [lepxticareHTcTBa YKpaiHd, IO pO3MillleHI HEMOAANIK,
KyJbTUBYBAaHHS POCIMH HHHI He 3a(iKCOBaHO, ajie LIJIKOM MOXJIMBO, L0 BOHHM TYT
KYJIbTUBYBABCS paHillle, 3B1JIKM KUIbKa JOUIPHIX IUOYJIMH LBOTO BUY OyJIu BUKHUHYTI Yy JIiC.
OTxe, BUJ HAJEXKUTD 0 aJBEHTUBHOI (pakiii ¢iopu, 3a 4acoM 3aHecCeHHs € KeHo]iToMm, 3a
crocobOM 3aHeceHHS — epraszioiTom, 3a CTyNEHeM HaTypam3amii B YkpaiHi —
edemepoditom.

VY nonanpiioMy MpOrHO3yeEMO HOBI 3HAaX1JKU POCIHH BUAY y 3AMYABLIOMY CTaHi ¥ y
IHIIMX perioHax YKpaiHH, Xoua BOHM OyAyTh MaTH BHUMAJKOBHH XapakTep, a HACIIIKU HOTro
BIUIMBY Ha JOBKULISA OyayTh He3HayHUMHU. Lle 3yMoBieHO 30Kkpema 11e ¥ TUM, 1110 POCIIMHH,
HOIPH PSCHE LBITIHHS, B YKpaiHi MJI0J0HOCATh Ta GOPMYIOTh HACIHHS BKpai piako [ZHILA,
TYMCHENKO, 2017], po3MHO€HHSI BUy Y KyJIbTYpi BiI0OyBa€ThCs MEPEBAKHO BET€TaTUBHO —
JOYIpHIMHU HUOYINHAMHU.

Bucnosok

VY pesynbraTi mpoBeAeHUX (GUIOPUCTHYHHUX JociikeHb y 2019 poui Oyno BHUSBIEHO
. tetraphylla, sikuii 10 nbOro yacy He BKa3yBaBCs Y CIOHTaHHIHM ¢uiopi YKpaiHu, MpH 1bOMY
KUJTbKA 3IMYABUINX POCIIMH MEPEe3UMYBAIN Y BIAKPUTOMY IPYHTI (B OKOJIHISX cena JlOBXKUK,
JKUTOMHPCHKOTO paiioHy) 3a aHOMaJbHO TeIuoro 3umMoBoro mnepioay 2019/2020 pokis. Bua
3HAXOJUTHCS HA TIOYATKOBIH cTafii HaTypamizailii, € epemepodiToMm.

[Ipunyckaemo, mo BuA Moxke OyTH OUIbII PO3MOBCIOKEHUM B YKpaiHi, mepeayciMm
no0JK3y Micllb KYJIbTUBYBaHHS POCIMH, y 3B’SI3KY 3 UMM CJiJ 3/IHCHIOBATH MOHITOPUHT 3a
MOIITMPEHHSIM 3TUYaBITNX POCIHH.

IMoaska.
Asropu BasuHi 1.JI. lomannskiid (botaniunuii can JHINPOBCHKOTO HAILIOHAJILHOTO YHIBEPCUTETY iMEH1
Onecst 'onuapa) ta gokr. Oion. Hayk, mom. JIL.I. JlroOincekiii (Kam’sHens-Ilominechkuil HamioHaTbHUMA
yHiBepcuteT iMeHi IBana OrieHka) 3a HajaHy iH(OPMAILIO PO KYJIBTUBYBaHHS POCIUH BUY.
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PapuretHa KoMmoHeHTa (JiOpH JIICOBHX €KOCHCTEM
I'aanubkoro HamionaanHoro mpupoanoro mapky (IBano-
@®pankiBcbKa 00,1aCTh)

IPUHA ITOPIBHA JIMUTPAIII-BAIIEFA
HAs1 BACUIIBHA ITVMCBKA
BIKTOPLI ITOPIBHA I'HE3ILITOBA

DMYTRASH-VATSEBA I.I., SHUMSKA N.V., GNIEZDILOVA V.I. (2020). Rare component of
Halych National Nature Park forest ecosystems flora (lvano-Frankivsk region).
Chornomors’k. bot. z., 16 (4): 290-302. doi: 10.32999/ksu1990-553X/2020-16-4-2

The paper contains a synopsis of rare component of flora of Halych National Nature Park
forest ecosystems, as well as evaluation of distribution trends of rare vascular plant species
and the state of their populations. Being established in 2004, the Park is located in Halych
district of lvano-Frankivsk region on the area of 14684.8 ha. Forests occupy the biggest
part of its territory (81.1 %), among which predominate poor and mixed oak (Querceta
roboris), beech (Fageta sylvaticae) and hornbeam (Carpineta betuli) woods. Inventory
check of plant cover of the forest ecosystems has been done between 2008-2019 years.
According to the results of our study, within the forests and forest margins grow 303
vascular plant species, out of which 63 are rare (20.8 %). The list of rare species is
composed of species included to the Red Data Book of Ukraine, of species protected by
international conventions and directives and complemented by species that are threatened
within the study region. Species were considered as threatened if the number of localities
and / or population size were small. Regionally rare species were selected based on the
analyzes of results of our field survey and materials of herbarium collections. We have
found that the third part of rare species (33.3 %) has high coenotic amplitude and a bit less
species (26.2 %) favor forest margins. Rare species having low coenotic amplitude are
confined to beech woods (19.1 %). Rare species are considerably distinguished by
occurrence. Species with scarce occurrence predominate. For instance, 61 % of the species
were found in 1-5 localities, of which 25 species occur only in one or two sites. Share of
species growing in 6-10 localities within the Park is equal to 26.6 %. Only a small
percentage (6.2 %) of rare species comprises species with relatively frequent occurrence
(11-20 localities as well as more than 20 cites). Rare species of the Park forests with the
highest occurrence rate are Lilium martagon and some members of Orchidaceae family.
Predominantly, rare species have populations of small size, for instance, 81.2 % of the
species were found in quantities of a few plants — several hundreds of individuals. The most
threatened are species general number of which at the Park area is several plants (15.6 %).
These species are as follows: Circaea alpina, Atropa bella-donna, Campanula latifolia,
Phyteuma spicatum, Epipactis atrorubens etc. The biggest groups comprise species with
general number of few tens and several hundreds of individuals (totally 65.6 %). Species
with big populations represent far smaller part of forest rare species. Nine rare species grow
in the number of several thousands of plants within the Park and three species (Allium
ursinum, Galanthus nivalis and Leucojum vernum) — over a million. It has been established
that 52.4 % of rare species populations taken together remain in critically bad state, 28.6 %
of the populations — in bad state, 14.3 % — in satisfactory state. Only 4.8 % of populations
are in good state. Our results show that about 95 % of species are in need of protection and
continuous monitoring of population number. Furthermore, 51 species of rare plants,
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Papumemna xomnonenma gnopu nicoeux exocucmem I anuybkoeo HayionarbHo2o npupoonozo napky (leano-
Dpanxiscora 0baacmo)

having low number and bad state of populations, require to work out and implement
management plans for their restoration.

Key words: rare species, vascular plants, population state, species occurrence, population
number

JOMUTPAII-BAIIEBA LI, IIOyMCbKA H.B., THe3auioBA B.I. (2020). PapurerHa
KoMIoHeHTa Guiopu JicoBUX exocucTeM [aaMIbKOro HANMIOHAJIBLHOrO MPUPOIHOrO
napky (IBano-®paHkiBcbka 00sacTb). Yopromopcewvk. 6om. oc., 16 (4): 290-302. doi:
10.32999/ksu1990-553X/2020-16-4-2

[IpencraBneHo KOHCIEKT PapUTETHOT KOMIIOHEHTH ()JIOPH JIICOBUX €KOCUCTEM [ aliibKoro
HalliOHAIBHOTO TPHPOIHOTO IMAapKy, OLIHEHO XapaKTep MOUIMPEHHS PapUTEeTHUX BUJIB
CYAMHHHX POCJIMH Ta CTaH iX momyismid. [anunpkuil HallloHaJIbHUH TPUPOAHUI TapK
po3ramioBanmuii B ['anmuiipkomy paiioni IBano-®pankiBckkoi oOmacti, crBopeHuit y 2004
poui # 3aiimae momry 14684,8 ra. binpma wactura mapky (81,1 %) mpumanae Ha micw,
cepen SIKMX MepeBakalOTh YHCTI Ta 3Mimani aybosi (Querceta roboris), 6ykosi (Fageta
sylvaticae) it rpa6osi yrpymoBauus (Carpineta betuli). IuBeHTapu3alifo POCIUHHOTO
MIOKPUBY JIICOBHX €KOCHUCTEM TMapKy mpoBogmiu Bopoxorx 2008-2019 pokis, 3a
pe3ynbTaTaMH SIKOI y JIICOBUX YIPYIOBaHHSX 1 Ha y3miccsx BusiBieHO 303 BUIM CyIMHHUX
pocnuH, 3 akux 63 Buau (20,8 %) — papurertHi. Jlo nepeniky papuTeTHUX BUAIB BiJHECIH
BU/M, BKJIIOYEHI g0 YUepBoHO! KHUrM YKpaiHu Ta OQIIiHHUX MIKHAPOAHUX OXOPOHHHUX
MeperikiB, a TakoX BHIM, sIKi mepeOyBalOTh MiJ 3arpo30l0 3HUKHEHHS Y perioHi
JOCITIDKEHHS, OCKUJIBKH NPEACTAaBICHI MaJlOl0 KUIBKICTIO JIOKANITEeTiB, abo iX momyssiii
MaloTh Majly 4YMCEJbHICTh. PerioHanpHO piakicHI BHOM BigiOpaHi Ha mincTaBi aHamizy
pe3ynbTaTiB HAIINX MOJBOBUX JOCIHIIKEHb, MaTepianiB repbapaux (oHIiB. BcraHoBICeHO,
mo TpetuHa papureTHHUX BHAIB (33,3 %) Bim3HauaeTbcsd MIMPOKOIO IEHOTHYHOIO
aMIUTITY/I010, ZEIIO MEHIIE iX NMPHHAJICKHI O POCIMHHOCTI y3iich (26,2 %). binpmricts
PapUTETHUX BHIIB 3 BY3BKOIO IICHOTHYHOIO aMILTITYAOK MPHUYpPOUYCHiI 0 OYKOBUX JICIB
(19,1 %). PaputerHi Buan CyTTEBO BiPI3HSAIOTHECS 3a YacTOTOIO TparuisiHHA. Cepex HHUX
ICTOTHO TIepeBaXKaroTh PigKicHI BHOHM, 30KpeMa 61 % BuUmiB Ha chOromHi Bimomi 3 1-5
JIOKANITEeTiB; 0co0iaMBO pifko (1-2 JjokaniTeTH) TpamsiioThes 25 BuaiB. YacTka BHIIB,
BigoMux 3 6—10 JIoKaIiTETiB, CTAHOBUTH 26,6 %. BUiB, 1110 TPAIUISIOTHCS MOPIBHSIHO 4aCcTO
(11-20 Bimomumx mokamiteriB i moHan 20 JoKamiTeTiB), MOpiBHSHO Mano (mo 6,2 %).
Haiibinem mommpenumu € Lilium martagon, a Takox [aeski MPEACTABHUKHA POIAWHU
Orchidaceae. [lms OGinpImocTi papWTEeTHHX BHIIB [NpPHTAMAHHA HHU3bKA 3arajbHa
YHCENBHICTh, 30KpeMa 81,2 % BUJIIB 3HAH/CHI y KUIBKOCTI Bijl KUIBKOX OCOOHMH JI0 KiJIbKOX
coTeHb. HalOinbIly 3aHENOKOEHICTh BHUKJIMKAIOTh BHJM, 3arajbHa YHCENbHICTh SKUX Y
MapKy CTaHOBHTH MO Kinmbka ocobuH (15,6 %). Jlo nux Hanexarts Circaea alpina, Atropa
bella-donna, Campanula latifolia, Phyteuma spicatum, Epipactis atrorubens Tormo.
Haii0inpii yacTKy npunamaloTh Ha BHIH 13 3aTabHOI0 YHCENBHICTIO 10 KiJlbKa IECATKIB, a
TaKOX MO KUIbKA COTE€Hb BHSBJIECHHX 0coOMH (cymapHo 65,6 %). UncenbHImmMX BUIIB
BUSIBJICHO Maji0. JIeB’sATh BUJIIB BiZIOMI Y KUTBKOCTI IO JCKUIbKA THCSY OCOOWH, a TPH BUIU
(Allium ursinum, Galanthus nivalis i Leucojum vernum) — moHam MilbiiOH OCOGHH.
Bcranoeneno, mo 52,4 % mnomynsiuid papUTETHHX BHIIB POCIHH JIICOBHX €KOCHCTEM
lanupKoro HaliOHAJNIBFHOTO MPUPOJHOTO TApKy IMepedyBaloTh y KPUTHYHO HOTaHOMY
crani, 28,6 % — y moranomy, 14,3 % — y 3amoBinbHOMY craHi. | sumie cran 4,8 %
TIOTYJIAIIIN MOJKHA OXapaKTEepH3yBaTH K AOOpHil. 3a pe3yrbTaTaMu JOCTiKEeHb, OIM3BKO
95 % BUIIB MOTPEOYIOTH OXOPOHU W TOCTIHHOTO MOHITOPHHI'Y YHCEIBHOCTI MOIMYJISILiH, a
51 BuA pOCIUH, SIKi BiI3BHAYAIOTHCSI HU3bKOIO YHCEJIBHICTIO Ta IOTaHUM CTaHOM OIS,
BUMAaraloTh HarajibHOi pPO3pOOKM Ta BIIPOBA/PKEHHS MEHEKMEHT-IUIAHIB  MIONO
BIJHOBJIEHHS IX YHUCEIBLHOCTI.

Kuiouosi cnoea: papumemni 6uodu, CYOUHHi pPOCIUHU, CMAH NORYJIAYIH, YACMOMA
MPAnIsHHs 0COOUH 8UQY,; YUCETbHICb NONYAAYIL

JOMUTPAII-BAIIEBA WM., TIyMcKAs H.B., THE3AWIOBA B.U. (2020). PapurerHblii
KOMIIOHEHT (l)J'lOpl)I JIECHBIX J3KOCHCTEM l"a.mmlcoro HAIIUOHAJIBHOI'0 MPUPOIAHOIO
napka (MBano-®pankoBckas odaacrthb). Yepnomopex. 6om. ., 16 (4): 290-302. doi:
10.32999/ksu1990-553X/2020-16-4-2
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[IpencraBieH KOHCIEKT PApUTETHOTO KOMIIOHEHTA (IOPHI JIECHBIX dKocucTeM [ anmuikoro
HaIlMOHAJIBHOTO TNPHUPOJHOTO IapKa, OLIEHEHbI XapaKTep pPaclpOCTPAHEHUsS PAPUTETHBIX
BUJOB COCYAMCTBIX PAcCTEHUHW U COCTOSHUE UX NONMyJsAUud. ['aduikuil HalUMOHaJIbHBIN
NPUPOAHBIA Tapk pacronokeH B [ammmkom paiione lBano-®paHkoBCko# 00macTw,
co3nmanHblil B 2004 roxy u 3aHnMaet mtomans 14684,8 ra. bonpmas gacts mapka (81,1%)
NPUXOJUTCS Ha Jieca, CPEOH KOTOPHIX MPEOoOIagaroT YHCThIE W CMELIaHHbBIE TyOOBBIC
(Querceta roboris), 6ykossie (Fageta sylvaticae) u rpaGosbie coobrmectsa (Carpineta
betuli). MuBenTapH3aINIO PACTUTENHFHOTO TIOKPOBA JIECHBIX 3KOCHCTEM TIapKa TIPOBOIMIIH B
teuenne 2008-2019 romoB, mo pe3yibTaraM KOTOPOM B JIECHBIX COOOIIECTBaX W Ha
omymikax obHapykeHo 303 BHIa cOCyIUCTBIX pacTeHui, 3 Kotopsix 63 Buaa (20,8%) —
papuTeTHble. B mepedyeHb papUTETHBIX BHUJIOB OTHECIH BHJbI, BKIIOYeHHBIE B KpacHyto
KHUTY YKpauHbl U OQuUIHMaibHbIe MEXAYHApOJHBIE OXPaHHBIC CIHMCKH, a TAaKKe BHIBI,
KOTOpPbIE€ HaXOJATCS MOJ YTpo30il HMCUE3HOBEHUS B PETHOHE HUCCICAOBaHMSA, MOCKOIBKY
MPE/ICTaBICHBl MAJIBIM KOJMYECTBOM JIOKAJIUTETOB, MM MX HOMYJSIIUH 00NaaaroT Majlon
YHCIIEHHOCTHI0. PErnoHansHO penkue BUAbI 0TOOpaHbl HA OCHOBAHUH aHAJN3a PE3yIbTaTOB
HallUX TMOJEBBIX HCCIEIOBaHMWH, MaTepualoB repOapHbIX ()OHAOB. YCTaHOBICHO, HYTO
TpeTh papuTeTHBIX BUIOB (33,3%) oTnmM9aeTcs HMIMPOKOWH NEHOTHYECKHX AaMIUIUTYAOMH,
HECKOJIbKO MEHBIIE UX MPHUHAUICKAT K PACTUTEIBHOCTH omyluek (26,2%). bompmuaCTBO
PapHUTETHBIX BHIOB C y3KOH IEHOTHYECKHX aMIUIMTYAOH NMpHypOdeHbl K OyKOBBIM Jiecam
(19,1%). PapuTeTHble BUIBI CYIECTBCHHO OTIMYAIOTCS 110 YacToTe BeTpedaeMoctu. Cpenun
HUX CYIIECTBEHHO Mpeo0analoT peakue BHUAbIL, B TOM umcie 61% BUIOB Ha CETOAHS
M3BECTHHI ¢ 1—5 JOKanuTeTOB; 0COOCHHO peako (1—2 jJokanuTeTa) BCTpEeUyaroTes 25 BUIOB.
Jonst BUIOB, U3BECTHHIX ¢ 6-10 nokanuTeToB, cocTaBiuseT 26,6%. Buaos, BcTpedaromuxcs
cpaBHuTenbHO YacTo (11-20 wu3BeCTHBIX JOKATUTETOB W Oojee 20 JIOKaJUTETOB),
cpaBHUTenbHO Mano (mo 6,2%). HaubGomee pacmpoctpaneHHsiMu siBistotes  Lilium
martagon, a Takxe HeKOTopble peacTaBuTenu cemelictsa Orchidaceae. J{ns 6onpmnHCTBA
PapUTETHBIX BHIOB MpHCYyIa HU3Kas oOINas YUCIEHHOCTh, B dacTHocTH 81,2% BHUIOB
HaWJeHBl B KOJMYECTBE OT HECKONBKHX 0coOeil 0 HecKoNbKMX coTeH. Hambompmryio
03a009E€HHOCTh BBI3BIBAIOT BHJBI, O0INAs YHCIEHHOCTh KOTOPHIX B MApKe COCTAaBIISET IO
Heckonbko ocobeit (15,6%). K wum ortHocsitcst Circaea alpina, Atropa bella-donna,
Campanula latifolia, Phyteuma spicatum, Epipactis atrorubens u np. HauGonbuue nosiu
MPUXOAATCA Ha BUABI C OOLICH UYUCIEHHOCTHIO 1O HECKOJIBKO JECATKOB, a TaKXke IO
HECKOJIBKO COTEH BBISIBICHHBIX 0c00ei (cymmapHoO 65,6%). bonee MHOrounciieHHBIX BUAOB
o0OHapy’keHO Mao. J[eBATh BUAOB M3BECTHHI B KOJMYECTBE 10 HECKOJIBKY THICSY 0COOEH, a
tpu Buma (Allium ursinum, Galanthus nivalis u Leucojum vernum) — Gojee MHIUTHOHA
ocobeil. YcraHoBieHO, 49T0 52,4% mOMynasnuid papuUTETHBIX BHJOB PACTCHUH JIECHBIX
sKocHucTeM [aJMIKOro HAaIMOHAJIBHOTO MPUPOJHOTO TapKa HAXOIATCd B KPUTHYECKHU
IUIOXOM COCTOsIHMH, 28,6% — B mioxom, 14,3% — B ynosierBopurenbHoM. W ToibKO
cocrossHue 4,8% MOMmynALMi MOXHO OXapakTepu3oBaTh Kak xopoiuee. I[lo pesymbraTam
UCCIeIOBaHNH, OKoJIo 95% BHIOB HYXIAIOTCS B OXpaHE W IOCTOSHHOM MOHHUTOPHHIE
YUCJIICHHOCTH monyjsiuumd, a 51 BuUAO pacTeHud, KOTOpblE OTJIMYAIOTCS HHU3KOH
YHCIIEHHOCTBIO W TUIOXMM COCTOSIHHEM HOMYJIALMHA, TpeOyIoT HEOTJIOKHOM pa3paboTKu n
BHE/IPEHUS MEHE)KMEHT-IIAHOB 110 BOCCTAHOBIICHHUIO UX YHCICHHOCTH.

Kniouesvie cnosa: papumemmuvle 6udvl, cocyoucmie pacmenus, COCMOsSHUE NONYIAYULL,
yacmoma ecmpeuaemocmu ocobeti 8U0a; YUCIeHHOCMb NONYAAYULL

OpnHi€ro 3 000B’3KOBUX MEPEAYMOB IiITPUMaHHS €KOJIOTiYHOI piIBHOBAru Ha IUIaHET1
€ 30epexxeHHs] ¥ BIATBOPEHHS PI3HOMAHITTS POCIMHHOTO CBITY, OCOOJIMBO y MPUPOJHUX 1
HaMIBOPUPOAHUX EKOCHCTeMax. TpaauUiiHO BBaXXa€Tbcd, L0 A0 TaKUX EKOCHCTEM,
Hacammepes, HanexaTh Jicu. [Ipore i nicu y 6aratbox perioHax 1CTOTHO TpaHC(hOpPMOBaH1
miJ BIUIMBOM TOCHOAAPCHKOi [isUIBHOCTI. 30KpeMa, BcTaHoBieHO, o Jjume 0,2 %
HIMPOKOIUCTAHUX JiciB LleHTpanbHoi €Bponu 3aMUIINIOCS y BIJHOCHO MPUPOAHOMY CTaH1
[HANNAH et al., 1995]. Cy4acHwuii cTaH JiCOBHX €KOCHCTEM 3HAYHOIO MIpOI0 OOYMOBIICHHI
KOMIUIEKCOM aHTPOINOTCHHUX YHHHHUKIB, 1O SKUX HAJIEKaTh 3BEACHHS JICIB T
arpoKyJIbTypH, BUKOPUCTAHHS JIEPEBUHU HA 1HIYCTpiaibHi MOTpeOH il manuBo, 3aCMiueHHs i
3a0pyIHEHHS TPYHTY, MOPYIICHHS CTPYKTYpH TOMYJSIIA BEITUKAX KOIMUTHHUX TBAapHH,
BUIIACAHHS Xy/100HU, BUCA/PKEHHS! MOHOKYJIBTYpP Ta €K30TUYHUX BH[IB, BUKHIU B aTMochepy
XIMIYHUX CTIONYK, 3MiHH KJIIMaTy TOIIIO.
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HaiiGinpin HenmeBHI MEPCIeKTUBU MPUTAMaHHI papUTETHIH KOMIIOHEHTI POCIMHHOTO
CBITY, IIO0 3yMOBIIIOE, 30KpeMa, HEOOXiIHICTh BUBYECHHS CTaHY MOMYJISLIA PiIIKICHUX BHIIIB
POCIIMH, 3ampOBa/DKEHHS MOHITOPHUHTOBHX JOCHIDKEHb 1 pO3poOJieHHs W peaizalliro
MEHE/DKMEHT-TUIAHIB MO0 iX 30epekeHHs U TMOHOBJICHHS. HalOuIbIml MepCrneKTUBHI IS
TaKUX BUJIB AISUTBHOCTI — 00’ €KTH 1 TEPUTOPIi MPUPOTHO-3AMTOBITHOTO HOHY.

O0’exTOM HamMUX JOCHIHKEHb, 30KpeMa, € papuUTeTHa KOMIIOHEHTA JIICOBHX
ekocucteM [amumpkoro HamioHaabHOTO TpHupoxHoro mapky (I'HIIII), posramoBanoro B
["anuupkomy paiioni IBaHo-@paHKiBCHKOT 00aCTI.

JIo papuTeTHHX MM 3apaxyBajd BUHU, BKIOYeHi 10 YepBoHoi kuuru Ykpainu [RED
DATA BOOK..., 2009] ta mixxHapoaHuX O(DIIIHUX OXOPOHHUX MEPENTIKiB, a TAKOX BUJH, SKi
nepeOyBarOTh TiJ] 3arp03010 3HUKHEHHS Ha TEPUTOPIi MapKy, OCKUIBKA BOHHU IIPE/ICTaBIICHI
MaJIOI0 KUJTBKICTIO JIOKAJIITETiB, a00 X momyssiii MaloTh Maily YMCeNbHICTh. PerioHansHo un
JIOKaJbHO PIJAKICHI BHAM BiAiOpaHi Ha MiACTaBl aHaMI3y pPE3YJbTATIB HAIIUX TOJLOBUX
JOCITIJKEeHD 1 MaTepiaiiB repoapHux (GonHniB. BUBUCHHS pOCITMHHOTO CBITY PETIOHY, B IKOMY
posramoBanuii ['HIIII, posmouanocs Ha mouyatky XX cromitts [WIERDAK, 1916-1936;
KozLowSKA, 1931; SzZAFER, 1935] i 6ymo npogoxkene y 70-90 pokax XX i Ha mouaTky XXI
CTONITh. JloCHiT)KEeHHsI, TOJJOBHUM YUHOM, OXOILTIOBAJIM POCIMHHICTD JTYYHHUX CTEIMIB, a TAKOXK
MOMIMPECHHST OKpeMuX BHIIB pociuH [KUKOVYTSYA, 1970; 1976; ZAVERUKHA, 1978,
SHELYAG-SOSONKO et al.,, 1981; KukovyTsYA et al., 1998; OMELCHUK-MYAKUSHKO,
ZAVERUKHA, 1978; ZHYzHYN et al., 1990].

IaBeHTapu3amis ¢aopu W POCIUHHOCTI JIICOBUX €KOCHCTEM pO3IOoYasiacs BXKE ITiCIIS
crBopennst [ HITIT [ONYSHCHENKO, SHUMSKA, 2011; SHUMSKA et al., 2012, 2019] i TpuBae i
HaIaml.

Mera npencraBieHoi poOOTH — BHUOKPEMIIEHHS PapUTETHOI KOMIIOHEHTH Quiopu
micoux exocuctem ['HIIII, nocnimkeHHs XapakTepy MOMUPEHHS PIAKICHUX BUAIB CYTUHHUX
POCIHMH Ta OIiHKAa CTaHy iX MOIMYJALIN, IO AACTh MOMJIMBICTH PO3POOUTH 1 BIPOBAJAUTH
KOMIUIEKC 3aXO/iB 11010 1X 30epekeHHs i BIATBOPEHHS.

Marepiaan Ta MeTOAHN 10CTIAAKEHD

I'HIIII crBopenwuit y 2004 poui 1 3aiimae miomty 14684,8 ra. [lapk po3sTamoBaHuil y
IBOX (i3uKo-reorpaiyHUX oO0NacTaX, Mexer MK skuMu € p. nicrep. IlpaBoOepexkHa
(mBAEHHO-3aX1/1HAa) YacTHMHA MNapkKy 3a (¢i3uKo-reorpadiuHuM palOHYBaHHAM YKpaiHU
[EKOLOHICHNA..., 2006] Hanexuts 10 IlepenkaprnaTcbkoi BHCOYMHHOI 00JACTi TipCHKOI
kpainn Yxkpainceki Kapmaru. JliBoGepexkxna wdactuna — A0 Postoubko-OniiabChKoi
ropOoripuoi  oOmacti  3aximHOoykpaiHcbkoro  kpato  IIMpOKOTUCTAHONICOBOI  30HM
Cxi1HO€BpOIIENHCHKOT PIBHUHHOI KpaiHHU.

3a reoboraHiyHUM pailioHyBaHHSAM [NATSIONALNYI..., 2008] teputopis I'HIIII
3HaXOJUThCs B Mexkax Omniabcbko-KpeMeHenbkoro okpyry 0ykoBux, rpaboBo-1y00BHX JICiB,
CIOpPaBKHIX Ta OCTENHEHMX JYyK Ta Jy4HUX creniB LleHTpanbHOEBponecbkoi MpPOBIHIT
€BporeichKoi NIMPOKOIUCTIHOIICOBIH 00JI1aCTi.

Teputopis T'HIIII Bim3HauaeTbcsi reomMopdoJoTiyHOI HeoAHopiaHicTio. Ha
paBoOOEpekKi TEepeBaKalOTh BUCOYMHHM 3 abcomoTHUMH BucotamMu 300—450 M, rmuboko
nepepizani goauHamu pidok Jlimuui, JlykBu Ta ix mnputok, Apamu i Oankamu. Ha
niBoOepexoki JIHicTpa wacTuHa 0O0’€KTIB MapKy Mpurnazgae Ha [aluipKy yJIOTOBHHY 3
PIBHHHHHUM penbedoM, sika 3aiiMae pO3MIMPEHY YacTUHY AoiauHU J[HicTpa 3 aOCOTIOTHUMH
Bucotamu 200-250 M, a iHma yactuHa — Ha bypmruHceke Onumis 3 ropOucTHM
CKYJIBIITYpPHO-EpO3iiiHUM JaHamadToM Ta BuUcoTamMH 10 350 M Hamg piBHEM MoOps
[PRYRODA..., 1973].

OCHOBHI TUIU JIICOBUX IPYHTIB Ha mpaBoOepexcki JIHICTpa — JepHOBO-III30JIMUCTI
orieeHi, cpopMOBaHI Ha CYIJIMHKOBO-TQJIEYHMKOBOMY aJIOBii, a TakoX — Cipi JIiCOBI,
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chopmoBaHi Ha TIMCOAHTIAPUTOBHUX IMOPOJAx, Ha JiBoOepexki J[HicTpa — Tex cipi JiCOBI
IPYHTH.

s BUBUEHHS NOLIMPEHHS PApUTETHUX BHJIIB POCIMH BHKOPHUCTOBYBAJIH BIIACHI
BIJOMOCTi, OTpPHMaHi 3a JIOMOMOIOI0 MAapUIPyTHO-NIOJBOBUX (IIOPUCTHYHHX METO/IB
JOCITIJDKEHHS, a TaKOXX MaTepialid JIiTepaTypHux Jkepen 1 repoapuux Qoumis (KW, LW,
LWKS, IIpukapnaTcbKoro HamioHaJbHOTO yHiBepcuTeTy iMeHi Bacuisa Credannka). [Tonbosi
JOCITIJKEHHS TPOBOAMIHN BITpo10BK 2008—2019 pokis.

Yacrory TpamiasHHS BHIIB pociuH JicoBux exocuctem [HII anamizyBanu
BIIMOBITHO 710 IIKaiM, 3anpornonoBanoi B.l. Honukom [CHOPYK, 1978] Ta amantoBaHoi st
perionanpHux gociimkens B.B. HoBocagowm 1 JI.I. Kpuiibkoro [NOVOSAD, KRYTSKA, 2010],
sika 0a3yeThCs Ha KIIBKOCTI BIIOMHUX JIOKAJTITETIB HAa TEPUTOPIi JOCHIIKEHHS. Y 3B S3KY 3
MOPIBHSIHO ~ HEBEIMKOI  IUIOMICI0  TEPUTOPIl  JOCHIIKEHHS  3aCTOCOBYBAIM  JEIIO
MoaudikoBany mkany: 1 — myxe pigko (1-2 nokamirern); 2 — 3piaka (3—5 mokamiteTiB); 3 —
cniopagndHo (6—10 nokaiitetiB); 4 — 3Bu4aitHo (11-20 nokaimitetiB); 5 — wacto (moHax 20
JIOKAJIITETIB).

Busnayanu opi€eHTOBHY 3arajibHy YMCENBHICTh BHIY Y MEXaxX JIiCOBHX E€KOCHUCTEM
napky. Ii o6uMmcIIOBaIM SK CyMy 4YHCEIBHOCTI BHABIEHHX JIOKAIBHMX IOMyJALin. s
BU3HAYCHHS YMCENbHOCTI Mainux monyisimii (1o 200 ocoOuH) mpoBOIMIM TPSAMHUE 00K
O0COOMH, a YHCENbHICTh OUTBIIMX MOMYJSIIN BH3HAYAIM LUISXOM MEpepaxyHKy CepelHbol
IIUTBHOCTI OCOOWH Ha 3aralibHy IUIONLY momyismii. JlJis BU3HAUEHHS CepeaHbOi MIITBHOCTI
OCOOMH PEHJIOMHUM METOJIOM 3aKjafalii TPOOHI MUISHKH, PO3MIPH SKUX 3aJIe)Kaad Bij
XKHUTTEBOI (opMu Ta po3MipiB ocoOuH. st 00NiKy OCOOMH TpaB SHHCTHUX POCIWH i
YarapHUYKiB 3aKJaJaid JUISHKK [oiomero Big 1x1 M2 g0 10x 10 m? y 10-kpartHiii
noBTOpHOCTI. Jl71s1 0611iKy YarapHMKiB i iepeB Moma JilsHOK cTaHoBMIa 25 X 25 M2,

Buau noainanu Ha Kiiacu 3a KUIBKICTIO OCOOMH y po3psiax yucen: A — ogunuii; B —
necatku; C — cothi; D — tucsui; E — necsatku tucsy; F — cotai Tucsd; G — MiJIbHOHH.

CraH papuTeTHUX BHU/IB CYAMHHHUX POCIMH BU3HAYAIM 32 IX 3arajJbHOI0 YHCEIHHICTIO,
BI/IMOBIIHO /10 METOAUYHUX HampaitoBanb fI. ®pankiina [FRANKLIN, 1980], B.M. Ocramnka
[OsTAPKO, 2005] Totro.

Hassu BuziB pocnun HaBeneHi 3a nepenikom C.JI. Mocskina ta M.M. ®egopoHuyka
[MosYAKIN, FEDORONCHUK, 1999] i UepBoHoto kuurow Ykpainu [RED DATA BOOK..., 2009].
JlicoBi yrpynoBaHHs Kiacu(iKyBaiu 3a JOMIHAHTHUM MpuHIMIIoM [PRODROMUS..., 1991].

Pe3yabTaTn nociigkeHb Ta ix 00roBopeHHs

['HITIT cxiagaeThest 3 BEMKOT KUTBKOCTI PI3HUX 3@ IUIOMIEIO KIIACTEPiB, PO3MILIEHUX
1o Bciif TepuTopii ["anuipKoro paifony, B ToMy 4Hcii i pparMeHTiB J1icoBOi pocauHHOCTI. [lo
CcKnajly MapKy yBilIam Bci micu paitony. Ix 3aranbna nnoma cranosuTh 11909,4 ra a6o
81,1 % Bin TepuTOpIi Mapky.

Haii6inbmii 3a moniero JUISSHKY — J1ICOB1 MaCHBH MTPaBOOEPEKHOT YACTUHU MAPKY, SIKI
Hanexath A0 bmrogHumbkoro i Kpunockkoro micHMNTB. BilbImICTh TICOBUX IUISHOK,
30KpeMa y JiBoOepexHii yactuHi (bypmtunceke it ['anuibke gicHUITBA), — pparMeHTOBaH1
Ta OTOYEHI CUTbChKOTOCTIOAApChKUMHE yTinasamu (Puc. 1).

VY mapky mnepeBakarOTh CEPEeIHBOBIKOBI Ta MOJIOAI HacamkeHHs. CepemHiil BiK
JIEpPEeBOCTaHYy CTAHOBUTH ONM3bKO 55 pokiB. CTapoBiKOBiI JiCOBI HacaIxkeHHS (TIOHAT
100 pokiB) 3aiimarote O1m3pk0 500 ra i 30cepemKeHi MmepeBaKHO y MpaBOOEpEKHIH JacTHHI
['HIIIT.

BupiBHsHI DUISHKY a00 HUKHI YaCTHHU CXUJIIB MaropOiB 3a3BHyai 3aiMarOTh YUCTI U
mimrani aioposu (Querceta roboris, Carpineto betuli-Querceta roboris, Tilieto cordatae-
Querceta roboris, Carpineto betuli-Fageto sylvaticae-Querceta roboris). Micusmu aiopoBu
3aMilleHi oxXiHUMU rpadoBumu Jticamu (Carpineta betuli).
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Puc. 1. KapTocxeMa po3TalnyBaHHA JICOBHX €KOCHCTEM raJII/lIILKOFO HaIIiOHaJIbHOFO MNPpUPOAHOTO MAPKY.
JlicoBi MacuBH BiiMiueHi TeMHO-CipUM KOJIBLOpPOM.

Fig. 1. The map-scheme of distribution of forest ecosystems at Halych National Nature Park. Wooded
lands are marked with dark grey.

Jlicu 3 nominyBanHsM Oyka micoBoro (Fagus sylvatica L.) mommpeni nepeBaxHO Ha
npaBoOepexoki JlHicTpa — HaifyacTilne y cepelHiX 1 BEpXHIX YacTHHAX CXWJIiB MHaropOis,
yacto 3 Buxomamu rinciB. Kpim umctux OykoBux nepeBocraHiB (Fageta sylvaticae),
HOUIMPEH] TaKOXK Oy4MHHM 31 CIiBJOMIHYBaHHsM iHIIUX BuiB aepes (Carpineto betuli-Fageta
sylvaticae, Carpineto betuli-Querceto roboris-Fageta sylvaticae, Acereto pseudoplatani-
Fageta sylvaticae, Tilieto (cordatae)-Acereto pseudoplatani-Fageta sylvaticae Toro).

dparMeHTapHO TpamIfOThCA Takok sBopoBi (Acereta pseudoplatani), sicenosi
(Fraxineta excelsioris), nunosi yrpynosanus (Tilieta cordatae) roio.

Ha niBneHHoMy 3axofi paifoHy micusMmu 36eperiucs (GIopuUcTHYHO OifHI SUIMLEBO-
oykosi (Abieto albae-Fageta sylvaticae), 6ykoso-suuiesi (Fageto sylvaticae-Abieta albae), a
TakoXX 4ucTi sumiesi sicu (Abieta albae) i3 cyuinbHuMHu 3apocTsiMu oxuHHM mopcetkoi (Rubus
hirtus Waldst. & Kit.) y HmxHbOMY SIpYyCi.

VY 3a005104eHUX MICISX, SApax, 3aljlaBaX MaJlMX JIICOBHX PIYOK MOIIMPEHI BUIBXOBI
micu. Yacrile TparisiioThCsl YOPHOBLIBXOBI JicoBi yrpynoBanHs (Alneta glutinosae) i 3HauHo
pigme — cipoBinbxosi (Alneta incanae). V 3ammaBax pivok mormpeHi BepOHsiku (Saliceta
albae). JlicoBi kynbTypu mpejcrtaBieHi nepeBaxkno Quercus rubra L., Pinus sylvestris L.,
Picea abies (L.) H.Karst.3a miomero y napky nepeBaxaroTh AiOpoBH, OYKOBi Ta rpaboBi JicH,
CyMapHa JacTKa sIKUX CTaHOBUTH 76,7 % (Puc. 2).

3a pe3yibTaTaMH 1HBEHTapu3auii (opa JiCOBUX YrpyHoOBaHb Ta Y3JiCh CTAHOM Ha
1.01.2020 poky 06’eanye 303 BUAM CYAMHHUX POCJIHH, IO CTaHOBUTH 26,3 % Bix ¢uopu
['HIIIT. [To paputeTHOi ckianoBoi HaiexuTh 63 Buau ado 20,8 % Bia (iaopu CHIBBAHTIB Ta
y3IICHUX MapriHaHTiB. 3 HUX 27 BuAiB yKiIo4deHo 10 YepBoHoi kHuru Ykpainu [RED DATA
BOOK..., 2009] i 36 BuuiB Hayiexarh J0 perioHadbHO pinkicHux. Omuna Bua (Cypripedium
calceolus L.) BxiroueHnii Takox 70 MibKHApOJHUX odimiiHux nepenikiB (Jomarku bepHcbkoi
KoHBeHI1ii, Pe3omomii 6 bepacbkoi konBeHii Ta dupexktusu ocenuiy Paau €C).

Sk mokaszanmu JOCHIKEHHS, TPETHHA PapUTETHUX BHUJAIB BIJ3HAYAETHCSA ILIUPOKOIO
[EHOTHYHOI0 aMILTITYJI010, JEII0 MEHINE IX MPHUHAIEKHI 10 POCIMHHOCTI y37ich. binbIicTh
pPapUTETHUX BHIB, JUIA SIKUX NMPUTaMaHHA BY3bKa I[CHOTHYHA aMILIITYAa, MPUYPOUYEHI JI0
OykoBux siciB (Puc. 3).
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Puc. 2. Po3moain jgicoBux yrpynoBanp Mi:k ocHoBHUMH (opmanisimu 'HIIII. ®opmanii: 1 — Querceta
roboris; 2 — Fageta sylvaticae; 3 — Carpineta betuli; 4 — Querceta borealis; 5 — Betuleta penduli; 6 — Alneta
glutinosae; 7 — Fraxineta excelsioris; 8 — Tilieta cordatae; 9 — inuri popmanii.

Fig. 2. Distribution of forest communities between the principal formations of Halych NNP. Formations: 1
— Querceta roboris; 2 — Fageta sylvaticae; 3 — Carpineta betuli; 4 — Querceta borealis; 5 — Betuleta penduli; 6
— Alneta glutinosae; 7 — Fraxineta excelsioris; 8 — Tilieta cordatae; 9 — other formations.
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Puc. 3. lleHoTHYHA NPUYPOYEHICTh PapUTeTHMX BHAIB cyAnHHMX pocauH y T'HIIII. 1 — pi3ni dopmanii
JgicoBoi pocsimuHocTi; 2 — y3aices; 3 — Fageta sylvaticae; 4 — Abieta albae; 5 — Querceta roboris; 6 —
Carpineta betuli; 7 — Alneta glutinosae; 8 — Saliceta albae.

Fig. 3. Rare species of vascular plants association with forest formations of Halych NNP. 1 — different
formations of forest vegetation; 2 — forest margins; 3 — Fageta sylvaticae; 4 — Abieta albae; 5 — Querceta
roboris; 6 — Carpineta betuli; 7 — Alneta glutinosae; 8 — Saliceta albae.

Papurerni Bunu micoBux exocucreM [HIIII cyTTeBo Bipi3HAIOTHCA 3a 4YacCTOTONO
TparisiHHA. Cepell HMX I1CTOTHO NEpPeBaXaloTh PIAKICHI BHUIM, 30kpema 61 % BuaiB Ha
ChOroJiHI Bilomi 3 1-5 jokamiTeTiB; 0cobiuBO piako (1-2 jokamiTeTw) TparisioThes 25
BUIiB. Bunis, Bimomux 3 6-10 nokamiteTiB, — aemo Oinbmie uBepTi. YacTka BUIIB, IO
TpariAoThesl nmopiBHAHO YacTto (11-20 Bimomux sokanmiTeTiB 1 moHan 20 JIOKaJiTETiB),
He3nauHa (Puc. 4). HaiiOinmemr mommpeni Buam — Lilium martagon L., a takox meski
npeacraBauku poauau Orchidaceae.

296



Papumemna xomnonenma gnopu nicoeux exocucmem I anuybkoeo HayionarbHo2o npupoonozo napky (leano-
Dpanxiscora 0baacmo)

40
% 39,1

35 11
3017] 26,6

25171 21,9
20 {]
15 41
10 4

6,2 6,2
11
. | | il i |
4 5

1 2 3

Yacrora TpannaHHA

Puc. 4. Yacrora TPAIVISIHHA PAaPpUTETHUX BI/IlliB CYIUHHUX POCJIHUH Yy JICOBHX eKOCHCTEeMaX FaJII/IlI])KOFO
HIIII. Kiacu yacroru Tpanisinas (3a B.1. Yonukom, 1978 ta B.B. HoBocagom i JL.I. Kpunbkoro, 2010): 1
— ay:e pigko (1-2 Bigomi Jiokagirerun); 2 — 3piaka (3—5 noxkaJiireriB); 3 — cnopagu4no (6—10 noxaJireris);
4 — 3pnyaiino (11-20 gokaJireriB); 5 — yacto (monax 20 gokasireris).

Fig. 4. Hit frequency of rare species of vascular plants in forest ecosystems of Halych NNP.. Classes of
occurrence (followed by V.I. Chopyk, 1978 and V.V. Novosad & L.I. Krytska, 2010): 1 — very seldom (1-2
localities known); 2 — seldom (3-5 localities); 3 — sporadically (6-10 localities); 4 — commonly (11-20
localities); 5 — frequently (more than 20 localities).

JlJis BWKWBaHHS BUIIB BKpail BaXJIMBE 3HAYCHHS MAa€ YHCEIBHICTh 1X JIOKAJBLHUX
nonyssiii. 3a reopiero M. [Haddepa [SHAFFER, 1981], momyssitisi, YUCETbHICTH SIKOT MEHIIIA
3a MIHIMQJBHO JKUTTE3JAaTHY, BUMpe 3 iMOBipHicTIO 99 %. IHmi aBTOpHM TeX BH3HABAIH
YHCENbHICTh OCOOMH y TMOMYJSLisX HAWBaKIUBIIIUM MOKAa3HUKOM iX JKUTTE3/IATHOCTI
[LANDE, 1993; 1998; Booy et al., 2000; KELLER, WALLER, 2002; REED, FRANKHAM, 2003;
VERGEER et al., 2003; LEIMU et al., 2006].

VY gmicax T'HIIIT ansg GuiabIIOCTI papUTETHUX BU[IB NpUTaMaHHA HM3bKa 3arajibHa
YHCENbHICTh, 30KpeMa 81,2 % BUIIB 3HalIeH] Y KIIBKOCTI Bil KITbKOX OCOOMH JI0 KiJTBKOX X
coTeHb. HalOunbIIy 3aHEMOKOEHICTh BUKIMKAIOTH BUAM, 3arajibHa YHCEIBHICTD SIKUX
CTaHOBHUTH 10 Kijbka ocobun (15,6 %) (puc. 5). Jlo nux Hanexars Circaea alpina L., Atropa
bella-donna L., Campanula latifolia L., Phyteuma spicatum L. Epipactis atrorubens (Hoffm.
ex Bernh.) Besser toro. Ha#6inbImi 9acTKH MPUIAIAI0Th Ha BUIM i3 3aTalbHOI0 YHCEbHICTIO
Mo JEKUIbKa JECATKIB, @ TAKOX IO JEKUIbKa COTeHb BUSIBICHUX OCOOMH (CymapHO 65,6 %).
UucenpHIIMX BHAIB BUSBJICHO Mayio. JIeB’ATh BUAIB BIJIOMI YHCEIBHICTIO IO ACKIIbKA TUCIY
ocobuH, a Tpu Buam (Allium ursinum L., Galanthus nivalis L. i Leucojum vernum L.) — monan
M1JIBIOH OCOOHH.

BianosigHo mo nmemo moaudikoBaHOi HaMU KA cTaHy momyssiid B.M. Ocrarka
[OsTAaPKO, 2005], moOymoBaHOi 3a iX YHCENBHICTIO, OiNbINE MOJOBHHU MOMYJISIIIN
paputeTHuX BUAIB pociinH JicoBux exkocuctem ['HIIII nepeOyBaroTh y KpUTUYHO MOTaHOMY
CTaHi, Maibke TpeTmHa — Yy mnoraHomy. | mwmme cran 4,8 % mnomymsmiii MokHa
oxapakTepusyBatu sk 1oopuii (Puc. 6).

I'. Augpen [ANDREN, 1994] 3a3nauae, 0 PIiIKICHICTh BHJIB, TONPU MPUPOIHI
YUHHHUKH, 30KpeMa BY3bKHiIl reorpadiyHuil apeasn, CTEHOTONHICTh, HalyacTile o0yMoBIIeHa
dbparmenTariicro 610TOMB — X 3HUIICHHSIM, 3MEHIICHHSM IUJIONI ¥ 30UTbIIEHHSM BiJCTaH1
MiX (hparMeHTaM, a Takoxk 1X TpaHchopmariero. 3a nanumu A. bepra 31 ciBaBTopamu [BERG
et al., 1994] HasBHICTP pApUTETHUX BHIIB 3AJICKHUTh BiJ CHEIU(IUHUX EIIEMCHTIB B
OCEIININAX, XapaKTepHUX Ui AaBHIX JiciB. CyawHHI POCITWHHU, 30KpeMa, 3aJeKaTh BiJ
€KOJIOTIYHUX (PaKTOPIB 1 CIIBBITHOLICHHS MIXK IIUTBHICTIO il BikOM Jicy. IcHyBaHHS 6araTtbox
PIAKICHUX BUJIIB POCIHH B €BPONEHCHKUX KpaiHaX, YUCEIbHICTh SKUX CKOPOUYETHCS a00 sKi
BTpaueHi Ha BEIMKUX TUIOIIAX, 3aJIC)KHUTh BiJl HASBHOCTI MEPTBOi JEPEBUHU Ta CTapUX JECPEB,
MOXKEIK, IIPUPOIHOTO BUMacanHs Tomio [BERG et al., 1994].
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Puc. 5. OpieHTOBHA 3arajibHa 4HCeJbHICTb OCOOMH PapUTETHUX BHIIB CYIMHHHMX POCJIHH Y JIICOBHX eKOCHCTeMAax
Iamnubkoro HIII. Kiacu uncenbHocti: A — ogununi; B — necatku; C — cothi; D — tucsiui; E — necarku tTucsau; F —
coTHi THCcAY; G — MiTbHOHM.

Fig. 5. Approximate total number of individuals of rare vascular plant species in forest ecosystems of Halych NNP.
Numerosity classes: A — ones; B — tens; C — hundreds; D — thousands; E — tens of thousands; F — hundreds of
thousands; G — millions.
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Puc. 6. Ctan momyJisiniii papuTeTHUX BUAIB pociauH y JdicoBux exocucremax I'aaunbkoro HIIII 3a mkamnow B.M.
Ocrtanka (2005): 1 — kpurnuyHo noranuii (10 100 oco6un); 2 — moranmii (101 ocodmna — 1 THc. ocoduH); 3 —
3agoBiabHMii (1 THC. — 100 THC. 0CcO0MH); 4 — n0OpMii (monax 100 Tuc. ocoduH).

Fig. 6. State of rare plant species populations in forest ecosystems of Halych NNP in accordance to V.M. Ostapko
scale (2005): 1 — critically bad (less than a hundred plants); 2 — bad (101 — 1000 of plants); 3 — satisfactory (a thousand
— hundred thousands); 4 — good (over hundred thousands).

BaxxnuBe 3Haue€HHS MalOTh TAaKOX CBITJIOBUN DPEXKUM, HASBHICTH JIOKATITETIB 13 CyXUM 1
BOJIOTUM IPYHTOM, a TAKOX JIOCTYITHOTO a30Ty Ta IHIIMX €JIEeMEHTIB >KUBJICHHS, BiJIIOBITHA
KHCJIOTHICTB IPYyHTY Tomo [PETERKEN, 1974].

Hamri mocmipkeHHsT TeX TMOKa3aid, [0 BUJIOBE 0araTCTBO PapUTETHOI CKIIaIOBOT
(b1opu TICOBUX €KOCUCTEM 3aJISKUTH BiJl piBHSA 1X (hparMeHTarlii Ta 13051511, a TAKOX BiJ BIKY
Haca/HKeHb 1 HaOIMKEHOCTI 10 TPUPOTHOTO CTaHy.

Y bBmogaunpbkoMy i KpuimockkoMmy JICHUITBAxX, $KI MPEACTaBICHI BEIMKHUMH
JICOBUMHM MacuBaMH 13 ¢parMeHTamMH CTapoBiKOBHUX JiciB, momupeHi 60 BumiB (95,2 %)
paputeTHUX BuUAiB pociauH. Hatomicts, y [ammupbkomy i BypmTMHCBKOMY JIiCHUIITBAX,
MIPE/ICTaBICHUX HEBEJIMKUMH 3a IUJIOLIEI0 AUISHKAMH JIICOBOI POCIMHHOCTI, SIKI OTOYEHI
CUIBCHKOTOCIIOIAPCHKUMH  YTIJISIMM Ta 4YacTO MalOTh BHPA3HI O3HAKW AHTPOIOT€HHOTO
BTPY4YaHHS, papuTeTHUX BUIB — yaBiul MeHie (30 BumiB ado 47,6 %). Ha Garatbox Takumx
JUISHKAaX HE BUSBJIEHO XOJHOTO PAapUTETHOIO BUAY CYAMHHHUX pociuH. Kpim Toro, s
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OUTBIIOCTI PAPUTETHUX BHJIIB Ha HEBEJIMKHX 3a IUIOMIEI0 (hparMeHTaxX JICOBOI POCIMHHOCTI
npUTaMaHHa MOPIBHIHO Majla YHCEIbHICTh OCOOUH.

M. Tepmi 3i cmiBaBropamu [HERMY et al., 1999] Buminwim rpymny pelmiKTOBHX
€BPONEHUCHKUX JICOBUX BHJIIB, NPUYMHOIO PIAKICHOCTI SKHUX CTaja cia0Ka 31aTHICTb
KOJIOHI3yBaTH HOBI OCENHINA, 30KpeMa MW MOJIOAI JIICH, Yepe3 HHU3bKY IHTCHCHBHICTH
NPOJYKYyBaHHs Jiacnop a0bo ckiajgHy Oiosyoriro po3mHokeHHs. Lle, 30kpema, — Equisetum
hyemale L., Vaccinium myrtillus L., Circaea alpina L., Cornus mas L., Campanula latifolia
L., Phyteuma spicatum L., Gagea spathacea (Hayne) Salisb., Lilium martagon, Allium
ursinum, Dactylorhiza fuchsii (Druce) Soé, Epipactis purpurata Smith, Listera ovata (L.) R.
Br., Neottia nidus-avis (L.) Rich., Plathanthera chlorantha (Cust.) Rchb., Festuca
heterophylla Lam. Toro.

BcranoBieno, mo ans papuTeTHOI CcKianoBoi ¢uopu jdicoBux exocucrem ['HIIII
XapakTepHI Taki K TEHICHIII, K 1 IS papuTECTHHUX BHIIB periony [DMYTRASH-VATSEBA,
2018]. bimzbko 95 % paputetnux Buii JicoBux ekocuctem ['HIIIT notpedyroTh 0XopoHu i
MOCTIMHOTO MOHITOPUHTY YHUCENbHOCTI MOMyMsid, a 51 BUA pOCIuH, fKi BiI3HAYAIOTHCA
HU3BKOIO YHCENBHICTIO Ta TIOraHUM CTaHOM TIIONYJIALIA, BUMAraiTh pPO3POOKH Ta
BIIPOBA/DKEHHSI JIIEBOTO KOMILJICKCY 3aXOJiB IIOJ0 BIJHOBJICHHS iX YHCEIBbHOCTI. J[s 1boro,
HacaMmIiepes], HeoOXiTHO BiTHOBUTH KOPiHHI JIEpEBOCTAHU, XapakTepHi misi Omiyuist, J0BeCTH
iX BIKOBY CTPYKTYpY 1O OINTHUMAlbHOI, 30UIBIIUTH IJIOLLy MaluX (parMeHTiB JiCOBOi
POCIMHHOCTI IUIAXOM iX 00’€JJHaHHS, a TAKOXK 33 PaXyHOK aHTPOIIOI€HHO TpaHC(HOpMOBaHHUX
OioromiB. Y mapKy 3[1HCHIOETHCS YAaCTKOBE BIPOBAKEHHSI ITUX 3aXO/IiB, MIPOTE 1X peanizallis
Ta MOMITHHAN eeKT Bix Hel moTpeOyr0Th TPUBAIOTO Yacy.

Hwxkue HaBeneHO Mepesik papuTeTHUX BHIIIB CYIWHHHX POCIIMH JIICOBUX €KOCUCTEM
['HIIII, y sikoMy BKa3aHi TUITOBI MiCIsl OCEJIEHHS BHJIIB 1 XapakTep iX MOMIMPEHHS, a B TyKKaxX
— KJIaC 4acTOTH TparuisHHs 3a mkaiaor B.I. Yomuka [CHOPYK, 1978], moaudikoBanoi B.B.
Hogocaznowm i JI.I. Kpunpkoro [NOVOSAD, KRYTS’KA, 2010] i kiac 4ucelbHOCTI Y po3psiaax
YHCell.

KoncnekT papuTeTHUX BUAIB CyAMHHUX POCJIMH JiCOBHX eKocucTeM ["aMiibKoro
HAI[IOHAJILHOTO MPUPOJIHOTO NAPKY
LycopoDIuM annotinum L. — 6ykoBo-sutriieBHid Jtic, xyxe piako (1; C).
L. clavatum L. — y aucTsHuX 1 MillTaHuX Jticax, 3piaka (2; C).
HuUPERZIA selago (L.) Bernh. ex Schrank & C.Mart. — y 6ykoBux i rpaboBo-1y00BuUX Jicax,
3piaka (3; C).
EQuISETUM hyemale L. — y sipax, Ha Oeperax JicoBux BojaoiMm, 3piaka (3; D).
MATTEUCCIA struthiopteris (L.) Tod. — y BepOHsikax, BUTbXOBHX i 1y0O0BO-OyKOBO-rpaboOBHX
micax, 3piaka (3; D).
DRYOPTERIS cristata (L.) A.Gray — y BibxoBoMmy Jiici, ayxe piako (1; A).
D. dilatata (Hoffm.) A.Gray — y sipax, OykoBuX Jiicax, 3piaka (2; A).
D. expansa (C. Presl) Fraser-Jenkis & Jermy — y OykoBo-suiiieBoMy, OyKOBOMY Jicax, Tyxke
piaxo (3; B).
GYMNOCARPIUM robertianum (Hoffm.) Newm. — y GykoBoMy, siHIIeBO-OyKOBOMY JIicax,
3piaka (1; C).
PoLysTiICHUM aculeatum (L.) Roth — y spax, OykoBux Jicax, 3pinka; dYacTime Ha
npaBobepexxi nictpa (3; B).
P. braunii (Spenner) Fée — y sipax, OykoBux Jticax, 3pinka (3; B).
PHYLLITIS scolopendrium (L.) Newman — y OykoBux Jjicax, Ha BHXOJaX TilICOAHTiIPHUTIB,
yacTime Ha nmpaBoOepexoki Jnictpa (3; D).
AcCONITUM moldavicum Hacg. ex Rchb. — y 6ykoBomy uici, ayxe piako (1; B).
CIMICIFUGA europaea Schipcz. — Ha yzmiccesx, myxe piako (1; A).
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HELLEBORUS purpurascens Waldst. & Kit. — y ay6oBo-0ykoBo-rpaboBomMy, OYKOBOMY
Jicax, Ha y3Jiccsx, 3piaka (2; D).

QUERCUS petraea Liebl. — y ckimazi nepeBocranis, 3pigka (3; C).

LUNARIA rediviva L. — y 1y0oBo-0ykoBo-rpaboBux, OYKOBHUX Jicax, sipax, 3piaka (2; C).
SISYMBRIUM strictissimum L. — Ha y3micesx, ayxe piako (2; B).

CALLUNA vulgaris (L.) Hull — na y3micesx, 3piaka (1; B).

VACCINIUM myrtillus L. — y OykoBux Ta OyKOBO-SUIMIIEBHX JIicaX IPaBOOEPEIKHOI YaCTHHH
napky, 3piaka (2; C).

ORTHILIA secunda (L.) House — y nmy6oBo-0yKoBO-rpabOBOMY Ta SUIMIIEBOMY Jicax, AyKe
piako (1; B).

PYROLA minor L. — y micax, 3piaka (3; C).

P. rotundifolia L. — y rpaboBo-x1y0oBo-0ykoBOMY Jici, ayxe pinko (1; B).

CIRCAEA alpina L. — y 6ykoBo-sutuiieBoMy Jici, ayxe piako (1; A).

STAPHYLEA pinnata L. — y rpaboBo-0ykoBo-ay00oBOMY Jici, 1yxe pigko (1; B).
CORNUS mas L.— y nyboBux nicax, 3piaka (2; B).

ASTRANTIA major L. — Ha y3miccsix, 3piaka (2; B).

LASERPITIUM prutenicum L. — Ha y3miccsx, ayxe piako (1; B).

GENTIANA asclepiadea L. — na y3miccsx, 3piaka (1; B).

ATROPA bella-donna L.— y 6ykoBux micax, ayxke piako (1; A).

ScopoLIA carniolica Jacq. — y 6ykoBux Jticax, 3piaka (2; D).

VERONICA urticifolia Jacq. — y micax, 3pizaka (2; B).

MELITTIS sarmatica Klokov — na y3micesx, copaauyso (3; C).

CAMPANULA latifolia L. — y rpa6osiit 1i6poBi, ayxe piako (1; A).

PHYTEUMA spicatum L. — y suuieBo-0OykoBomy Jrici, aysxke pinko (1; A).

DORONICUM austriacum Jacg. — y Jicax, copaau4so (2; B).

ECHINOPS exaltatus Schrad. — na y3miccsx, 3piaka (2; D).

GAGEA minima (L.) Ker Gawl. — na y3miccsx, 3piaka (1; B).

G. spathacea (Hayne) Salisb. — y nuctsnux micax, 3piaka (1; B).

LiLium martagon L. — y micax, Ha y3miccsx, yacto (5; D).

ALLIUM ursinum L. — y micax, mepeBakHO Ha mpaBoOepesxoki J{HicTpa, 3Buuaiito (3; G).
GALANTHUS nivalis L. — y micax, Ha y3micesx, gacto (3; G).

LEUCOJUM vernum L. — y micax, sipax, 3Bu4aiito (3; G).

GLADIOLUS imbricatus L. — Ha y3micesx, 3piaka (2; B).

CEPHALANTHERA damasonium (Mill.) Druce — y nuctsHux nicax, Ha y3miccsx, 3pinka (2;
B).

C. longifolia (L.) Fritsch — y nmuctsnux nicax, Ha y3miccsx, 3piaka (4; C).

C. rubra (L.) Rich. — y 6ykoBux micax, ayxe pinko (1; B).

CYPRIPEDIUM calceolus L.— Ha y3mniccsix, 3piaka (1; B).

DACTYLORHIZA fuchsii (Druce) S06 — y micax, y3micesx, cnopaaudno (3; C).

D. maculata (L.) S06 — Ha y3miccsix, y jiicax, cnopaaudso (4; D).

EPIPACTIS atrorubens (Hoffm. ex Bernh.) Besser — y micax, ayxe pinko (1; A).

E. helleborine (L.) Crantz — y micax, Ha y3miccsix, cniopagauuso (4; C).

E. purpurata Smith — y micax, Ha y3miccsx, ciopaauuso (5; C).

GYMNADENIA conopsea (L.) R.Br. — na y3iniccsix, cnopaauuso (3; B).

LISTERA ovata (L.) R.Br. — y micax, Ha y3miccsx, 3sudaiito (5; C).

NEOTTIA nidus-avis (L.) Rich. — y nmuctsnux micax, gacro (5; D).

PLATANTHERA bifolia (L.) Rich. — y micax, Ha y3miccsx, 3sudaiino (4; C).

P. chlorantha (Cust.) Rchb. — B micax, mayxe pigko (1; A).

AVENELLA flexuosa (L.) Drejer — na y3micci Ta B Jici, xyxe pigko (1; B).

FESTUCA heterophylla Lam. — Ha y3miccsix, 06a0i4 micoBux mopir, ciopaguuso (3; C).
F. tenuifolia Sibth. — na y3micci, nyxe piako (1; B).
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ARUM besserianum Schott — y micax, mepeBaxxHo Ha JiBoOGepexoki J{uictpa, ciopaauyso (3;
O).
CALLA palustris L. — na BinexoBux 6ojotax, mysxke piako (1; C).

BucHoBkH

lanuupkuii  HaLIOHATBHUNA TNPUPOAHUN TapK BiA3HAYAETHCA HEOTHOPIIHICTIO
reomopdonoriyaux, eaapiyHuX, TIAPOJIOTIYHMX YMOB, IIIO0 OOYMOBIIOE PI3HOMAHITHICTh
JICOBHX €KOCHCTEM, 3HaYHA YACTHHA SKUX HAICKUTH JI0 TTOX1THHX.

JlicoBi exocuctemMu mapky — ¢iaopuctuuHo Oarati. PapureTrHa xommoHeHTa (iopu
CTaHOBUTH 63 BUAM CynTuHHHUX pociuH abo 20,8 %. J{ist OLIbImIocTi 3 HUX IpUTaMaHHA HU3bKa
yacToTa TparuigHHA, 30Kpema, 39 % BuaiB Biomi 3 1-2 nokaniteriB. bipuriicts papuTeTHUX
BU/IIB BiJI3HAYAIOTHCS MAJIOIO 3arajbHOK YHCETBHICTIO, sika y 15,9 % BUIIB He mepeBUIIye
KiIbka 0ocoOuH, a y 36,5 % — kinbka ix necsatkiB. Lle xapakrtepusye cTaH NOMyJsIii
OUTBIIIOCT] papUTETHUX BHIIB pociuH jicoBux ekocucreM ['HIIII sk KpUTHYHO TOTaHW 4n
MOTaHUM.

[IpyurHa HU3BKHUX PIBHIB YaCTOTH TPAIUISHHS W YMCEIBHOCTI 0ararboX papUTETHHX
BUJIIB CYIMHHUX DPOCIHH Mojsirae y (parmenrtanii Ta i30Jswii JiCOBUX MacuBiB, iX Mamiit
TUTOIII T2 MOJIOJIOMY BIIIi.

[lepeBakHa OUMBIIICTH PAPUTETHUX BHAIB CYJUHHUX POCIMH THOTPEOYIOTh
MOHITOPUHTY YHCEIBHOCTI MOIMYIALiN, aKTUBHUX MUISXIB OXOPOHM, a TAaKOX HarajibHOi
PO3pOOKH Ta BIIPOBAKEHHSI MEHEDKMEHT-TUIAHIB 100 iX 30€pe)KEHHsI 1 BiTHOBJICHHSI.
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HamionanbHa iH(pacTpykTypa 30€epiranus
(piTOCOLIOIOTIYHUX JAHUX YKPAIHU. TEOPETHUYHI ACIIEKTH

CBITJIAHA MUKOJIAIBHA €MEJIBSIHOBA
JIEHNC CEPTIIOBUY BUHOKYPOB

IEMELIANOVA S.M., VYNOKUROV D.S. (2020). National infrastructure of
phytosociological data storage of Ukraine: theoretical aspects. Chornomors’k. bot. z.,
16 (4): 303-311. doi: 10.32999/ksu1990-553X/2020-16-4-3

The article describes the role and prospects of using modern phytosociological databases
for complex geobotanical researches. Based on the analysis of foreign and national
experience in creating such information resources, the need for their development and
standardization by forming a national infrastructure for the input, accumulation, and storage
of phytosociological data of Ukraine is substantiated. Such infrastructure provides the
development and implementation of unified technical protocols and normative-methodical
rules of digitalization, compilation, management, and the use of phytosociological data for
complex meta-analyses. Within the one software technical protocols should combine a
single taxonomic list to enter data about the species composition of phytocoenoses, as well
as a unified form of header data to add other information on plant communities. Based on
the analysis of the existing floristic lists used by Ukrainian phytosociologists, the need to
create a new most complete species list with current taxonomic data, which will be
periodically updated, is provided. Such a list should unite all taxa of vascular plants and
cryptogams known from the territory of Ukraine, be as complete and correct as possible. A
standard metadata structure has been developed to enter information on the vertical and
horizontal structure of phytocoenoses, ecological and physical-geographical conditions,
sozological value, as well as habitat and syntaxonomic affiliation of each geobotanical
relevé. A communication system is proposed to obtain phytosociological information
necessary for specific research, as well as possible forms of control over the move and use
of information protected by copyright. Forms of access to data, mechanisms for obtaining
them, and a list of rules for regulating compliance with copyright and scientific ethics in the
use of data in the analysis process have been developed.

Keywords: data bases, phytosociology, vegetation, Ukraine

EMEIBIHOBA C.M., BuHOKYPOB [I.C. (2020). HamionaanHa indpacrpykrypa

30epiranHs ¢itoconiooriYHuX JaHNX YKpaiHM: TeopeTHYHi acnekTu. YopHomopcok.
6om. oc., 16 (4): 303-311. doi: 10.32999/ksu1990-553X/2020-16-4-3

Y crarti oxapakTepu3OoBaHi pOJb Ta IEPCIHEKTHBM BHUKOPHCTaHHS  Cy4aCHHX
¢itocomionorivHuX 0a3 AaHUX U KOMIUIEKCHHX T'e000TaHIYHUX JOCTiIKeHb. Ha OCHOBI
aHali3y 3apyODKHOTO Ta BITYM3HSIHOTO JOCBIJY CTBOPEHHS TaKoro pojy iH(pOpMariiHUX
pecypciB  OOIpyHTOBAaHO HEOOXIiAHICTE iX pO30YyAOBH Ta CTaHAAPTH3AIl MUITXOM
(opMyBaHHS HAIlOHAIBHOI 1HPPACTPYKTYpH JUI BBEICHHS, HAKOMUYEHHS Ta 30epiraHHS
¢iTocomiosoriuHnx naHnx Ykpainu. Taka iHppacTpyKkTypa repeadadae po3poOJIieHHS Ta
BIIPOBAPKCHHS YHI(IKOBAaHUX TEXHIYHUX IPOTOKOJIIB Ta HOPMATHBHO-METOJMYHHX MTPABUII
JUTiTani3amnii, KOMIIUIAII], MCHEIP)KMEHTY Ta BUKOPUCTAHHS (DITOCOIIOIOTIYHAX JaHUX IS
KOMIUIEKCHUX MeTaaHali3iB. TeXHi4UHI MPOTOKOIM B paMKax OZHi€l MporpaMHOi 000JIOHKH
MaloTh 00’€JHATH €JUHUI (QIOPUCTHYHUI CIHCOK Ul BBEICHHS JaHHX IIOJ0 BUIOBOTO
cKimany (QiTOIeHO3iB, a TakoX YyHi(pikoBaHy (OpPMY 3aroIOBHHX MAHWUX IS JOJABAHHS
igmoi iHdopMalii MmoAO0 pPOCIMHHMX YrpymnoBaHb. ba3ylodunch Ha aHami3i HasBHUX
(IOPUCTHYHUX CHHCKIB, IO BHKOPHUCTOBYIOTBCA YKPAaiHCBKUMH  (PITOCOIIOJIOTaMH

O
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Emenvanosa C.M., Bunoxypos J[.C.

OOIPYHTOBaHO HEOOXIJHICTh CTBOPEHHS HOBOTO HAHOLIBII MOBHOTO (JIOPUCTHYHOTO
3BEJICHHSI 13 aKTyaJIbHUMH TAKCOHOMIYHMUMH JaHHMH, 10 NEPIOJUYHO OHOBIIOBATHMYTHCS.
Takuii cimcok Mae 0o0’egHaTH yci Bimomi 3 Tepuropii YKpaiHM TaKCOHH CYIMHHHX Ta
KPUNTOTAMHUX POCIHMH, OYTH MAaKCHMAalbHO IIOBHUM Ta KOpeKTHUM. Po3pobieHa
CTaHIApTHAa CTPYKTypa METaJaHWX s BBEACHHS iHpOpMamii ImOJ0 BEPTHKAIBHOI i
TOPM3OHTANBHOI OYHOBM YIpyNOBaHb, EKOJOTIYHHX Ta (i3UKO-TeorpadivHUX YMOB,
CO30JIOTIYHOI I[IHHOCTI, @ TAKOX O10TOIMYHOI Ta CHHTAKCOHOMIYHOI HAJIEKHOCTI KOYKHOTO
reo0OTaHIYHOTO OMHCYy. 3ampoNOHOBAHO CHCTEMY KOMYHIKAaIii A OTpHMaHHS
¢iToconionoriuHoi iHpopMarii HeoOXigHOT AN KOHKPETHHX MOCII/KEHb, a TaKOX
MOXJIMBI ()OPMH KOHTPOJIIO 3a IOTOKAaMHM Ta BHKOPUCTAHHSAM iH(opMalii 3axuieHoi
aBTOPCHKMM IpaBoM. Po3polbiieHo GpopMu focTyIy 10 NaHUX, MEXaHi3MH iX OTpUMAaHHS Ta
MeperiK MpaBuil 00 perjaMeHTanii JOTpUMaHHS HOPM aBTOPCHKOTO IpaBa Ta HayKOBOT
€THKH IIiJ] YaC BUKOPUCTAHHS JaHUX Y MPOLeCci aHaIi3iB.

Kmouosi cnosa: 6aszu oanux, gpimocoyionoeis, pociunnicms, Yxpaina

EMENbSIHOBA C.H., BuHOKYPOB JI.C. (2020). HaummonaibHasi wunHdpacTpykrypa

coxpaHeHusi (UTOCONMUOIOTHYECKAX JAHHBIX YKPAMHBI: TEOPETHYECKHE ACHEKTHI.
Yepromopck. 6om. xc., 16 (4): 303-311. doi: 10.32999/ksu1990-553X/2020-16-4-3

B cratbe oxapakTepu3oBaHBl pPOJIb U IEPCIEKTUBBl HCIOJIB30BAHUS COBPEMEHHBIX
(uTocounoIOrnuIecKux 0a3 JaHHBIX JUISi KOMIUIEKCHBIX T€000TaHMYECKUX HCCIIEIOBAHHM.
Ha ocHoBe aHamm3a 3apyOeKHOTO M OTEUECTBEHHOT'O OIBITA CO3JAHUSA TAaKOro poja
MH()OPMALMOHHBIX PECYpPCcOB 000CHOBaHA HEOOXOAMMOCTD HX Pa3BUTHUS M CTAHAAPTU3AINN
myteM (OPMHPOBAHUS HAIMOHAIBHOW HH(PACTPYKTYypHl ATl BBOJAA, HAKOIUICHHS U
XpaHEeHHs  (UTOCOLMOJIOTHYECKUX  JAHHBIX  YKpawHbl. Takas  HMHQPacTpyKTypa
IpexycMaTpuBacT pa3paboTKy W BHEAPEHNE YHH(DUITMPOBAHHBIX TEXHUYECKHUX NTPOTOKOIOB
U HOPMAaTHBHO-METOJMYECKUX IMPaBHJ JUTHTAIU3AlUM, KOMIWIALUH, MEHEKMEHTa WU
UCTIONb30BaHMUS (PUTOCOIMOJIOTHIECKUX JaHHBIX JUIi KOMIUIEKCHBIX MeETa-aHaJIH30B.
TexHUYecKUe MPOTOKOJbI B paMKax OJHOM MPOrpaMMHON 00OJOYKH JIOJDKHBI OOBEANHHUTH
€/IMHBIA (QIOPUCTHYECKHUIT CIIMCOK Ul BBOJIA IaHHBIX O BHJIOBOM COCTaBe (PMTOLEHO30B, a
TaKke YHUPHUUIUPOBaHHYIO (OPMY 3arjiaBHBIX JaHHBIX JJIsi J1OOABIECHUS JIpyrou
uHopMalMK O PaCTHTENBHBIX cooluiecTBax. OCHOBBIBAasSCh Ha aHAIM3€ HMEIOINXCS
(IIOPUCTUUECKUX CIHMCKOB, KOTOPBIE MHCIIOJIB3YIOTCS YKPAUHCKUMH (DHUTOCOLHNOIOTAMH,
000CHOBaHa HEOOXOAMMOCTb CO3[aHMs HOBOIO HamOoyiee IONHOTO CIHCKAa BHJOB C
aKTyaJbHBIMA TaKCOHOMHWYECKHMMHU MAaHHBIMH. Takoi CHHCOK JOJDKeH OOBEIUHUTH BCE
U3BECTHBIE C TEPPUTOPUU YKpaHHBI TAKCOHBI COCYAMCTBIX U KPUITOTAMHHUX PAaCTEHU,
ObITh MaKcHMallbHO TIOJHBIM W KOPPEeKTHBIM. PaspaboTaHa craHgapTHas CTPYKTypa
METaJaHHbIX Al BBOJA HMH(GOPMAIMM O BEPTHKAIGHOM W TOPWU3OHTAIBHOM CTPOCHHUH
cOOO0IIEeCTB, JKOJOTHYECKHX U (u3HMKO-reorpadMueckux YCIOBHH, CO30J0TMYECKON
[IEHHOCTH, a TakXe OMOTONMMYEeCKOM M CHMHTAaKCOHOMMYECKOH NMPHHAJICKHOCTH Ka)JOTo
reoboTaHnveckoro omucanus. IlpeanoxkeHa cucremMa KOMMYHHKALUHM JUIsS TOJTYyYeHHs
¢urocounonaornueckod MHPOpPMAIMKM HEOOXOAMMOM JUIsi KOHKPETHBIX HCCJEIOBaHMH, a
TaKKe BO3MOXHBIE (OPMBI KOHTPOJIS HAJ| MOTOKAMH W HCIOJIb30BaHUEM HH(GOPMAIHH
3aIUIICHHON aBTOPCKUM IpaBoM. Pa3paboTaHel pOpMBI HOCTyNa K JTaHHBIM, MEXaHHU3MBbI
UX TMOJYYeHHS U TepeueHb NMPaBH perjiaMeHTallMK JJIs COOJIIOACHHS HOPM aBTOPCKOTO
IpaBa ¥ HAYYHOM 3TUKU MPH UCHOIb30BAHUU JAHHBIX B IPOLIECCE aHANIN3A.

Knouesvie cnosa: 6aszvl 0annwvix, umocoyuonocus, pacmumenbHoCmy, YKpauna

Ha cyuacHomy eramni po3BUTKY 1H(GOpMaLIHHUX TEXHOJIOTIH BEJIMKI MAacUBU JTAHUX €
HEOJMIHHUM aTpUOyTOM KOMILJIEKCHOTO Mi3HAHHS OO’€KTIB Ta SIBUIL MPHUPOIH, 30Kpema i
pocimHHOCTI [ [EMELIANOVA, KUZEMKO, 2017]. OcobnuBHii iHTEpEC CKIaTaf0Th OMUCOBI JaH1
(biTOLEHO31B, AKI € OCHOBOIO PI3HOMAHITHOCTi, CTPYKTYpU Ta (YHKIIOHYBAaHHS €KOCHUCTEM.
[Hdpopmaris 1010 CMIBHOTO 3pOCTaHHS POCIUH Ha MEeBHIN TEPUTOPIi, X KUIbKICHE Ta SIKICHE
CMIBBIAHOIIEHHS, 10 3i0paHi Yy KOHKpPETHI re00OTaHIuHI OMUCH, € CIEHU(PIUHUMH TaHUMU
npo diropiznomanitts [CHYTRY et al., 2016]. Ha Biaminy Bia indopmarrii 111010 MOMHPEHHS
OKpeMHX BHUJIB, BOHH € OCHOBOIO JJISi KOMIIJIEKCHUX aHATITUYHUX PO3POOOK Ta MPOrHO3ZHUX
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orinok. Came TOMy, CTBOPEHHs Ta po30ymoBa 0a3 JaHUX POCIMHHOCTI, SIK OCOOJIMBOTO
JpKepena iHdopMariii, € OJJHIM 13 MPOBIJHUX HAMIPSAMKIB JIiSTIBHOCTI HAYKOBIIIB YCHOTO CBITY.

Ines HakomuueHHs Ta 30epekeHHs QiTocomionaoriynoi iH(opMmalii y cremiaJlbHuX
¢iToreHOTEeKaX, a 3TOJIOM 1 EJIEKTPOHHUX apXiBax HAJICKUTh €BPONEHCHKUM (DITOCOIIIOIOTaM.
Came y kpainax 3axigHoi €Bpomnu Brepiie 3 SBHJIMCh KOHIICMINI Ta 3all04aTKOBAHO PsJI
MPOEKTIB 31 CTBOPEHHS HAIIOHATBHUX (HITOCOIIONOTIYHUX 0a3 JaHWX, SKi Majad Ha METi
BUKOPDHCTAHHA BEJIUKUX MAacHUBIB HakomuueHoi 1HQoOpMalii crovyarky uis JIeTalbHUX
CUHTAKCOHOMIYHHX OTJISI/IIB POCIMHHOCTI OKPEeMHX KpaiH, a 3TOAOM MJis PI3HOTO POay
(hIOpUCTUYHUX, €KOJIOTIYHUX Ta OioreorpadiyHUX JOCIIHKCHD.

Ha mnouarky 1980-x pokiB HaifOunpmi 0a3W JaHUX 13 KOMIT IOTEPU30BAHOIO
reoboTaHIyHOIO 1H(pOpMalier, Oyau 3apeectpoBaHi y ®panii, Hinepnangax ta Himeuunni
[ScHAMINEE et al., 2009]. IToctymoBo 1e# nmpoliec 0XOMUB OUIBIIICTh €BPONCHCHKUX KpaiH J1e
OyJI0 CTBOPEHO YHMMaO 1H(GOPMALIMHUX PECYpCiB y BHIJIAII 3arajbHOHAI[IOHAIBHHX a0o0
perioHanpHUX 0a3 maHuxX. HuHI y €BponeichbKUX eNeKTPOHHUX apxXiBax 30epira€Tbcs MOHAT
2,1 mMiH. reo0OTaHIYHUX OMHMCIB 1 iX HakonuueHHs TpuBae [DENGLER et al., 2012a]. Hosi gawi
HE JIMIIIE JTOTIOBHIOIOTH iH()OPMAIIiIO 111010 POCIMHHOTO IMOKPHUBY Ti€i YM IHIIOT TEPUTOPIi, aie
i CTalOTh OCHOBOIO ISl HOBUX JIOCIII’KEHb.

HeaOusikoi  akTyanpHOCTI mporiec  (opMyBaHHA Ta  po30yIOBH  MOAIOHHX
iH(dopMaLiifHUX pecypciB, 0OCOOIUBO Ha 3arallbHOHAI[IOHAILHOMY PiBHI, Ha0yBae 1 B YKpaiHi.
30kpema, iX BIICYTHICTh HE JIa€ MOXKJIMBOCTI BUPIIIMTH MEPIIOUYEProBE 3aBIaHHS BITYUHSIHOI
diToueHonorii — 3A1MCHUTH 00’ €KTUBHY OLIHKY ICHYIOUOTO (DITOIEHOTUYHOTO PiI3HOMAHITTS
HAIIOi Iep>KaBH, a TAKOXK PO3B’sA3aTH OaraTo iHIMIMX HayKOBUX 3aaad4. [Ipore maHi, siki OyayTh
3aCTOCOBYBATHUCS, OCOOIMBO Y MPOIIECi MOPIBHAHHS a00 3aJlydeHHS J0 CHUIBHOTO aHami3y 13
pI3HMX JDKepel TOBHHHI BIANOBIIATH KPHUTEPIsIM CYMICHOCTI 1 OOOB’S3KOBO OyTH
yHipiKOBaHUMHU, TOOTO BBeJeHI B OAHOMY HH(poBOMY ¢opMaTi Ta Ha OCHOBI €IMHUX
TEeXHIYHUX MpoTokomiB. Came TOMy QopMyBaHHS IHOPACTPYKTYpPH MJIi HAKOIHYCHHS
reo60TaHiIuHOI iH(popMallii € mepIouYeproBUM 1 HEOOXITHUM KPOKOM Yy IMPOLECT CTBOPEHHS 1
pO30YyIOBH TaKMX MOTYXHHUX MYJIbTU(YHKLIOHAIBHUX PECypCiB sIK (HITOCOLIONOTiuHI 0a3u
JTAHUX POCIMHHOCTI.

PesynbTaTi 1ocaiiKeHb Ta ix 00roBopeHHs.

Indpactpykrypa mist 30epekeHHs] Ta HAKOMUYCHHS (DITOCOIIOIOTITYHUX JIaHUX SIBJISIE
c00010 IMIIJIEMEHTOBAHI JI0 OJIHIET IPOrPaMHOi OOOJIOHKM TEXHIYHI MPOTOKOJIM Ta CYKYIHICTh
HOPMATHBHO-METOJUYHUX TIpaBWJI JUIs  JUTITami3amii, KOMOUIAMII Ta MEHEIXMEHTY
iH(popMarlii 1 BKIIOYaE:

. €MHUN (IOPUCTUYHUH CITUCOK;

. yHi(1KOBaHY (OpMY BBEJIECHHS 3aroJIOBHUX JaHUX Fe€000TaHIYHUX OIHCIB;

. YITKY CHUCTEMY KOMYHIKaLIi /Uil OTpPUMaHHS AOCTYIY JI0 IaHUX;

J Mepesik MpaBuil IIOJI0 perjaMeHTalli JOTpUMaHHS HOPM aBTOPCHKOIO MpaBa

Ta HAYKOBO1 €THKH 11 YaC BUKOPUCTAHHS JIaHUX y MPOIIEC] aHali31B Ta HAYKOBUX PO3POOOK.
VY eBpomeiicbkuX KpaiHax Ui BBEJEHHs, 30epiraHHs, pelaryBaHHs Ta BiIOOpYy
reo0OTaHIYHUX JAHUX BHKOPUCTOBYETHCS CHEIialbHUM MpOrpaMHUN MakeT SKuid OyB
po3pobnenuit C. XeHHekeHcoM 1ie Ha modatky 1990-x pokiB [HENNEKENS, 1995]. Ili3Hirme,
Ha 3acizaHHi pobouoi rpymu 3 orisay pocauHHOCTI €Bpormu — European Vegetation Survey
(EVS), TURBOVEG Oyno mnpuiiHATO 3a MDKHapOAHUH CTaHOApT JUIS CTBOPEHHS
ditocorrionorivanx 6a3 Ta MPOBEICHHS omepaiii 3 ix ynpasminHs [HENNEKENS, SCHAMINEE,
2001]. 3aBasiku [OCTYIMHOCTI 1 MPOCTOTI Yy BBEACHHI BEIMKOi KIIBKOCTI HEOOXiTHOT
iH(dopmallii, 3pydHocTi iHTepdeicy, MATPUMIIL PI3HUX GOpMaTIiB KOMIT IOTEPU30BAHUX JAHUX
Ta MOXJIMBOCTI X E€KCHOPTY, a TaKoX 3B’S3Ky 3 IHIIMMU IMPOrpaMHMMHU MaKeTaMH, sKi
BUKOPHUCTOBYBAJIUCA I CTATUCTUYHOI 0OPOOKM BEIMKUX MacUBIB JaHHUX, Mporpama HaOysa
IIMPOKOI'0 3acTOCYBaHHA. 3 i1 JONOMOror0 Temep IMPOBOAUTHCS yCsi KOMIT IOTepU3allis
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reo0OTaHIYHUX OMHUCIB Ta (OPMyBaHHS TPUBATHHUX, PETIOHAJIBHUX, HAIIOHAJBHUX Ta
3arajibHOE€BPOMNEHCHKUX (PITOCOLIONOTIYHUX 0a3 TaHUX.

OCHOBOIO CTBOpEHHsI Oynb-aKkoi (ditocorionoriyHoi 0a3W JMaHUX € €IUHHAK
¢dnopuctuunuii  cnimcok (Species List) 3a momomororo SKOro BigOyBa€ThCs BBEIACHHS
reo0oTaHiyHuX omnuciB. Ilpomec oro ¢opMyBaHHs 3arajioM JIOCUTh CKJIQTHUN 1 MOTpedye
BpaxyBaHHS JIEKIJTBKOX BaXIMBUX aclleKTiB. B mepiry depry, MoBa e mpo TakCOHOMIUHY
KOHIICTIIIII0 Ta HOMEHKJIATYpy BHUIB, aJKe y (GJIOPUCTUYHOMY CIIUCKY MaloTh OyTH HaBEJCHI
JMIIEe BaligHI Ha3BU TakcoHiB. IIpore 30cepemkyrounch Ha MPAaBHIBLHOCTI HOMEHKIATYPH,
y3TOKCHOCTI, BiAIOBiIHO, OTPeOye i 00car Buay 3 HmpuiiHATO Ha3Bor [DENGLER et al.,
2012b]. OcobnuBo 1€ Ma€e 3HAUCHHS ISl TEOOOTaHIYHUX JAHUX PI3HUX XPOHOJIOTIYHUX 3Pi3iB
Ta iX crnutbHOro anamizy. OKpiM TOro, CIHMCOK BHAIB Jisi (HITOCOIIOJOTIYHHUX 0a3 JaHHX
MOBMHEH BIJAIMOBIIATH MPUHLMUIY KOMIUIEKCHOCTI Ta MOBHOTH. lle o3Hauae, mo B Mexax
OJIHOTO pPECypCcy MaroTh OYTH TOE€IHAHI YCi TPYyHH POCIHMH: CYIWHHI, MOXOIOAiIOHI,
TUIIAHUKE Ta BoaopocTi. Taka HEOOXiJHICTH 3yMOBJIIEHAa HE JHIIE MOTPEOOI0 BBEICHHS
MOBHUX T'€O00TaHIYHMX OINMKCIB, HANPHKIA] € NPEJICTaBHUKA MOXOBO-JIHIIAHHUKOBOTO
APYCy € TMOCTIHHOIO 1 HEBiJ €MHOIO CKJIQJOBOIO (iTOIEHO3Y. Y NESKHUX 3 HUX KPHUIITOTaMHI
BUJU € JIaTHOCTUYHUMH, TOMY iX MOBHHH TAaKCOHOMIYHMI Mepelik — HeoOXiJHa yMOBa
KOPEKTHOTO CHHTAKCOHOMIYHOTO BH3HAYEHHS TOTO YW IHIIOTO POCIMHHOTO YrpYHOBaHHS.
Kpim toro, cyuacHi ¢itocouionoriuni 06a3u AaHUX € BXJIMBHUM JKepenoM iHdopmarii mpo
Opio-, TXEHO- Ta aIbrOLEHO3H, CIOCOOOM ii BHOPSIKYBAaHHS Ta HAKOITUYCHHS.

[MpuHIMIT TIOBHOTH Ma€ OyTH BUTPUMAHHHA 1 B MEXaxX OKPEMHX TaKCOHOMIYHHX
KOMIUIEKCIB. 30KpeMa, 110 CKiany (IOPHUCTUYHOTO CIUCKY CYIUHHHX POCIHH HEOOXiTHO
BKJIIOUATH HE JMIIE a0OpUTEHHI, alle ¥ YyXOpiAHI BUIU, 30KpeMa Ti, IO HE JOCITIN
BHCOKOTO CTyNeHs Harypamizamii. Ciix TakoX BpaxyBaTdh yci TiOpuau 1 arperatu, siki €
HEBiJl’€MHOIO CKJIaJI0BOIO (hJI0pH Oy/Ib-SIKOTO PETiOHY.

[Iporniec cTBOpEeHHST €MUHOTO (IIOPUCTHYHOTO CHHCKY JUISl BBEICHHS Ta HAKOIMUYCHHS
yKpaiHChKOi (hiTocomionoriyHoi iHgopmarlii 3aranom 0yB 10cUTh ckiagHUM. Ha modaTkoBux
erarnax imruiemMenTanii nporpamuoi obomonkn TURBOVEG pmns Habopy reo0oTaHiuHMX
OINHUCIB BITYM3HSHUMM BUEHHUMM HalyacTillle BUKOPUCTOBYBAJMCS KiJIbKa TaKCOHOMIYHHMX
CIHCKIB. 30KpeMa, 1€ MEepesliKh BHJIIB, CTBOPEHI Ha OCHOBI BU3HAYHHKA CYJIWHHUX POCIUH
Vkpainu [OPREDELITEL..., 1987] (tak 3Banuii «New species list»), dhropuctudanoro 3seneHHs
C.K. YepenanoBa mis Pocii Ta Teputopiii cymikaux nepxaB («Russia») [CHEREPANOV,
1995], daopu €spormu («Europe») [Flora..., 1964-1980], a TakoX HOMEHKJIATYPHOTO
yekiucra (raopu Yipainu («Ukraine2010») [MOSYAKIN, FEDORONCHUK, 1999]. Ilpote
KOJEH 3 HHUX HE€ CTaB 3araJlbHOBXHMBAHUM, aJK€ MaB CBOi HEJOJIKH, LI0 3HAYHO
YCKJIQJIHIOBAJIO HMOTO BUKOPUCTaHHA Yy SKOCTI craHaapty. llompu Te 1o, CHUCKH, SKi
0asyrotecs Ha «Flora Europea» ta Homenkinarypaomy 3Benerni C.K. UepenanoBa € HalOLIbII
KOPEKTHO c(hOPMOBAHUMH, MICTATh CHHOHIMH 1 JOCUTb PO3JIOT1 CIIMCKU KPUNTOIaMHUX BUJIB,
YMMaJo TaKCOHIB i3 (pmopu YKpaiHu y HUX BiJICYTHI, IO TOTpeOye iX OKPEeMOTo BBEJCHHS Ta
MOpYLIye aBTEHTUYHICTH 1 YHI(IKOBAaHICTh Ha3BaHUX CIUCKIB. KpiM TOro, y TaKCOHOMIYHOMY
nepelniky Ha 6a3i «Flora Europaea» BuIu NpUHHATI y AyKe HNIMPOKOMY PO3YMiHHI 1 YUMAJIO 3
¢nopu Ykpainu, 30KpeMa €HIEMIUHUX, 3BEJCHI y CHMHOHIMHM. Hampukian, Tpu BUIU POAY
Puccinellia, sxi BiTYM3HSHI TaKCOHOMICTH pO3IIIAAAaOTh sk camoctiiiai — Puccinellia
bylikiana Klokov, P. syvaschica Bilyk, P. fominii Bilyk y criucky Ha ocnoBi ¢iopu €Bporu
NpUUMAIOTECS K CHHOHIMIYHI Ha3Bu ojaHoro TakcoHy Puccinellia festuciformis ssp.
convoluta (Hornem.) W.E. Hughes. Taka cutyariisi mpu3BOIUTh 10 TOTO, IO BUJAUICHI Ha
TepuTopii VYKpaiHM CHHTAKCOHOMIYHI OJWHHUIIl Ha OCHOBI Takoi (HITOCOIIOIOTTYHOI
iHpopMalii MaroTh qyXe MMPOKHUNA o0csr, Oioreorpadiyna crnenngika poCIUHHOTO MTOKPUBY
HaIlOi Jep>KaBU HIBEJIIOEThCS, a CHHTAKCOHOMIYHE pI3HOMAHITTS MICISIMU HITY4YHO
3aHUKYETHCS.
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Crucku BUAIB, M0 Oyay HAHOUIBII MPUHHITHUME ISl BBEACHHS OIUCIB POCIWHHOCTI
Vkpainu — «New species listy» ta «Ukraine2010» — Texx He Oynu NPUUAHATI Y SKOCTI
crangapTHuX. [lonpu Te, 10 BOHW HAWO1IBIN MOBHO KUIBKICHO 1 SIKICHO BiOOpakaiu CKiaj
dutopu YkpalHu 1i mepesikd TakoX Majiu unMmaiio HemouikiB. Tak, y «New species listy
HasBHI JIMIIE CYJIWHHI POCIMHU, HATOMICTh BBEJICHHS MOXIB, JIMIIIAWHHUKIB Ta BOJAOPOCTEH €
HEMOXXJIUBUM 1 TIOTpeOye MigKIIOueHHs JoaaTkoBuX pecypciB. Y mepeniky «Ukraine2010»
JesKi BHIM OyJM BiACYTHI, XO4a HasBHI y camomy BumaHHi [MOSYAKIN, FEDORONCHUK,
1999]. OOuxBa COMCKH MICTATh TAKOX BEJIHMKY KUIBKICTh opdorpadiyHux Ta TAKCOHOMIYHHX
MTOMUJIOK, SIK1 AyONIOIOThCS y diTocomiooriunux podoTtax. HenmpasuinbHO TpanchopmoBaHi i
TiakpuTHaHi cuMBoM (4, €, 0 TOIIO), sSKI BHACTIIOK HEMOXJIHMBOCTI IEPEKOyBaHHS
BitoOpakanucst 'y mporpamHomy 3abesnedenHi TURBOVEG nekopektHo. Takoro pony
NOMWJIKM HE JIMILE YCKJIAJHIOBAJIM BHUKOPHCTAHHS IMX CIHCKIB JJs BBEACHHS JAaHUX, ane U
3HAYHO OOMEXYyBaM (YHKIIOHAJIBbHI MOXIJIMBOCTI TEPENiKiB, OCKUIBKA HE J03BOJISUIH
KOPEKTHO BHKOPHCTOBYBATH iX T 4Yac MPOBEIEHHS OPAMHAIMHMX Ta (ITOIHAMKAIHHUX
aHaJIi31B, 30KpeMa Ha eTarli MiIKJIF0UYeHHS eKOJIOTTYHUX IIKa.

VY miacymKy Uit motpe® BBeAeHHS (iTOCOIIONOTIYHUX JAaHWX BITYM3HSIHI HAYKOBII
BUKOPHCTOBYBAJIM HEMOBHI YU HEKOPEKTHI CIHUCKH BUIIB ab0 X CBOi aBTOpchki Bepcii. Lle
pOOMIIO HEMOXJIMBHM TIO€HAaHHS 0a3 JaHuUX Te00O0TaHIYHMX OMNUCIB, HaOpaHHX i3
3aCTOCYBAaHHSAM PI3HHUX MEpPEeNiKiB BUIIB Ta MPOBEACHHS X MOAAIBIIOIO aHami3y, a TaKoxX
3HAYHO YCKJIQHIOBAJIO pOOOTY 3 €KCIIOPTOBAHUMH 13 TaKuX 0a3 naHuX (QaiijaMu, HanpuKIaa
i yac 00’ €THAHHS OIMKCIB 3 PI3HUX JKEPET A7l HOTped CHUIBHOIO aHaTi3Yy.

TakuMm dYMHOM, O4YEBHIHO, HIO0 € HarajJpbHa MoTpeda y €IWHOMY, Cy4acHOMY,
KOPEKTHOMY, y3araJlbHEHOMY Ta JIETKOJOCTYITHOMY CIHUCKY YCiX TakcOHIB (puopu YkpaiHu
it popmyBaHHS (HITOCOMIONOTIYHMX 0a3 JaHUX Ta IX MOJAIBIIOrO aHamizy. Takwil mepelik
MOBUHEH:

e 00’e¢aHaTH yci BioMi 3 TepHTOpii YKpaiHM TaKCOHM CYAMHHUX Ta KPHUIITOTAMHHX

POCIIMH Ha OCHOBI1 Y3TOJIKEHOI 1 €AMHOT HOMEHKJIATYpHOI KOHLIETIIIIT;

e (Qa3yBaTHCs Ha HAWHOBIIIMX HOMEHKJIATYpHHUX 3BEIECHHSIX JIJS KOXKHOT TAKCOHOMIUHOT

Ipynu;

e OyTH MakCHUMAaJIbHO TIOBHUM 1 B pa3i NOTpeOU BYACHO OHOBIIOBATHUCH.

3reHepyBaBIlU CIIUCOK BUIIB HE JOCTaTHHO HABECTH MeEpeliK ix Ha3B. Takuil mepenik
Mae OyTH MpHUB’A3aHUH 7O MEBHOIO TAaKCOHOMIYHOTO 3BEACHHS, $KE€ MICTHTh IOBHY
iH(dopMalilo MO0 BHIIB, 30KpeMa BalliJHy Ha3By, CHHOHIMHU, TpPaKTyBaHHS 0OpaHOl
koHuenuii. [IpuiHATHI HOMEHKIATypHUH TMepeiiKk IOBUHEH OyTH KOHTPOJIbOBAHUM 1
JTUHAMIYHUM, JI€ HAITOBHEHHS MO>KHA TIOCTIMHO 3MIHIOBATH JJI IPUMHATTS HOBUX JTaHUX a00
K BUIPABIATH BHsIBIEHI NOMWIKM. KOXHI HAacTylHI OHOBJEHHS B paMKax JOTPUMAaHHS
YHI(IKOBaHOCTI MPOTOKOJY CIiJ] MPOBOAUTH IIEHTPATi30BaHO 1 0OOB’SI3KOBO JOBOJUTH IO
BiJIOMa YCiX KOPHUCTYBadiB.

g ctBopeHHs Oynb-iKoi (PITOCOLIONIOrIYHOI 0a3u JaHMX BaXJIMBUM € HE JIMILE
yHi(pikoBaHUH (HIOPUCTUUHUI CHUCOK, ajle i CTaHIapTHA CTPYKTypa METa/laHUX, TaK 3BaHUN
“Popup List”. SIkimo TakCOHOMIYHUE Tepenik HeoOXiMHUI Ui BBeAeHHs iH(opMarlii moao
SKICHOTO CKJIaJy POCIMHHOIO YrpyHOBaHHS, TO CTaHAApTHA (OpMa 3aroJIOBHUX JaHHUX A€
MO>KJIUBICTh OXapaKTepu3yBaTH (DITOIEHO3 3 MO3UINN HOTO BEPTUKAIBHOI 1 TOPU3OHTATBHOT
CTPYKTYpPH, a TaKOX EKOJOTIYHUX YMOB. 3aCTOCYBaHHS PI3HHX aJTOPUTMIB Ta MPOTrpPaMHOL
JIEKCUKU Y TaKuWX BUMAJKaX CTBOPIOIOTH 3HAUHI TPYIAHOLI MiJ 4ac OOMIHY Ta KOMIILIAIIT
reo00TaHIYHUX OIMHKCIB B MEXaX OAHOTO pecypcy. HapiTh sKIo BBeIeHHS (PITOCOIIOIOTTUHUX
MaTepiajiB 3/1HCHIO€TbC Ha 0a3i 3aranbHomnpuitHiToi miargopmu TURBOVEG, Bonu He
3aBXAM MOXYTh OyTH Oe3nepeimkogHo o00’enHaHi Ta iHTerpoBadi. Tak, mopsa i3
3araJlbHONPUMHATOIO BEpPCI€l0, SIKa Ma€ YITKO BHU3HAUYEHY CTPYKTYpY Ta aTpuOyTUKY, IS
BBEJCHHS JIaHMX BITYM3HSHMMU HAyKOBLSIMH 4YacTO 3aCTOCOBYIOTHCS CIIOBHHUKH, SKi
HEOOX1/IH1 JJIs peani3alii MKHAPOJHUX MPOEKTIB Y SKUX BOHH OepyTh y4yacThb, HAIpPUKIIA]
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JUTS OITIHKM O10pI3HOMAHITTSI KCEPOTEPMHHUX JIYK Ta 1H., a00 CBOT «aBTOPCHKi» Moaudikaiii 13
BJIACHOPYY JI0OIaHUMH TIOJISIMH, BiJICYTHIMH B CTAaHIAPTHOMY OJIAHKY 3aroJIOBHHUX JIaHUX.

Cranmaptauii 6;1ank (FOrm 1), 110 BUKOPUCTOBYETHCS 1O 3aMOBYYBAHHIO B 3BHYAKHIN
HE pO3poOJeHI Ui  KOHKPETHMX TPOCKTIB  IHCTalsliiHIN  Bepcii  Turboveg
[TURBOVEG...,2020] micTHTh BaXJuBi JaHi 070 (iTOIEHO3Y, a B CYKYIIHOCTI Ja€ HOro
KOMIUIEKCHY KUIBKICHY Ta SIKICHY CHHMOP(OJIOriuyHy Ta EKOJOTIYHY XapaKkTepucTHKy. B
oMy dopma mae 34 mosis i 3aroBHEHHs (Tabi. 1), CiM 3 AKUX JOMOBHEHI JOMIOMIKHUMH
CIUCKaMH, 110 JI03BOJISIFOTH JI0/IaBaTH PI3HOTO POy 1H(POPMAIIilO.

Taéauus 1.
CranaapTHi mos (popMu 3aroJJOBHAX JaHUX y MporpamHiii o6ononui Turboveg
Table 1.
Standard header form fields in the Turboveg software shell
Ne. Ha3sBa KopoTka xapakrepucTuka.
1. |Cover abundance scale [Ikana IpOCKTHBHOTO MOKPUTTSI BUAIB.
2. Country code Ko xpainu Ha TepuTopii K01 BUKOHAHO re000TaHIYHUI OMHC
3. Biblioference biGmiorpadiune mocWNaHHA A JOJAaHOTO JIO0 (iTOCOIIONOTiYHOT 0a3u
JIAHHX OTHCY
4. [Nr table in publication Howmep Tabuuwi y my0Jikaii 3 skoi 10gaHO onuc
5. Nr relevé in table Howmep omucy y TabmuI 3 sIKOi JT0JTAHO OIHKC
6. |Project code Kox mpoekTy y pamkax sikoro Oy BHKOHaHI ab0 3reHepoBaHi 0 OKpeMoi
6a3u reoboTaHI4HI onUCH
7. |Author code Kon aBTopa, 1mo no3Hagae BUKOHABISI KOHKPETHOTO T€000TaHITHOTO ONUCY
8. |Date (year/month/day) Jlata BUKOHAHHSI OLIHCY
9. |Syntaxon code Koz CHHTaKCOHy [10 SIKOTO HAJIKUTH OIIHC, [0 BBOAUTHCS y 6a3y TaHUX
10. |Relevé area (m?) [Tnoma Ha sKifi TPOBOAMIOCS JOCHIIKCHHS KOHKPETHOTO POCIMHHOTO
YIPYIOBaHHSI
11. |Altitude (m) Bucota Haz piBHEM Mops
12. |Slope (degrees) KpyrusHa cxuiny
13. |Aspect EKCIIO3HIIis CXHITY
14. |Cover total 3arajibHe MPOCKTUBHE MOKPUTTSI BUIB Y (DITOICHO31
15. |[Cover tree layer [TpoeKTUBHE TOKPHUTTS IEPEBHOTO SIPYCY
16. |Cover shrub layer [IpoeKTHBHE MOKPUTTS YArapHUKOBOTO SIPYCY
17. [Cover herb layer [TpoexTHBHE TOKPHUTTS TPaB’THOTO SIPYCY
18. |[Cover moss layer [TpoexTHBHE TOKPHUTTS APyCy MOXIB
19. |Cover lichen layer [TpoekTHBHE OKPUTTSI SIPyCY JIMIIAWHHUKIB
20. |Cover algae layer [TpoeKTUBHE TOKPHUTTS SIPYCY BOAOPOCTEH
21. |Cover litter layer [TokpuTTS J1iCOBOT MiACTHIIKI
22. |Cover open water [noma BigKpUTOTO BOAHOTO JI3€pKajia
23. |Cover bare rock ITioma orojieHuX CKelb
24. |Height (highest) tree (m) Bucora (HaiiBUIIIOT0) JiepeBa
25. |Height lowest tree (m) BricoTa HaliHIKIOTO JepeBa
26. |Height (highest) shrub (m) Bucora (HaiiBumoro) Kyia
27. |Height lowest shrub (m) Bucora HaliHMKYOrO Kymia
28. |Aver. height highest herb (cm) CepeniHsi BUCOTa HAWBHIIUX TPAB
29. |Aver. height lowest herb (cm) CepeiHsi BUCOTa HAWHIKYNX TPaB
30.  |Maximum height herbs (cm) MakcuMalibHa BHCOTA TPaB
31. |Maximum height cryptogams (mm) |MaxkcuMajbHa BUCOTa KPUITOTaMHHX POCIHH
32. |Mosses identified (Y/N) Moxu izeHTH}iKOBaHI (TaK 4 Hi)
33. |Lichens identified (Y/N) Jlnmaitanky inenTudikoBani (Tak 9u Hi)
34 |Remarks [IpumiTkn

JIns BBEIGHHS JTOJIATKOBOT BaYKJIMBOI 11010 KOHKPETHOTO OMHUCY iHhOpMAaIlii, s Kol
He TmepenbadeHo BIAMOBIAHMX TIOJMIB y mporpamHii obosonmi Turboveg ykpainceki
(biTOCOII0JIOTH, YacTO 3aCcTOCOBYIOTH Tojie Remarks. 3okpeMa, y HbOMY YacToO 3a3HAa4arOTh
ab10THYHI XapaKTEepUCTUKN E€KOTOIlY /i€ PO3TalllOByBaJlacsi OMKMCOBA JIUISTHKA, 30KpeMa I0J10
TUTY TPYHTY a00 MOHHMX BIJKJIAJIB, PIBHS 3alsiTaHHS TPYHTOBHX BOJI, P€akKilii IpyHTOBOTO
pPO3UMHY, HAasBHOCTI 1 IMIBUJAKOCTI Teyii TOHIO, @ TaKOX TreorpapiqyHoro MOJOKEHHS
BUKOHAaHOTO onucy. Iakomu y «[IpumiTkax» BKa3ylOTh TaKOX CHHTAKCOHOMIYHY
MIPUHAJICKHICTh OIHUCIB, SIKI JOJAaBAJIMCA 13 JIiTepaTypHux jpkepen. Lle 3ymoBieHo tum, 1o 3
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oxHoro Ooky mosie «Remarksy Moske MICTUTH 4MMally KiIbKICTh JaHUX SK y HU(PPOBOMY
dopmari Tak 1 y BUIVISAI 3BHYAHHOIO TEKCTY, a 3 IHIIOTO HEOOXITHICTIO 30epe:KCHHS
MaKCHMaJbHO MOBHOT iH(opMalii moa0 yrpynoBanb. OHaK Take BUKOPUCTAHHS MPUMITOK €
HEKOpEeKTHUM. J[0 TaHOTO TOJIsT HEOOXiTHO BBOJWTH TUIBKH JTyXe BXKIHMBY iH(GOpMAIlito, 1110
CTOCYETHCS JIMIIE KOHKPETHOTO re000TaHIYHOTO OMUCY, 1 JUIS SKOi CTBOPEHHS J10JaTKOBHUX
noJsiiB a0 (opM € HEBHUNpaBIAaHUM 3 TOYKH 30pY 3arajbHOi HeoOXimHocTi. Kpim Toro,
BBEJICHHS PI3HOMaHITHOI 1H(popMaIlii HEBIOPSIAKOBAHOI 32 IEBHUMHU CTaHIAPTHUMH (HOpMaMH
3HAYHO YCKIQJHIOE BIAOIp Ta MEHEIKMEHT JaHuX Yy (ITOCOIIONOTIYHMX 0a3ax, Mo €
3anmopykor (opMyBaHHS BUOIPOK MPUAATHHUX JO KOPEKTHOTO aHAII3Y.

Jns BUUEPIIHOI XapaKTEPUCTUKU KOHKPETHOTO OMNHCY A0 CTaHAApTHOI (GopMH
3arojIOBHUX JaHUX JOLUUIBHO BKIIOYUTH W 1HINI TOJSA, L0 MICTUTUMYTh JOJATKOBY
reorpadiuHy, €KoJIOTiuHy, OIOTOMIYHY Ta CHHTAKCOHOMIYHY iH(opmariro. 30kpema, s
To4YHOI reorpadiunoi dikcamii onucoBoi ainsaku ciix gogatu Coordinate system (Cucrema
koopaunat), Longitude (losrora), Latitude (Illupora). Came uepe3 Opak reopedepeHTHUX
JaHUX CKJIQJHO BHSIBUTH TEPUTOPii, IO NOTPeOyIOTh NEPUIOYEPrOBUX JIETAIBHUX
KOMIUIEKCHUX  Te000TaHIYHMX  JIOCH/DKEHb Ta TPOBECTH  OLIHKY reorpadiqaoi
penpe3eHTaTuBHOCTI (iTocomuionoriunoi indopmaiii Ykpainu. Kpim Toro, BiICyTHICTh ONTUCIB
13 TOYHOIO reorpadivHOI0 MPUB’SI3KOI0 YaCTO CTAa€ HA 3aBajl iX aKTUBHOTO 3aJy4EHHS IO
MDKHApOJHUX MPOEKTIB. Miclle BAKOHAHOTO T€000TaHIYHOTO OMKCY TaKOXK CIIJT JeTalli3yBaTH
IUISIXOM JIOJaBaHHS aJMIHICTPATHBHO-TEPUTOPIaIbHOI Ta JaHAMAPTHOI NPUB’S3KH Uepes3
cTBOpeHHs BifmoBianux noiis. Tak, Region (O6nacts) i District (Paiion) 103B0IMTh BKa3aTh
o0nacTh Ta palioH BIAMOBIIHO IO YUHHOTO aJMIHICTPATUBHO-TEPUTOPIAIBHOTO TOILITY
Vkpainu, a Locality (Micue posramyBanus) ta River (Piuka) HaBeCTH Ha3BH KOHKPETHHX
HACEJICHUX ITYHKTIB, YPOUUIIL, JOJIMH PIYOK TOLIO.

Ockinbku, cydacHi (iTOCOIIONOTIYHI 0a3U NaHUX € BOKIMBUM JHKEpenoM iHpopmarlii
JUTSL OLIIHKK Pi3HOMaHITHOCTI Ta kiacudikarii 6ioromis [KUZEMKO et al., 2017] He 3aiiBumu
OyayTb MOJIs, IO JO3BOJATH MPOBECTH BiAOIp JaHUX 3a oOpaHMMM THnamu OioromiB. Tak,
Biotope code (Kox OioTomy) macTh MOIJIMBICTH BKa3aTH BiIMOBiAHY iH(MopMaIlio 3a
Hamionansuum Katamorom OiotomiB Ykpainu [NATIONAL..., 2018], Natura 2000 code
(Harypa 2000 xomx) — 3a upextusoro Pagu €Bporu 92/43/€EC [Council.., 1992], Emerald
code (Emepanba ko) — 3a Pe3omortieto 4 bepHcbkoi konBeHIii [ INTERPRETATION..., 2018].
JHonatkoBo Takok BapTto BBectu moist Original class name (Hassa kmacy B opwurinaii),
Original order name (Hassa nopsiaky B opurinaii), Original alliance name (Hassa coro3y B
opurinami), Original association name (Hassa acomiariii B opwurinaimi). JlomaBaHHs Takoi
iHpopMarii nepeadadeHe sk OMMCIB BBEACHUX 3 JITEpaTypHUX JPKepen 1 SKi BxkKe Mpouum
npouenypy kiacudikamii 1 BaxkiauBe 3 KUIbKOX npuuMH. Ilo mepime, yacTo BHacIHiJOK
HAaKONMYEHHS BEJIMKUX MAaCUBIB JaHUX BHUHUKA€ HEOOXINHICTh y NEperyiail ICHYIUUX
KiIacu(ikalifHUX CXeM POCIMHHOCTI LUIAXOM HPOBEIEHHS KPUTHYHUX peBi3id. VY iX
pe3ysbTaTi BU3HAUYEHA paHillle CUHTAaKCOHOMIYHA MPUHAIEKHICTh KOHKPETHOIO POCIUHHOTO
yrpyHnoBaHHS MoXke OyTH 3MiHEHa HUISXOM aKTyalizalii BUXIIHUX JaHUX Ta TEperysay
ICHYIOUMX KOHIenuii 1 06csriB kiacugikamiiinux oauuuie. [lo npyre, 3a3HaueHHS Takoro
pony iHGopMaIii BaxIMBE AN TPOCTEKEHHS [WHAMIKM Ta CYKIECIHHUX 3B’S3KIB
CHUHTaKCOHIB y yaci Ta npoctopi. [lo TpeTe, MOpIBHAHHS TaKUX OMUCIB 3 MPOTOJIOTaMH J1aCTh
MO>KJTUBICTh MIATBEPIUTH a00 CIPOCTYBATH IX HAJIEKHICTh JI0 Ti€l 4M 1HINOT KiIacu(ikariiHol
OJIMHMUIII.

[IpoBeneHHs MMpPOKOMACIITAOHUX aHANI3IB Ta OMIAAIB MOTpedye He JHIIe
OTIEpYBaHHS BEIWKUMH BHOIpKaMHU JaHUX, aje W mepemdadae KOOPAMHAINIO JOCIIKEHBb
HUIIXOM OOMIHY HEOoOXigHOIO iH(opMaliero. Y MexaX MPHUBATHUX EJIEKTPOHHUX apXiBiB
JIOCTYIl 1 BUKOPHUCTAHHS [@aHUX PETYJIIOIOTh Oe3MocepenHho BiacHUKH. [IpoTe Ha piBHI
BEJIMKMX TEMaTHMYHUX a00 3arajJbHOHAI[IOHAIBHUX PECYPCIB € HEOOXITHICTh PO3pOOJICHHS
OKpPEeMOro ajroputMmy 30epiraHHs Ta JocTyny Ao iHdopmaiii, a TakoXX MeXaHi3MiB Il
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orpumanHs. Came TOMY 3aIUlsl TOTPHUMAaHHS aBTOPCHKHX TpaB Ta HOPM HAYKOBOI €THKH Y
MpolLeci JOCTYIy 0 JaHUX Ta iX BUKOPHUCTaHHS CHCTEMa KOMYHIKAIlil MK BIaCHHKaMHU
JaHUX Mae OyTH MaKCUMaJIbHO 3pO3YMUIOID 1 UYITKOK. Y IIbOMY acleKTi HaWOLIbIIT
ONTUMAJIFHOIO € OpraHi3allis HagaHHs (ITOCOIIONOTIYHUX JaHUX 32 3Pa3KOM IPOIEAYPH, IO
BUKOPHCTOBYEThCsL y European Vegetation Archive (EVA) [EUROPEAN..., 2020] uepe3 ii
aJanTamilo A0 HaliOHAJIBHOTO (DITOCOIIOIOriYHOrO mpolecy. 30Kpema, MOBa e Mpo
opopMieHHs 3amWTIB HA HAJaHHS KOHKPETHHX JIaHUX JIO MEHEDKEpIiB BEIHKHX
¢iTocomionoriyaux 6a3, mo 3a0e3MeYnTh NEBHUN KOHTPOJIb 33 IIOTOKAMHU Ta BUKOPUCTAHHSAM
iH(dopmarrii 3aXHIIeHoi aBTOPCHKUM MPaBOM. Takuil 3aluT MOBUHEH MICTHTH IM'S Ta apecy
3asiBHUKA, HA3BY MPOEKTY, KOPOTKUI OMHKC IUICH Ta METOIB JOCIIKCHHS, OPIEHTOBHUIN Yac
MPEACTABJICHHS pe3y/IbTaTiB, (HAMpPUKIaA, OJaHHs PYKONMKCY MyOJikarii), Kpurepii Bigoopy
JaHUX Ta MPOMO3HUIIT II0A0 MOXKIIMBOIO CIIIBABTOPCTBA y ITyOJIKaIlisfX HA OCHOBI OTPHUMAaHUX
JTaHUX. 30KpeMa, PEKOMEHIOBAaHO IPOIMOHYBATH CIIBABTOPCTBO NPEACTABHUKY BiJl KOXKHOI
0a3u JaHuX, IO 3aJlydeHi J0 aHami3y, SKIIO JIaHi € OCOOJMBO BAKJIMBHUMH JJISI POCKTY
(Hampukaja, YHIKaIbHI YM MaJOAOCITIIXKEHI TUIU POCIMHHOCTI, HEJOCTATHHO MPEACTaBICHI
reorpadiuHi paiioHH) a00 CTaHOBJATH HE MEHIIE IEBHOTO BiJICOTKY KiHIIEBOTO Habopy.
Oco0u noBHHHI OyTH €KCIepTaMH MO TeMi JOCHTIKEHHS 1 OpaTH y4acTh y MPOEKTi Oinblile,
HDK TPOCTO HAJAI0YM CBOI JIaHi, HAaNpUKIAA. IHTEIEKTYaJbHUM BHECKOM Yy KOHIICTIIIIIO
JOCTIPKEHHS, MIATOTOBKOIO HOBUX JIaHUX a00 JOMOMOror iX aHami3y, iHTeprpeTarii
pe3ynbratiB Tomo [CODE..., 2013].

BucHoBku

BBenenns Ta HakonuyeHHs iH(popmanii y Beaukux (QitocomionorivHux 0azax 3a
TUTIOBUMH OJIJaHKaMHM 3ar0JOBHUX JaHUX Ta yHI()IKOBaHUM (PIOPHCTHYHHM CIIHCKOM € JIOCUTh
mpo0JIeMaTUYHUM 1 BOJHOYAC BKpail HeoOxinuuM. [Ipore po3OymoBa came Takux 0a3 JaHMHX,
30KpeMa Ha OCHOBI €IMHHMX CTaHAAPTU30BAHMX TEXHIYHHX IPOTOKOIIB 3HAYHOI MipOIO
CTIPUATHME MiIBUIIEHHIO €(PEKTUBHOCTI BUKOPUCTAHHS BEIMKHX MAcHBIB (DITOCOLIOIOTTYHUX
OMHCIB ISl IIMPOKOMACIITAOHUX TMOPIBHSIIBHUX JOCIHIKEHb. AJDKE JHUIIE MaKCUMaIbHO
MPAaBUJIBHO 1 YITKO BBE/IEHI JaHi Ta c(hOpMOBaHi Ha X OCHOBI BUOIPKU J103BOJISATH MPOBOAUTH
KOPEKTHI MeTaaHalli3H, 110 Ha MOPSAOK MIABUIIUTH 00’ €KTHBHICTh Ta TOYHICTH OTPUMAHUX
pe3yibTarTiB.
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IcTopis  gocaigKeHb  Jy4HO-CTemoBOI  (Quiopm  Ta
pociaHHOCTI Cepennbopycbkoi mianposinmii Jlicocremy
Ykpainu

OJIErA €BTEHIBHA CIPA

Sira O.E. (2020). History of research of meadow-steppe flora and vegetation in the
Middle Russian subprovince of the Forest-Steppe of Ukraine. Chornomors’k. bot. z., 16
(4): 312-322. doi: 10.32999/ksu1990-553X/2020-16-4-4

The history of floristic research related to dry meadows in the Middle Russian province of
the Forest-Steppe in Ukraine since the XIX century was analysed. More than 200 literary
sources were included to this investigation. There are general works by naturalists, floristic
lists and distribution data of rare species on the territory of Sumy and Kharkiv geobotanical
districts. We concluded that the most works until 1900 were floristic. Howewer, the total
number of works provided data about rare species began to increase. From the 30's of the
last century, scientists worked in detail with plant geography and taxonomy. The next
direction is the study of plant communities, which has been actively developing since the
60's. The nature protection direction began to develop after the establishment the State
Committee for Nature Protection in 1967. Since 2000, there has been a sharp jump in the
number of works that are somehow related to the flora of dry meadows. Today we can find
more conservation works, especially devoted to the study of botanical reserves. It was
established that the largest number of works connected with the territories of Kharkiv,
Sumy, Bohodukhiv, Okhtyrka, Trostyanets. Since the end of the last century, important
centers of long-term research of dry meadows are biological station of the Faculty of
Biology of V. N Karazin Kharkiv National University in the village Gaidary (Kharkiv
region) as well as biological station "Vakalivshchyna" of Sumy State Pedagogical
University named after A. S Makarenko (Sumy region). A common feature of most of the
studied works is that the authors write about the need to preserve dry meadows, because
due to excessive agricultural activity they are almost completely plowed. An analysis of
published data, we see that dry meadows were studied in fragments.

Keywords: flora, dry meadows, Sumy geobotanical district, Kharkiv geobotanical district

Crra O.€. (2020). Icropist aoc/dimKeHb JYy4YHO-CTENOBOI (JIOPH Ta POCIMHHOCTI
Cepennbopycnkoi nignposinuii Jlicocreny Ykpaiuu. Yopromopcox. 6om. dc., 16 (4):
312-322. doi: 10.32999/ksu1990-553X/2020-16-4-4

Y crarti mpoaHami3oBaHO ICTOPHYHHHA PO3BUTOK (IOPHCTHYHUX TOCIIKCHB, IO
MOB’s13aHI 3 CYXONUIBHUMH JykamMd Ha tepuropii CepeaHbOPYCHKOI ITiIIpOBIHIIT
Jlicocterry Ykpainm mounnHarouu 3 XIX cromitta. Beporo omparnpoBano Oinern Hik 200
JTepaTypHUX IEPIIOPKEPEN], cepell SKUX MpeACTaBlICHI 3arallbHi pOOOTH HATYpaiCTiB,
(hIOpUCTHYHI CHMCKM Ta 3HAXiAKM piAKICHUX BHAIB Ha TepuTopii CyMCBKOrO Ta
XapKiBCbKOTO T€000TaHIYHNX OKPYTiB. 3 OMpPAIbOBAHUX JIITEPATYPHUX Ipallk, Oa4nMO, 110
10 1900 poky poOOTH HOCHIIH 3/1e01TLIITOT0 (QIIOPUCTUIHUIA XapakTep, a Bxke A0 1920 poxy
y AESKHMX MpaIpix MoJaHO BiJOMOCTI Mpo piakicHi BuAM pociuH. 3 30-X pOKiB MHHYJIOTO
CTOJITTS HAyKOBIII IIOYWHAIOTH 3aiiMaTHCS MMTAHHAMH reorpadii Ta CHCTEMaTHKH POCIIUH.
HacTynmHuM HanpsiMKOM € JOCIIJDKEHHsS POCIMHHOCTI, 110 aKTHBHO PO3BHBalOCh 3 60-x
pokiB. | maibxe oxpasy, micist ctBopeHHs y 1967 poui JlepKaBHOTO KOMITETY 3 OXOPOHH
NPUPOJH, JOCHTh CTPIMKO I0YaB PO3BHBATHCH CO30JIOTIYHMK HampsMmok. [lounnaroum 3
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2000 poky € pi3Kuil CKa4OK y KUIBKOCTI POOIT, IO TaK YU iHAKIIEC MAIOTh BiTHOIICHHS [0
¢dnopu CcyxomimpHUX JIyKiB. JliiCHO, CHOTONHI MOXHA 3HAWTH Jemo Oijblie poOoIT
CO30JIOTIYHOTO HAampAMKY, OCOOJHMBO TPHCBSYCHI BHUBYCHHIO OOTAaHIYHHX 3aKa3HHKIB.
BcranoBieHo, 1mo HaWOiMBINA KiTBKICTH POOIT IOB’s3aHA 3 TEPUTOPIAMU OKOJHIE MICT
XapkiB, Cymu, boronyxis, Oxtupka, Tpocrsanens. Ilpore, 3 KiHII MHHYJIOTO CTOJITTS,
BaXXIMBUMH OCEpEeIKaMU 0araTopivHUX MOHITOPUHTOBUX IOCHTIHKEHb CYXOAUIBHIX JIYKIB €
Oiomoriuni cTamioHapu: OioyoridyHa craHIisA OiomorigHoro ¢akymeTeTy XapKiBCHKOTO
HarioHanpHOTO yHiBepcutery iMeHi B. H. Kapasina y cemni Nafimapu (XapkiBcpka 001acTb)
Ta Olonoriynmii cramioHap «BakanmiBmuHa» CyMCBKOTO JEp’KaBHOTO I€JaroridyHOro
yHiBepcureTy imeHi A. C. Makapenka (Cymcbka o0nacTp). 3arajbHOI OCOONHUBICTIO
OIIIBLIOCTI TOCHIIPKEHNX TMPallb, € T€, 0 aBTOPU BKa3ylOTh PO HEOOXIIHICTh 30epesKeHHS
CYXOIUTBHUX JIYKiB, sIKi uYepe3 HaAMIpHY TOCIONAapChKy JIiSUIBHICTh Maiike MOBHICTIO
po3opani. Y pe3yiabTaTi aHalizy JiTepaTypHHX JIaHHUX, OaynMMoO, LIO CYXOIUIBHI JIyKH
JOCITiKEeH] ()parMeHTapHo.

Kmouosi cnosa: gropa, cyxodinvui ayku, Cymcokuil eeobomaniunuil oxpye, Xapriscokuu
2e000maniyHull OKpye

CePAs O.E. (2020). Mcropusi u3y4yeHus: JyroBo-cTenHoii ¢iopbl U pacTUTEIbHOCTH
Cpennepycckoii noanpopunuuu Jlecocrenu Ykpauubl. Yeprnomopck. 6om. ., 16 (4):
312-322. doi: 10.32999/ksu1990-553X/2020-16-4-4

B crarbe mpoaHanM3MpPOBAaHO MCTOPHYECKOE pa3BUTHE (IIOPUCTHUECKHX HCCIIEAOBaHUI,
CBS3aHHBIX C CYXOJOJIbHBIMH JyraMu Ha Teppuropuu CpeqHepycCKOW MHOINPOBUHIIUH
Jlecoctenn Ykpaunbl HaunHas ¢ XIX Beka. Bcero oopaborano 6osee 200 auTepaTypHBIX
MIEpPBOMCTOYHUKOB, CPEAM KOTOPHIX MpEJCTaBlIeHbl 00IuMe paboThl HATYpPaJIUCTOB,
(diopucTHUECKHE CIIMCKM M HAXOJIKW PpEeAKHX BHIOB Ha Teppuropun CyMcKoro u
XapbpKOBCKOTO Te000TaHNIeCKHX OKpyroB. C 00pabOTaHHBIX JUTEPATypHBIX NCTOYHUKOB,
BuanM, 9to K 1900 rogy paboThl HOCHII B OCHOBHOM (MIOPHUCTHUYCCKUHA XapaKTep, a yKe K
1920 romy B HEKOTOPHIX paboTaxX MPeICTaBICHBI CBEACHUS O PENKUX BHAaxX pacteHuil. C
30-x romoB MPONIIIOTO0 BEKa yUEHBbIC HAYMHAIOT 3aHMMAaThCs BOIPOCAaMH reorpaduu U
CHCTEeMaTHKH  pacTeHuid.  ClegylommM  HampaBieHHEM  ObIIO  HCCIeOBaHHE
PacTUTENIFHOCTH, KOTOPOE aKTHBHO pa3BHBaliock ¢ 60-x romoB. W mouTtm cpasy, mocnie
co3nanust B 1967 romy I'ocynapcTBEHHOrO KOMMTETa IO OXpPaHE MPHUPOJBI, JOBOJIBHO
OBICTPO HAYAIO Pa3BUBATHCS CO30JI0THUYEcKOe Hampasienne. Haunnas ¢ 2000 roga Bugum
PE3KHii CKayek B KOJMYECTBE PabOT, KOTOPhIE TaK WIIM WHA4Ye UMEIOT OTHOIIeHHE K (iope
CYXOZOJBHBIX JTyroB. J[efiCTBUTENbHO, CETOJHS MOXXHO HAHTH HECKOJIBKO Oojblie padboT
CO30JIOTHYECKOTO HampaBlIeHHs, OCOOEHHO MOCBAIICHHBIE M3YYEHHUI0 OOTaHMYECKUX
3aKa3HUKOB. Y CTAHOBJICHO, YTO HanOoJIbIIee KOJMYECTBO PAOOT CBSI3aHO C TEPPUTOPUSIMHU
OoKpecTHOCTe ropofoB XapbkoB, Cymbl, boronyxoB, Axteipka, Tpocrsanen. OaHako, ¢
KOHIIa MPONUIOTO BEKa, BAXXHBIMHU sSYeHKaMHM MHOTOJETHHX HCCIEIOBAaHMH CyXOMOJBHBIX
JIYTOB SIBJISAIOTCS OMOJIOTMYECKHE CTALMOHAPHI: OMOJIOrMYecKasl CTaHIUS OMOJIOrMYEeCKOTO
¢axynpreTa XapbKOBCKOTO HAaIlMOHAJIBHOTO yHHBepcuTera uMeHu B. H. Kapasuna B
cene [aiimaper (XappkoBckast 0071acTh) M OHONOTHYECKHH cTanmoHap «BakamoBmmHa»
CyMCKOro rocynapCTBEHHOTO Iefarormyeckoro yHuepcurera nmeHn A. C. MaxapeHKo
(Cymckass o6macth). OOImmIeii 0COOCHHOCTBIO OOJIBIIMHCTBA HCCICAOBAHHBIX PpadoT,
ABJISIETCS TO, YTO aBTOPHI YKA3hIBAIOT O HEOOXOAMMOCTH COXPAaHEHUS CyXOJONbHBIX JIYTOB,
KOTOpBIE HU3-3a UPE3MEPHOH XO35MCTBEHHOU AEATEIbHOCTU IOYTH IIOJIHOCThIO paclaxaHsbl.
B pesymerare aHanmm3a IUTEPaTYpHBIX HCTOYHHMKOB, BUAWM, HYTO CYXOJOJIBHBIC IIyTa
HCCIIeIOBaHbI (hparMeHTapHO.

Kniouegvie cnoga: ¢ropa, cyxooonvhvie ayea, Cymckou eeobomanuueckuti okpye,
Xapvrogcxutl ceobomanuieckull Okpye

Hocnimxenns  ¢mopucTUdyHOro  pisHOMaHITTA  Teputopii  CepeaHbOpYChKOi
mianposinuii  Jlicocremy VYkpaiHu Mae Maibke JBYXCOTpiuHy icTopito. Y  Mexax
Cepennbopycekoi mignpoBinuii Jlicocreny Ykpainu BUAUISIIOTH 1Ba T€00OTaHIYHUX OKPYTH:
Cymcpkuit Ta XapkiBcbkuii [DIDUKH, SHELYAG-SOSONKO, 2003]. Tepuropis BigporiB
CepenHbOpyChbKOi BHUCOYMHHM XapaKTEPU3YEThCA 3AeOUIBIIOTO TIMOOKUMH OamkamMu Ta
NOwWIEHOBaHUM penbedoM. s naHoi TepuTopii XapaKTepHUMH, KpiM JICiB, Oynu JIyudHi
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CTENU Ta OCTEIHEH1 JIYKH, MPOTE, Ha ChOTOJIHI, 3HAYHA YaCTHHA IUX JUITHOK pO30paHi, a
CYXOALTBHI JIyKH 30€peryiuch B OCHOBHOMY Y BEPXHIX Ta CEpEIHIX YaCTHHAX OaJloK.

[Ipo mpobseMy po30oproBaHHS CTEMiB Ta JyKiB mucap mie JlokydaeB y cBOiil poOoOTi
«Hammm crenu mpexnae u tenepb» [DOKUCHAEV, 1892]. Ha chorojHi, curyarisi 3 Jy4HO-
CTENOBUMHU AUTSIHKaMu He mokpammiack. JI. M. I'openoBa Tta O. O. ATb0OXiH NMHINYTh, IO
«ctenu B XapbKOBCKOW 00JacTH MOYTH HE cOoxXpaHmiIock» [GORELOVA, ALEKHIN, 2002].
I. B. T'on4apenko B cBOili poOOTI 3a3Hayae, MO «IOPIBHIOOYM HAIll BIIOMOCTI 3 JIOCTaTHBHO
NOBHMMH Ta HaiOnbm  TepuropianbHo  BignmoBiguumu ganumu 1. H. JIuTBuHeHka
MIBCTOJITHBOIO MHHYJIOTO, MOXHA TOBOPUTH MPO KaTacTpodiuHy BTpaTy pPIZHOMAHITTS
JYYHOI POCIMHHOCTI CHOTOJHI Ta Mpo i1 AOKOpiHHY TpaHchopmarliro». OcTenHeHi 3ariaBHi
JYKH MalOTh HE3HAUHY IUJIOLIY Ta 3a3BHYail BUKOPHUCTOBYETHCS SIK MACOBUINA, B PiIKICHUX
BUIIaKax sK ciHoxaTi. JIydHi cremu, MaiXe MOBHICTIO PO30paHi 1 MOXYTh 3YCTPiduaTHUCh
JUIIE MO CcXWiaM OaJioK, MPU 4YOMY, HaBITh T1 3aJIMIIKK 3a3HANU 3HAYHUX 3MIH BHACIHIJIOK
Bunacy [GONCHARENKO, 2003].

3a naHuMU, 10 HaBEACHI y MyOJiKalisiX, MM MOXEMO MPOCTIAKYBaTH HAMOLIbII
BuBYeHI oOmacti CepenHbOPYCHKOI  MIANPOBIHIII, PO3MOBCIOJKCHHS PIAKICHHX 1
aZBeHTUBHUX BHIIB. Came TOMY, METOI0 Hamoi poOoTH Oyio mpoaHali3yBaTH JiTepaTypHi
JlaHi, M0 CTOCYIOTHCS JIydHO-CTEIOBOI (UIOpH, IO B MHUHYJIOMY 3aiiMalia 3HaYHy YaCTHHY
CepenHbOPYCHKOT MIAMPOBIHILIT, a 3apa3 MaiKe MOBHICTIO 3HUIIEHA.

Marepianam i MeToan

[Mincymxu nocmimkeHb (Quopu CyxoainpbHHX JIyKiB CepeqHbOpYChKOI MiAMpOBIHIIT
Jlicocteny Ykpainu npoanamnizyBaiu Ha OCHOBI OutbI Hixk 200 siTepaTypHUX MEPIIOIKEPEI.
[Tin yac o3HallOMIICHHS 3 HAYKOBUMH poOoTamu, Oyiao cTBopeHO OiOmiorpadiuny 6a3y B
nporpami Zotero (http://www.zotero.org), mo mictuts 198 pobir. Kaprorpadiunuii Mmatepian
CTBOpeHO y mnporpamHomy cepemosuimii  ArcGIS  (http://www.arcgis.com). Mexi
CepenHbOPYCHKOI MIAMPOBIHIIT JicocTeny YKpaiHu HaBeeH1 BiAMoBigHO A0 «I'eo0oTaHiuHE
paiioHyBaHHS YKpalHM Ta CyMDKHHX Tepuropiit» [DIDUKH, SHELYAG-SOSONKO, 2003].
PucyHku CTBOpEHi 3a J0MOMOT0I0 porpamuoro cepenouiina Microsoft Excel.

PesynbTaT T2 00rOBOpPEeHHA

BuBuenns ¢nopu CepenHbOpycbKOi MIANPOBIHINI JIICOCTENOBOI 30HU YKpaiHU
nmoyaigock me y 19 cromitri. Ha TOH wac OimbUIICTh AOCTIIKEHb HE OYynIH BY3BKO
HaIpaBJICHUMH Ta MajJii Ha METI 3arajibHe JOCIIKEeHHS (hiopu TyOepHiil Ta OKpEMHUX MOBITIB.
HaiiBinomimum 3BeneHHsAM (iopu XapkiBcbkoi ry0oepHii € poboTa npodecopa XapKiBCbKOTO
yHiBepcutery B. M. UepnseBa “KoHcHekT pacTeHMH IUKOPAcTyIIMX U pPa3BOAMMBIX B
OKpeCTHOCTSX XapbkoBa M Ha Ykpaune” [CZERNIAEW, 1859], sika crama pe3yibraToM HOro
OaraTopiyHMX JOCIHIPKeHb. BIposoBk TpuBasioro yacy I mpars Oynia OJHIEI 3 HAHOLIbII
MOBHUX (DIOPUCTUYHUX POOIT, aake BKIIOYAa BIAOMOCTI IOAO TparuisiHHa 1769 Bumi
pOCIIHH.

VY 1862 poui BuitmoB apykoMm «Kartanor AUKOpacTyIIUX PACTEHUM, HAXOISIIUXCS B
3MueBCKOM ye3zie XapbkoBckoii ryoepuumn» 1. KoBanescbkoro [KOVALEVSKY, 1862]. Bxke y
1872-1873 pokax K. A. I'opHunpkuii myosikye GIOpUCTHYHI CIUCKH JJISI OKPEMHUX TTOBITIB
XapkiBmuHu: “Matepuansl s Guopsl XapbKOBCKOW T'yOepHHMU”, Jie HaBEIEHUI CIHUCOK
1937 BUAIB CyIMHHUX POCIHUH, 310paHux y BankiBcbkomy, [3tomMchkomMy Ta XapKiBCbKOMY
noBitax [GORNYTSKYI, 1872, 1873]. Pe3ynbTatn BUBUEHHS (IOpPH OKOJHIL M. XapKoBa Ta
OKpeMHUX MOBITIB XapKiBChbKOi ry0epHii mpejcTaBiieHl Takox y poOortax JI. [TaBmoBuua Ta
B. B. Jloky4aeBa [PAVLOVYCH, 1876; DOKUCHAEV, 1892].

OyHIaMEHTOM s JOCHIJDKEHHS  POCIMHHOCTI  XapKiBCbkKoi ryOepHii Ta
3aKOHOMIpHOCTeH ii posnoBcrojkeHHs crana MoHorpadis A. H. KpacnoBa “Penbed,
PacTUTENBHOCTh U TMOYBBI XapbKOBCKOW TryOepHMM”, B SKil aBTOp, MOpPsA 13 3arajbHOIO
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XapaKTePUCTUKOI0 POCIMHHOCTI, BKa3ye Ha 3B'SI30K €pPO3IMHOTO XapakTepy penbedy 3
0COOJIMBOCTSIMH POCIMHHOTO TTOKpHUBY [KRASNOV, 1893].

Y 1869 poui y XapkoBi OyJl0 CTBOPEHO HAyKOBE TOBapUCTBO «OOIIECTBO
UCTIBITaTeNed TPUPOAbI MpU XapbKOBCKOM YHHMBEPCHTETE», SIKi MEPIOAMYHO JAPYKYBAIU
«Tpynpt  OOmecTtBa wucHbITaTeNed TpUpOAsl Tpu  MMrepaTopckoM  XapbKOBCKOM
yHHUBepcuTeTe». YieHamu ToBapucTBa Oynu HAYKOBII B TOMY 4YHCIi K OOTaHIYHOTO
COpsIMYBaHHS, SIKI B TOW 4Yac aKTMBHO MPAIIOBAIU Haj AOCHiKeHHsAM (uopu. OnHiero 3
HalBioMimux pobiT MoxkHa BBaxaTH «CHHCOK IUKOPACTYIIMX W OJUYAIBIX PACTCHHM
coOpaHbIX B T. XapbkoBe W ero okpecHocTsx B 1891-1897 rr.» Il. H. Hanupaiika. Y 1ii
po0OOTi aBTOp aHami3ye CIUCOK BUAIB, siKi HaBoaAuB B. M. UepHsieB, mpu 1IbOMY 3BEpTAIOUH
yBary Ha TaKCOHH, 3HaX1JKU SKUX HE MATBEPKEHI, a00 X HaBMaK/U — Ha BUJIM, K1 MOIIMPEHI
Ha TEpUTOpii NOCHi/KEHHs, HpoTe BiACyTHI y cmucky. Takox II. H. HanmuBaiiko momae
JIOCTaTHHO TOYHI JaHl MPO MICIE3HAXOKEHHS JUISTHOK, SIKI BiH JOCTIPKYBaB Ta €KOJIOT14HI
oco0yMBOCTI BUIIB y mogaHoMy criucky [NALIWAIKO, 1899].

Y 1903 poui A. Il HaymoB y cBoiii mpami «®ropa okpecHocteil c. PyOnéBku»
3a3HayaB, M0 y OOTaHiuHIN JiTeparypi Bimomocti moao ¢uopu Cymcpkoro, OXTHPCHKOTO,
CrapoOinbchKoro Ta boromyxiBcbkoro moBitiB Maiike BijicyTHi. Came TOMY aBTOp JTOCIIKYE
okosuIli cena Py6miBka (auHI 11e ceno Benmuka Py6mniBka, [TonTaBcekoi obacri, 3a 10 kM Bix
Mexi XapkiBchKoi 001acTi) boromyxiBchbKoro moBiTy 1, K pe3yibTar, GopMye CIUCOK (propu
PO3MiJICHNH 32 aCTIEKTaMH IBITiHHS, @ TAKOX HABOAMTH 3araJIbHUI OIMUC MICIIEBOCTI Y Pi3HHIMA
yac. Takox, 0cOOJUBICTIO pOOOTH € Te, 110 aBTOP BUILISAE OKpeMi (DIIOPUCTHYHI CITUCKH IS
pi3HKX OIOTOIIB, Y TOMY YHCII 1 J1s cyXoaiabHuX ykiB [NAUMOFF, 1903].

3aranbHi (QIOPUCTUYHI OCOOIMBOCTI PI3HUX THUIIIB POCIUHHOCTI XapaKTePHHUX IUIf
XapkiBmuHU mpexactaBieHo |y pobori  B. I TamieBa “BBemenne B 0OoTaHWYecKoe
uccienoBaHne  XapbKoBckoit rybepumm”  [TALIEV, 1913]. Cepen iHmux pooiT
HaiiBinomimumu € nparii I'. E. Tumodeesa [TYMOFEEV, 1903], C. H. Muirotuna [MYLIUTYN,
1916], I'. 1. lIupsieBa [SHYRIAEV 1906, 1907, 1913, 1914]. V 3amitui npo aesiki piakicHi
pociuaN XapkiBchkoi ¢uopu, K. A. Yrpunckuit, momae BigoMocTi npo 44 BUAM AJI KOKHOTO
3 SKUX BKazaHi reorpadiuHi xoopauHatu [OUGRINSKY, 1910]. Takox, K. A. Yrpunckuit
nyOJIiKy€e CIMCOK BHUJIB, 110 3YCTpIHAINCh MOMY Ha €KCKYpCisiX Mo XapKiBChbKid ryOepHii B
19121 1917 pokax [OUGRINSKY, 1917].

[Tepmroro 3HauHOMO Mparero moa0 Gaopu CyMCbKOTO T€000TaHIYHOTO OKPYTY MOKHA
BBakatu po6oTy K. A. YrpuHCHKOIr0, OCHOBOIO SIKOT CIYTYBaJHM €KCIEIHUIIMHI JOCTIKEHHS
OXTHpCHKOTO TOBITY. Y po0oTi aBTOp HaBoauB Outhin Hix S00 BuuiB pocauH [ OUGRINSKY,
1912]. OnHi 3 nepMx BiIOMOCTEH PO MEPBOLBITH JTOCIIIKYBaHOT TEPUTOPIi OyJI0 HaBEJEHO
3 okosuis Micta Cymu [STARODUB, 1914] ta Cymcbkoro moBity [ZALESSKY, 1914].

Y 20-ti poku XX cromitts €. M. Jlapenko, M. L. KotoB [KoTOov, 1927],
M. B. Knokor  [KLoKOv, KoTtov, 1925] Ta iHmi npoaoBxuwix (GIOPHCTHYHI Ta
(b1TOLIEHOTHYHI 0CHIIKEeHHs! (hopu 1 pociuHHOCTI XapkiBmuHU Ta Cymmunu. Cepen pooiT
TOTO Yacy Ba)KJIMB1 BIZJOMOCTI IIOZO JYYHOI Ta CTENOBOI POCIMHHOCTI HaBeJIEHO y poOoTax
€. M. JlaBpenka «K ¢dmope XappkoBckoro yesna», «Hoswie manabie K (uiope XapbKOBCKOM
ryoepHun», «HekoTopble naHHBIE O CTENHOW pPACTUTENBHOCTH CEBEPHBIX UYEPHO3EMOB
JleBoOepexxnoit Ykpaumubl» [LAVRENKO, 1917, 1925, 1931] ta 1. T.303a «PocnuHHICTH
MuxaiiniBebkoi 1immau Ha Cymiuai» [Z0Z, 1933].

[TapanenbHo 3 QrropuCTHIHUME Ta PITOIEHOJOTIYHUMH TOCHTIKeHHSIMH B 30-X pokax
HAYKOBIIl MPHUIUBIM yBary NHUTaHHSAM CHUCTEMaTHKH, Treorpadii Ta ekosorii pociuH.
binpuricTs 3 UX poOiT, MICTATH BIJOMOCTI PO (PIJIOpy TEPUTOPIT AOCHIHKEHHS Ta MOMKUPEHHS
OKpeMHUX BHIiB. 30KpeMa, III TNHUTaHHA pO3KpUTi Yy pobotax M. B. KnokoBa Ta
H. O. JlecsroBoi-1llocTenko, 1110 MpUCBAYEHI BUBYCHHIO poay Thymus B Ykpaini [KLOKOV,
DESIATOVA-SHOSTENKO 1927, 1932, 1938]. Takox HUTaHHSAM CHUCTEMAaTHKH Ta reorpadii
saiimaetbes 1O. JI. Kneomnos, 30kpema BuBuae poauny Caryophyllaceae [KLEOPOV, 1936],
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I. H. JluTBuHEeHKO TMIIE HOTAaTKM mpo ymoBH 3poctanHs Coronilla elegans Panci¢
[LYTVYNENKO, 1937], a FO. M. [Ipokynin 3aiimMaeThcsi BUBUEHHSM ponay Poa [PROKUDIN,
1939]. V¥ noganpmomy, BUXOIATh ApykoM podbotu M. B. KiokoBa, 110 nprcBsiueHi BUBUCHHIO
3nakiB, poaiB Jurinea, Onosma [Klokov, 1950a,b, 1953] ta podoru M. M. lo6pouaeBoi 3
BHUBYCHHS Bosomok [DOBROCHAEVA 1947, 1949].

VY 1936 poui C. O. IniyiBChbKU# NHIIE PO CTBOPEHHS 3aMOBIIHUKIB Y XapKiBChKii
obutacTi, o GakTHYHO € OJHIEI0 3 MEPIIMX POOIT PO 3amoBigaHHsA TEpUTOPii [ILLICHEVSKII,
1936]. ¥V 1950-Ti poKH MOYMHAETHCS AKTUBHE JOCIIDKEHHS 3amoBiHuKa «MuxaaiBchbka
iMHA» Ta CyMbKHHX Teputopiii [KHARKEVYCH, 1956; BILYK, 1957].Y Toii e uac,
I. H. JIutBuHeHko, mo Ha Toil yac mpaimoBaB B CyMChKOMY MEAaroriyHoOMy YHiBEpCHUTETI,
OIMKCYE IydHy pocnuHHicTh piuku [1cen [LYTVYNENKO, 1957].

VY 60—70-11 poku XX CTONMITTS y3arajJbHIOIOYM BiZIOMOCTI Ipo (IIopy i POCIMHHICTH
XapkiBcbkoi ob6sacti HaBoauTh M. I'. Onekcienko [ALEKSEENKO, 1971], a O. I1. MpuHchKkuid
MPOBOANTH Teorpadiuamii aHamiz ¢uiopu niBooepexxHoro Jicocrenny YPCP [MRYNSKYI,
1969]. Takox O. II. Mpuncekuii Ta M. I. KoTOB HaBOJSTh KOPOTKY XapaKTEPUCTUKY (IOpH
ta pociauaHOCTI CepenHpopychkoi Bucounnu [KOTOV, MRYNSKYI, 1969], ne 3a3nHadaroth
BUJU-JIOMIHAHTH HA MIBHIYHUX Ta MIBJIEHHUX BaplaHTaX JYyYHUX CTEMiB. 3a pe3yibTaTaMu
excnenuniii Cymmmaoo O. I1. MpuHChkuii Bumyckae mpamio npo pemikta CyMimHA
[MRYNSKYI, 1970]. V i s poku B. B. IIpoTomnomnosa po3mnodnuHae A0CHTIKEHHS aJIBEHTHBHUX
pociuH jticocteny Ta creny [PROTOPOPOVA, 1964, 1973].

Y1967 poui B Ykpaini OyB crBopeHMil JlepaBHUN KOMITET 3 OXOPOHH HPUPOJIH,
micig goro B 70-80-Ti poku B XapkiBcekiii Ta CyMCBKiii 0071acTsSX aKTUBHO MPOBOIMIIACH
po0oTa 3 BUBYEHHSI POCIMHHOTO MOKPUBY. Y HHUB3I Mpamb OOTaHIKM HABOJIWIM PE3yIbTaTH
JOCIIJKeHHSI cTaHy pociauHHOCTI 3aruiaBu p. Ciepepkuit [linens [GORELOVA, 1987, 1989;
PROKUDIN, MATVIENKO, 1987] ta ii 3MiHHK B pe3y/bTaTi aHTPOIIOI€HHOTO BILIMBY. [IUTaHHAM
aHTPOIIOTEeHHOI TpaHcopmanii ¢iaopu mpucBsuena poodora E. J[. €pmonenko, ne aBTop
HaBOJUTHh CHHUCOK 72 aJBEHTHBHMUX BMJIB POCIHH, IO 3YCTPIYarOTbCS B JOJIMHI CepelHbOI
teuil piuku CiBepcbkuil [liHenp, y ToMy uuciai Ha TepUTOpii «[ OMUIBIIAHCHKI JICH»
[ERMOLENKO, 1987a,b]. ¥V 1979 konektuB aBTopis, Ha uoii 3 0. H. [IpokyniHuM, BUITyCTHB
poboty «Penkue u mcyesarmue pacTeHUs: XapbKOBCKOW 00JacTH TpeOyrolue OXpaHbl» 31
cnuckoM 118 BuaiB, skuif OyB CTBOpeHHMH B mpoleci MiArOTOBKM UYepBOHOI KHUTHU
VYxpaincekoi CCP [PROKUDIN et al., 1979].

Pocnunnicte Cymcpkoi o6macti Oyma y3aranbHeHa B po6oti K. K. Kapnenko,
B. A. KoBryn [KARPENKO, KOVTUN, 1980]. V Toii »xe wac BHilIa JPYKOM poOOTa
B. A Conomaxu. «®nopuctuuna kiaacuikauis JTy4HOI POCIMHHOCTI Oaceliny p. Bopckmm»
[SOLOMAKHA, 1981], mpore mnHTaHHIM, IO MOB’s3aHI 3 CYXOAUIBHUMH JIyKaMd Oyia
MpUalIeHa JiMiie He3HauyHa yBara. Y 90-x pokax TpaB’sSHHCTUM THUIIOM POCIMHHOCTI Ta
CTENMOBUMH acorriamisMu 3aiiMaeTbest 1. B. Tonuapenko [GONCHARENKO, KARPENKO, 1998,
1999, 2000a,b,c] Pe3ynpraToM GaraTopiuHHX MOCTIKEHb CTA€ TpaIl «AHAII3 POCIUHHOTO
MOKPUBY MiBHIYHO-CX1IHOTO JIicOCTeNy YKpaiHW», B AKif BUCBITIEHHI CMHTAaKCOHOMIUHUM,
(bIOpUCTUYHUM, CO30JIOTIYHUHN aHali3 POCIUHHOTO MOKpUBY CyMCBKOro reo0OTaHIYHOTO
okpyry [GONCHARENKO, 2003].

VY 1986 pomi Buxoauth cratts JI. M. I'openoBoi «CocTosiHue B IEPCTIEKTUBBI OXPaHbI
BUJIOB pacTeHMii cpeaHero teueHus p. Cesepckuit JloHel, BKIOUeHHBIX B «KpacHyl0 KHHUTY
CCCP» u «YepBony kuury Ykpaincekoi PCPy»», B siKiif HABeIEHO CITMCOK BHIIB, 1110 B3STI i
oxopoHy. Takox, y poOOTi MPOMOHYETHCS CTBOPUTU 3aKa3HUKH Ta PE3epBATH JIi OXOPOHHU
iHmux BuaiB [GORELOVA, 1986]. 3romom, y poOoTi «Penkue W ucYe3aronue pacTeHUs
6acceitna p. CeBepckuii Jlonen B ero cpeanem teueHun», JI. M. I'openosa Tta 1. B. [IpynsoBa
MPOIMOHYIOTh 10 0xopoHH 200 BHIIB POCIUH, SKI PO3JUIMIN HAa TPU KaTeropii 3a CTyMeHEM
pinkocti [GORELOVA, DRULEVA, 1987]. ¥V 1999 pomi JI. M. I'opesnoBa ta O. O. AnboxiH
JPYKYIOTh CIIMCOK PiIKiCHUX BUIIB pociuH XapkiBuau [GORELOVA, ALEKHIN, 1999].
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OxopoHoro cTenoBoi pocinuHHOCTI, B CyMChKii 00acTi, 3aiiMa€eTbCs KOJEKTHUB
HaykoBuiB, cepen skux K. K.Kapnenko, M.IL Kuum, O. C. Poninka, A. Il Bakan
[RODINKA, KARPENKO, 1994; KARPENKO et al., 1994]. V pe3ynbraTi CriIbHUX OaraToOpidHUX
JIOCITIJIKEHD 3’ BISIFOTHCS POOOTH «Jl0 MUTaHHS OXOPOHH 3AJIMIIKIB CTENOBOI POCIMHHOCTI Ha
CymiuHi», «PociuaHicTh CyMChKOI 00acTi, ii cCydacHUH CTaH 1 MpoOJeMH OXOPOHU Ha
CymmumHi» Ta iHmi [KARPENKO, RODINKA, 1992; KARPENKO, KOVTUN, 1996]. ¥V 2001 poui
BUXOJUTh MOHOTrpadis «Pocnunu, 3aHeceHi 10 YepBOHOI KHUTU YKpaiHM, 110 BUSBIICHI Ha
teputopii Cymcrkoi obmacti» [KARPENKO et al., 2001].

VY 2002 pomi Buitnia mororpadis JI. M. I'openosoi Ta O. O. Anboxin «PocinuHHui
NOKpUB  XapKiBIIMHU», fKa CTajla pe3yiabTaToM OaratopiuyHuX  (IIOPUCTHYHHUX 1
reo0OTaHIYHHUX JOCIIIKeHb. HaBeleHO aHOTOBAaHUM CIMCOK, SKHH BKIouae 1257 BuUmiB
pPOCIIMH, BHUKJIAQJEHA ICTOPisi BUBYEHHS POCIMHHOTO TOKPUBY XapKIBIIMHH, KOPOTKa
XapaKTepUCTHKa CTaHy (JIopu AUKOPOCIUX CYAMHHHUX POCIHMH, OCHOBHUX (opMariiit
POCJIMHHOCTI Ta UTaHHs 0XOpoHH [GORELOVA, ALEKHIN, 2002].

[Ticns 2000 poky HaAWOUIBII aKTyadbHUM 3aJUINAETHCS MUTAHHS BUBYCHHS Ta
30epexeHHsT pOCITMHHOTO MOKpHBY [FILATOVA, 2010; FILATOVA et al., 2017; SKLIAR, SKLIAR,
2011], came TomMy GaraTo AOCIi/PKCHb HAIpaBJICHI HE JIMIIEC HA CTBOPEHHS HOBHX 00’ €KTIB
npUpOAHO-3anoBigHOro houny (nam I13®), ane it AeTanbHINIOr0 BUBYEHHS BXKE ICHYIOUHX
[BABAEVA, FIiLATOVA, 2007; BEZRODNOVA, 2006; HANDzHA et al., 2003]. ¥ poboti
«[IpuponHo-3anoBinnuii  ponx XapkiBcbKoi 005IacTi» HABOAMTHCS CTUCHA OOTaHIYHA
xapakTepucTrka 00’ extiB Ta Tepurtopiit [13® XapkiBcbkoi obiacti [KLIMOV et al., 2005].

PaputeTHy KOMITOHEHTY CTEMOBOi POCIMHHOCTI Ha TepHTOpii OaceitHy p. Bopckia,
nocmimkyBana I. €. [llanapenko. B po6oti «PinkicHi cTenoBi BUAU POCIUH OacelHy piuku
Bopckna (ma tepuropii Cymcbkoi 00racti)» aBTOp HaBOAWUTH 22 PIAKICHHX BHIH, IO
MPUYPOYEHI O CTENOBHX (DITOIEHO3IB 32 OPUTiHAIBHUMH, JITEPATYPHUMH Ta repOapHUMHU
naHuMu. [t repuTopii TaHAmagTHOrO 3aKa3HUKa MICIIEBOTO 3HaUeHHS «JIucuisy, HaBOASTh
5 piAKICHUX BUJIB POCIHH, JJIi €HTOMOJIOTIYHOTrO 3aKa3HUKa «bopoMIITHCHKUITY, B OKOJIHIISIX
c. bopomis BiaMivanu 2 piAKICHI BUJIM, TAKOX IIISHKY 13 CTEIIOBUMH papuTeTaMH BiAMIYaIn
Oing c. BoBkiB, B ypouniii «Kam’sHuit sp». Haiibinpine pigkicHUX BUIIB HaBOASTHCS 3
ypounia «YexiB sip» y BenmkonucapiBcbkoMy paiioHI, papuUTETHAa KOMIIOHEHTa SIKOTO
npejcTabieHa 12-ma Bugamu [ SHAPARENKO, 2013].

B ocranH1 poku po3no4yaTro BUBUEHHS O10TMYHOrO PI3HOMAHITTS JYKIB HA TEPUTOPIl
HalioHaJbHOro mnpupoaHoro mapky (mami HIIIT) «['ominbmiancbki jicu» Ta Ha 1HIIMX
TEPUTOPIsIX 3MIIBCHKOro pailoHy XapKiBCbKOi 001acTi, sIKi € MEepPCHEeKTUBHUMHU 00’ €KTaMu
[13®. I1poBeneHi AOCHIHPKEHHS TPUCBAYEHI €KOMOP(hIYHOMY aHalli3y JIy4HUX (ITOLEHO31B Ta
BUBYEHHIO X (DIOPUCTUYHOTO CKJIAy, aHAJI3y CTPYKTYpPH pyJepaibHOi (pakilii, BUBYCHHIO
€KOJIOrO-IIEHOMOP(IYHUX  OCOOJMBOCTEM POCIMHHUX YIPYNyBaHb 1 BCTaHOBJIEHHIO
€KOJIOTIYHHUX PEKUMIB MICLIE3pOCTaHb y 3aJeKHOCTI BiA iX po3ranryBaHHs B penbedi. B
O11BIIOCTI POOIT aBTOPU HE MPHUBOJAATH NOBHHUX CIMCKIB BUBYEHOI (IOPH, a JIUIIE BKA3yIOTh
JesiKi PiAKICHI BUAM, a00 K 1HIII, HAWOUIBII «IIiKaBi», IO CTOCYIOTHCS TEMHU JTOCIHIKCHHS.
[PYRINA, SAPOZHNIKOVA, 2013; GORENKO et al.,2014; BONDARENKO, 2016]

Ha 6a3i CymcbKOro Jep»aBHOTO MEAaroriyHoro YHIBEPCHUTETY TaKOX HPOBOIATH
JOCITIKeHHS 11010 ¢iTopisHoMaHiTTs HoBocTBOpeHoro HIIIT «I'ersmanchkuii» [KARPENKO,
2009]. € Hu3Ka JOCHIHKEHb MPOBEJICHUX B OKOJUIISX Oi0JIOTIYHOT CTaHIlii «BakamiBuiuHa
[VAKAL, 2018]. ¥ CymcbkoMy arpapHoMy yHiBepcuTeTi min kepiBauirrBoM HO. A. 3mo0ina
PO3pOOIIA€EThCS TONMYJALIMHUNA HAampsSIMOK, TaKOX BEIETbCS aKTHBHA pOOOTa 3 BHBUCHHS
JYKiB, MPOTE 3A€01IBIION0 PO3IIISIIAE€THCS caMe KOPMOBA LIHHICTh Jy4YHUX (PITOIEHO31B ab0
OKpEeMHUX BHUJIB JIy4HOTO pi3HOTpaB’si [BONDAREVA, 2004; BONDAREVA, KYRYLCHYK, 2011,
2015; BONDAREVA et al., 2019; KorRoVIAKOVA, 2009; KOROVYAKOVA, TIKHONOVA, 2013;
KYRYLCHUK, 2014; KYRYLCHUK et al. 2019; ZLoBIN et al., 2010, 2015].Y 2019 poui Buiinua
apykoM pobota «50 pinkicHUX pocivH CyMITUHU. ATIac-TOBIAHUKY, sIKA MICTUTh Cy4acHHUM
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kaprorpadiuHuii Marepian, 1€ TOpsAa 3 aKTyaJIbHUMH 3HaXiJIKaMd, TaKOXX BpaxoBaHi
JitepatypHi Bizomocti [PANCHENKO, IVANETS, 2019]

3po3yMiJio, IO yCi BUIIE BKa3aHi poOOTH HE MOXKYTh HaJaTH MOBHOI iHGOpMarlii mpo
ICTOpiI0O JOCHIDKEHHS Ta CTaH CYXOAUIBHHMX JIyKiB Ta JIy4HHX CTEIIB Ha TepuUTopil
CepenHbopyChKOI MiAMPOBIHIIIT JicocTeny YKpaiHu. B G1abI10CTI Mpaih MOXHA 3HAWTH JIAIIES
BIJIOMOCTI MPO OJWH-IBAa BHUJAM, IO 3POCTAIOTh HA JaHIA TEPHUTOpii, MPOTEe HABITH TakKa
iH(dopmartis € niHHOW. Takox € poOOTH, 110 OMUCYIOTh BXKE PO30paHi IIISHKH, II€ T0IToMarae
Kpale po3yMiTH MaclITabu 3MEHIIEHHS TEPUTOPii CYXOMUIBHMX JIYKiB Ta MOMYJSALINA THUX
BUJIIB, IO TaM 3pOCTAJIH.
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Puc. 1. Kaprocxema HaWOinbmI AOCTIIIKEHHX MiIAHOK, [0 MOB’A3aHi 3 CYXOMIIbHUMH JyKaMH
CepeaHbopycbKoi NpOBiHLii.
Fig. 1. Map of the most studied areas associated with dry meadows of the Middle Russian subprovinces.

[IpoananizyBaBmM JiTepaTypHi Kepena, MOXKHA IM00AuuTH sK1 Tepuropii Oynu
HaWOUIBII  JOCHIIKEHI TMOYMHAIOUM 3 To3aMHuHynoro crtoiitrs. B Cymcbkomy
reo0otaHiyHOMY OKpy3l e oxonuui wmict Cymu, Oxtupka, TpocTsHenp, CTEHOBOIO
3amoBigHUKa «MuxaillniBcbka MUTMHA» Ta OKOJHIB OlocTamioHapy «BakamiBiuimHay.
Binomocti mpo ¢uopy CyxoOUIbHUX JYKIB XapKIBCBKOIO T€000TaHIYHOIO OKpYTy
371e01TBIIOT0  30cepekeHi Ot micT XapkiB, borogyxie  Ta OiojoridyHoi craHuii B
cem [alimapu.

Ha ocHOBi mocnmipkeHUX Ta 3rajlaHuX y CTaTTl JITEpPaTypHUX JDKEpes, sSKi HaJaroTh
iHpopMaLiio 1oa0 (IOPU CYXOAUIBHHUX JIYKiB, MOXHA MOOAYUTH ICTOPII0 PO3BUTKY
OOTaHIYHMX JOCITIKEHb Bi moyatky XIX cropiuus i 1o ceoronui. [Ipu ipomy, 1o 1900 poky
Oynu nuie 3arajibHi (JIOPUCTHYHI poOOTH, mpote Bxke g0 1920 poky, micis CTBOPEHHS
ToBapucTBa AOCHIAHUKIB MPUPOAH, 3HAXOAUMO Mepili poOOTH Mpo piakicHI Buau, a 3 30-x
POKIB OOTaHIKM IMOYMHAIOTH 3aliMaTUCh NMUTAHHAMU reorpadii Ta CHUCTEMAaTHKH POCIHUH.
[{imkoM 3aKOHOMIPHO, IO Y BOEHHI Ta MICISIBOEHHI POKH, i€ MEBHHM cmaj y KUIbKOCTI
poOIT, IpOTe HaBITh TOJI MPOJOBXKYBAJIUCH OOTaHIUHI AOCHiKeHHS. 3 1960 akTyanbHUMHU
CTaJld TUTAHHS OXOPOHH MPHUPOAM Ta BUBYEHHA pOCIMHHOCTI. [lounmnaroum 3 2000 poxy
MO’KHa CHOCTepiratu 301IbIIEeHHsS YKciaa poOiT, 0 TAaK YW 1HAKIIE MAalOTh BIJHOIICHHS 10
bmopu CyXOAUIPHMX JIYKiB, B SKHX 3HaYyHAa YyBara NPHAUIIETHCS JOCIIKCHHIM
CO30JIOTIYHOTO  HampsiMKy. HesBaxkaroun Ha Te, 10 icTopisi BHBYEHHA (uopu
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CepenHbopyChKOi MiAMPOBIHITT JTicocTenmy YKpaiHu Iodajach Iie B MO3aMUHYJIOMY CTOJITTI,
BIJOMOCTI PO  JYYHO-CTENOBY POCIMHHICTH Jyke (parMeHtrapHi, HOTpeOyIOTh
y3arajdbHEHHS, JIOTIOBHEHHs Ta OHOBJCHHsA. Ha chOromHi moOJaIbIIe  BHBUYCHHS
(IIOPUCTHYHOTO PI3HOMAHITTS CYXOAUIBHHMX JIyKiB Ta JYYHHX CTEHiB € HaJI3BUYAIHO
BXJIUBUM JUIS TTOJTAJIBIIOTO 1X 30epekeHHS.

Iopsikn
ABTOp BHCIHOBIIOE mUpy noasky Kyszemko AnHi ApkaaiiBai Ta ['amyni FOpito ["apiitoBuuy 3a nopaau
IiJ 9ac HaNMCAHHS CTATTI.
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Spatial distribution of bryophyte species diversity in
Eastern Europe

OLEG MECHISLAVOVICH MASLOVSKY

MAsLOVSKY O.M. (2020). Spatial distribution of bryophyte species diversity in Eastern
Europe. Chornomors’k. bot. z., 16 (4): 323-332. doi: 10.32999/ksu1990553X/2020-16-4-5

To assess the spatial distribution of bryophytes in Eastern Europe, more than 53,000
localities of 1296 species were analyzed in 397 squares of 100 x 100 km. The number of
species within (or density) of one square varies from 591 (southwest of the Kola Peninsula
to less than 50 (in arid steppe and semi-desert regions in the southern part of Eastern
Europe and in some of arctic and north-taiga poorly studied territories). 8 centers of
bryophytes species diversity have been identified in Eastern Europe: Kola Peninsula, South
Karelian, Ural, Estonian, Smolensk-Moscow Upland, Carpathians, Black Sea, Caucasian,
as well as 7 intermediate sub-centers: Arkhangelsky, Timansky, Narochansky, Volzhsko-
Kamsky, South Ural, Belovezhsky, Kiev-Mozyrsky. Their characteristics and unique
species for each centers are given. A structural model of the organization and
interrelationships of bryofloras in Eastern Europe is proposed. The elevated mountain
regions are the concentration of maximum diversity and refuge for many rare species of
bryophytes in the region. The central connecting core of the system is the Smolensk-
Moscow Upland. It is through this center, there is a connection between the western and
eastern parts of the bryoflora of Eastern Europe. The most related element of the spatial
structure of bryophytes in Eastern Europe is the Kyiv-Mozyr subcenter (5 ribs), through
which the main migration of bryophytes from north to south and vice versa occurs. The
Belovezhsky and Narochansky subcenters each have 4 ribs and also actively contribute to
the migration process. Through the elevated areas of the Arkhangelsky and Timan
subcenters, the Kola Peninsula and South Karelian regions are connected with the Urals.
The most isolated in the region is the Caucasus, which maintains links with other centers
through the Black Sea center.

Key words: bryophytes, species diversity, Eastern Europe, spatial distribution

Macnoscekuit  O.M. (2020). TIpocTopoBuii po3moAii BHIAOBOr0 Pi3HOMAHITTS
mMoxonoaionux Cxignoi €Bponu. Yopromopcvx. 6om. . 16 (4): 323-332. doi:
10.32999/ksu1990553X/2020-16-4-5

JJIs OIIHKY TIPOCTOPOBOTO PO3MOALTY MOXOMOAIOHNX Ha TepuTopii CximHoi €Bpomnu Oynu
mpoananizoBani Oumbire 53 000 micuesnaxomkenp 1296 suniB B 397 kBagpaTax po3MipoM
100 x 100 kM. KinmpkicTh BHIIB B MeXkax (200 MIUTEHICTH) OMHOTO KBaapaTa Bapitoe Big 591
(nmiBnennwuii 3axia Kosnbchkoro miBocTpoBa) 10 MeHIn Hixk 50 (B MOCYIIIMBUX CTEHNOBUX i
HaIliBIYCTEJIbHUX perioHax B MiBlIeHHIN yacTuHi CxigHoi €Bpomu 1 psay apKTHYHHX 1
MiBHIYHO-TAaHTOBMX Mal0 BHBYCHHX TepUTOpid). Buaimeno § 1meHTpiB BHIOBOI
pizHOMaHITHOCTI Moxomoniouux Cximuoi €Bpomnm: Komscwekuii, IliBnenHo-Kapenscpkuii,
Ypanbcekuii, EctonchKuid, CMmosieHChbKO-MOCKOBChKa BHUCOYMHA, Kapmnarn,
Yopaomopceekuii, KaBka3pknif, a Takoxk 7 MPOMDKHHUX CyOIEHTpiB: ApXaHTEIbCHKHH,
Timancekuii, Hapouancwekmii, Bomspko-Kamcbkuii, I[liBneHHO-Ypanschkuid, binoBe3pkui,
KuiBcbko-Mo3upebknit. Jlana ix XapakTepucTHKa 1 HaBeA€HI YHIKaJIbHI  BHIM.
3arpornoHoBaHO CTPYKTYPHY MOJENb OpraHizalii Ta B3aeMo3B's3KiB Opioduopu CxinHol
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€Bponu. ['ipcbki palioHN € 30CepeKEHHSIM MaKCUMaJIbHOT PI3HOMAHITHOCTI i TPUTYJIKOM
JUIsl 0araThOX PiIKICHUX BHJIIB MOXONO/AIOHUX B perioHi. LleHTpaJIbHUM CIIOTYYHUM SAPOM
cucremu € CmoneHchK0-MocKkoBchKa BrucouynHa. Came depes meil IeHTp 0iopi3HOMAaHITTS
3MIHCHIOETBCS 3B'SI30K MIXK 3aXiTHAMH 1 CXiJHMMH dYacTWHamu Opiodmopu CximHOl
€Bporn. Haiibinpm 3B’ 13yI04UM €JIEeMEHTOM IIPOCTOPOBOI CTPYKTYypH Opiodmopu Cximuol
€pormn € KuiBcpko-Mozupcebkuii cyoueHTp (5 pebep), came depe3 HbOTO 3iHCHIOETHCS
OCHOBHa Mirpamis 6pioiToB 3 miBHOYI Ha MiBACHB i Ha3ax. binosespkuit i HapouaHchkmid
cyOIIeHTpH MarfoTh 10 4 pedpa i TakoXK aKTHBHO CIIPHUSIOTH MirpamiifHoMy mporecy. UYepes
MiJTHECCHI JUITHKH ApXaHrelbChbKOTO Ta TIMaHCHKOTO CYOIICHTPIB 3IIHCHIOETHCS 3B'S30K
Komnbcbkoro i IliBnenno-Kapenscbkoro perioniB 3 Ypanom. HaiiGinem i3o1p0BaHuM B
perioHi € KaBka3, sikuii 37ifiCHIOE 3B'A3KHM 3 IHIIMMH LEHTPaMu uepe3 YOpHOMOPCHKHN
LEHTP.

Kmiouosi cnosa: moxonodibui, euoose piznomanimms, Cxiona €epona, npocmoposuil
pO3n00in

MACJIOBCKUIT  O.M. (2020). TIpocTpaHCTBeHHOe paclpe/iejieHUe  BHIOBOIO
pa3Hoodpa3usi Moxoodpasubix Bocrounoii EBponsl. Yepromopck. 6om. sc., 16 (4): 323—
332. doi: 10.32999/ksu1990553X/2020-16-4-5

Jns OLEHKHM NPOCTPAHCTBEHHOTO pACIpelelieHus] MOXOOOpa3HBIX Ha TEPPUTOPHH
Bocrounoii EBponbl Obuti npoananusupoBanbl Ooniee 53 000 mecronaxoxaenuit 1296
Bua0B mo 397 xBaaparam pasmepom 100 x 100 km. KonudecTBo BUIOB B mpeaenax (win
IUTOTHOCTB) OJHOTO KBajpara BapbupyeT oT 591 (roro-3amajx Konbckoro moiyoctposa) 10
MeHee 50 (B 3acylUIMBBIX CTEHHBIX M TOJYNYCTHIHHBIX PETHOHaX B IOKHOM YacTH
Bocrounoit EBponbsl u psga apKTHYECKHX M CEBEPO-TACKHBIX CIA0OM3yYeHHBIX
Tepputopuii). BeieneHsr § IIEHTPOB BUAOBOTO pa3zHO0Opa3us Moxoo0Opa3HbIX BocTounoit
EBponbr:  Konbckuii, HOxno-Kapensckuii, VYpaneckuil, OcroHckuil, CMOJIEHCKO-
MockoBckass BO3BbILIEHHOCTh, Kapnatel, YepHomopckuii, KaBkasckuil, a Taxxe 7
MPOMEKYTOYHBIX CYOIICHTPOB: ApxaHrenbckuil, Tumanckuil, Hapouanckuii, Bomkcko-
Kamckuii, IOxHo-Ypaneckuii, benoBexckuii, KueBcko-Mo3bippckuil. Jlana ux
XapaKTepUCTHKAa M TPHUBEICHBI yHUKaJbHbIE BHIBL. IlpemioskeHa CTpyKTypHas MOJAETHb
opraHuszanuu M B3aumocszeld Opuoduop Bocrounoit EBponbl. Bo3BbllieHHBIE TOpHBIE
pafioHBI SBISIOTCS COCPEIOTOYEHHEM MAaKCHMAJIbHOTO Pa3sHOOOpa3us M yOeKHIIEeM st
MHOTHX PEIKHX BHJIOB MOXOOOpPa3HBIX B peruoHe. lIeHTpaabHBIM CBS3YIOIIUM SAPOM
cuctemsl aBisieTcds CMoneHCKO-MOCKOBCKasi BO3BBIIIEHHOCTh. VIMEHHO uepe3 3TOT LEHTP
6mopa3HO00pa3us OCYIIECTBISAETCS CBA3b MEXAY 3amaJHBIMH M BOCTOYHBIMH YacCTSIMH
opuodaopsr Bocrounoit EBponsl. Hanbonee cBS3aHHBIM 3JIEMEHTOM IIPOCTPAHCTBEHHOM
CTpYKTYphI Oprodmop Bocrounoit EBpomnsl sBisercst KueBcko-Mosbipckuit cyOueHTp (5
pebep), NMEHHO 4epe3 Hero OCYILIECTBIISICTCS OCHOBHAsI MUTpanusi OpHoQHTOB ¢ ceBepa Ha
tor u obparHo. bemoBexxcknuit 1 HapowaHCKuii cyOLEeHTpH UMEIOT MO 4 pebpa W Takxke
aKTHBHO CIIOCOOCTBYIOT MWIPAallMOHHOMY Tiporieccy. Uepe3 BO3BBINICHHBIE YYacTKH
Apxanrensckoro, TumaHckoro cyOIeHTpOB ocymiecTBisercs: ¢Ba3b Konbsckoro n FOxHo-
Kapenbckoro permonoB ¢ Ypanom. Hambonee W30JIMPOBAaHHBIM B PETHOHE SIBISIETCS
KaBka3, ocyniecTBIsONUN CBS3U C APYTUMU IIEHTpaMu uepe3 UepHOMOPCKHI IEHTD.

Kniouesvie cnosa: moxoobpasuvie, e6udosoe pasznoobpaszue, Bocmounas Espona,
NPOCMPaHcmeeHHoe pacnpeoeieHue

Eastern Europe is a big region, on the territory of which various natural zones are
represented: tundra, taiga, deciduous forests, steppes, semi-deserts and fragments of
subtropics. The species diversity of various plant groups is represented here unevenly, which
is due to the zonal aspect, physical and geographical conditions, ecological and anthropogenic
factors, as well as the history of ecosystem formation. Thus, the spatial distribution of plant
species richness in the region is the most important characteristic of biodiversity.

In addition, to study the history of the formation of floras of separate territories within
the big region, their current state and prognosis of their development under conditions of
increasing anthropogenic impact, it is necessary to consider them in a broader spatial aspect.
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The territory often studied by florists is located in the place of contact of various
natural zones and species of various origins take part in the flora. Therefore, it is advisable to
consider the flora of a particular territory as part of the floristic system of a large region. This
approach, substantiated by us [MAsLOVsKY, 2002], seems to be justified also in connection
with the peculiarities of the geographic distribution of bryophytes, their ecology and biology
(a considerable extent of their ranges, the settlement of microeconiches, etc.), as well as the
close phytogeographic connections of individual bryofloras. region. Thus, the object of our
study was the spatial distribution of species biodiversity of bryophytes in Eastern Europe.

Materials and research methods
To assess the spatial distribution of bryophytes on the territory of Eastern Europe,
more than 80,000 localities of 1296 species were analyzed in 397 squares 100 x 100 km in
size (Fig. 1); in fact, the density of distribution of the number of species per unit area (10,000
sg. km) was estimated. Bryophyte mapping was carried out as a result of processing of
literature sources, herbarium materials and field studies, and on the basis of the basic system
of geographical maps — the Universal Transverse Mercator (UTM), which is used for the
publication of the Atlas Florae Europaeae for vascular plants [ATLAS .., 1972]. All records of
bryophytes were used, including historical ones, but with critical recommendations from the authors of
regional floras. Of course, using only recent collections would make it possible to study the current
state of bryological species diversity and its dynamics, but this is a task for further separate
investigations. We also define the geographical boundaries of Europe according to this
publication, when only the northern part of the Caucasus is part of Europe. The mapping of
Arctic islands may be a separate study and not included in the objectives of the work.
Field floristic research was carried out by the author on the territory of Belarus and in
a number of regions of Eastern Europe (Lithuania, Carpathians, Crimea, Ural, Valdai and
Smolensk-Moscow Uplands, Kola Peninsula, etc.).

Fig. 1. Area of mapping and division into squares.

More than 700 literary sources were processed. Among them, as generalizing
publications of the bryoflora of the former USSR [IGNATOV, AFONINA, 1992; IGNATOV,
AFONINA et al. 2006; KONSTANTINOV et al., 1992; SAVICH-LYUBITSKAYA, SMIRNOVA, 1970],
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Belarus [RYKovsKY, MASLOVSKY, 2004, 2009], Ukraine [BACHURINA, MELNICHUK, 1987-
2003; Boiko, 2002, 2008], Lithuania [JUKONIENE, 2003], Latvia [ABOLIN, 1965, 2001],
Estonia [INGERPUU et al., 1998], Moldova [Simonov, 1978], Russia [IGNATOV, IGNATOVA,
2003, 2004; POTEMKIN, SOFRONOVA, 2009; KONSTANTINOVA et al., 2009], many regional
floras, Red Data Books. A list of the main part of the literature is presented in the book
[MAsLoOvVsKY, 2017].

Of course, a complete mapping of all known distribution sites of bryophytes in such a
large territory as Eastern Europe is impossible, since the volume of bryological literature and
concrete data is constantly growing rapidly. The concrete locations of some species were
difficult to establish, although they were listed in the flora of certain regions.

The species composition and spatial distribution of bryophytes in the western part of
Eastern Europe have been studied most fully, in our opinion, and, conversely, the eastern
lowland arctic, taiga and steppe regions are less studied in the bryological sense. However, the
general patterns of the spatial distribution of bryophytes in Eastern Europe are already more
or less visible.

The materials were inputed in specialized databases, on the basis of which an
electronic atlas of the distribution of bryophytes in Eastern Europe was created (Fig. 2).
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Fig. 2. Electronic atlas of the distribution of bryophytes in Eastern Europe.

The taxonomic species names of bryophytes are given mainly according to the general
European summary [HODGETTS, 2015].

The results

The number of species within one square varies from 591 (south-west of the Kola
Peninsula to less than 50 (in arid steppe and semi-desert regions in the southern part of
Eastern Europe and a number of Arctic and north-taiga poorly studied areas). For the latter,
more detailed studies can to some extent change the data on the spatial distribution of
bryophytes in the analyzed territory without changing the general nature of the patterns.

A general analysis of the distribution of the spatial bryophytes species diversity in
Eastern Europe shows (Fig. 3) that the species diversity is mainly concentrated in the
mountainous and upland regions of the Kola Peninsula, southern Karelia, the Urals, the
coastal territories of Estonia (alvars), the Carpathians, Crimea and foothills Caucasus.

The following centers with the maximum species density on the territory of Eastern
Europe can be distinguished (Tabl. 1):
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Table 1.
Maximum species density in the centers of bryological species diversity (on 10000 square km)
on the territory of Eastern Europe.

Centres Maximum number of species
A — Kola Peninsula 591
B — South Karelian 370
C - Ural 480
D — Estonian 445
E — Smolensk-Moscow Upland 326
F — Carpathians 495
G — Black Sea. 429
H — Caucasian 361

A — Kola Peninsula (mainly south-western part). It is located at the junction of the
Arctic, Alpine and Boreal regions, which determines the maximum species diversity of
bryophytes per square — 591. Only in this center of species diversity are bryophytes found on
the territory of Eastern Europe (within the study area): Asterella lindenbergiana Corda ex
Nees) Lindb., Barbilophozia rubescens (M.Schust. & Damsh.) Kartt. & L.Soederstr.,
Cephaloziella varians (Gottsche) Steph., Lophozia schusteriana Schljakov, Mesoptychia
heterocolpos var. arctica (S.W. Arnell) L. Soderstr. & Vana, Saccobasis polymorpha
(R.M.Schust.) Schljakov, Scapania glaucocephala (Taylor) Austin, S. obscura (Arnell &
C.E.O.Jensen) Schiffn., S. sphaerifera H.Buch & Tuom., S. spitsbergensis (Lindb.)
Muell.Frib., Schistochilopsis grandiretis (Lindb. ex Kaal.) Konstant., Andreaea blyttii Bruch
et al., Bryum bryoides (R. Br.) Wijk & Margad, B. lapponicum Kaurin, nom. llleg., B.
muechlenbeckii Bruch & Schimp., B. teres Lindb., Drepanocladus angustifolius (Hedenis)
Hedends & C.Rosborg, Encalypta brevipes Schljak., Gymnostomum boreale Nyholm &
Hedends, Hygrohypnum smithii (Sw.) Broth., Oncophorus virens var. serratus (Bruch & W. P.
Schimper) Braithwaite, Sanionia georgicouncinata (Miill.Hal.) Ochyra & Hedenis,
Schistidium subjulaceum H.H.Blom, S. tenerum (J.E.Zetterst.) Nyholm, Sciuro-hypnum
dovrense (Limpr.) Draper & Hedends, Trematodon brevicollis Hornsch., Ulota phylantha
Brid.

B — South Karelian. Covers various parts of the boreal region. The combination of a
variety of different taiga conditions, the presence of two large lakes (Ladoga and Onega) and
the proximity of the Baltic, as well as small areas of alvars, cause a significant species
diversity of bryophytes (326 in the east and 370 in the west per 10,000 km?). Only in this
center of species diversity are found in Eastern Europe (within the study area): Cephaloziella
stellulifera (Taylor ex Spruce) Schiffn.,, Gymnomitrion obtusum Lindb., Climacium
japonicum Lindb., Orthotrichum urnigerum Myrin, Schistidium canadense (Dupr.) Ignatova
& H.H. Blom.

C — Ural (central part of the Ural mountain range). Here, the number of species per
square reaches 480. This diversity of mountain conditions, as well as the surrounding areas of
the boreal regions and immoral. Only in this center of species diversity are found in Eastern
Europe (within the study area): Asterella saccata (Wahlenb.) A. Evans, Brachythecium
buchananii (Hook.) A. Jaeg., Bryum sauteri Bruch & Schimp., Fontinalis hypnoides var.
Duriaei (Schimp.) Kindb., Hylocomium splendens var. obtusifolium Geh.) Paris, Molendoa
tenuinervis Limpr., Oligotrichum falcatum Steere, Orthotrichum pellucidum Lindb., Timmia
sibirica Lindb. & Arnell.
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Fig. 3. Centers and sub-centers of species diversity of bryophytes of Eastern Europe: A — Kola Peninsula,
B - South Karelian, C — Ural, D — Estonian, E — Smolensk-Moscow Upland, F — Carpathians, G — Black
Sea, H — Caucasian, 1 — Arkhangelsky, 2. Timansky, 3. Narochansky, 4. Volzhsko-Kamsky, 5. South Ural,
6. Belovezhsky, 7. Kyiv-Mozyr.

D — Estonian. Located within the boreal region and adjacent to the Baltic Sea. The
center of species diversity here is concentrated in the so-called alvars, formed by limestone,
treeless landscapes, where a thin fertile alvar soil with a high calcium content is formed.
Alvars are typical for the northern part of Estonia, including the island of Saaremaa. In
addition to specific substrates, Atlantic climatic conditions are most pronounced here. The
density of bryophyte species per square meter here reaches 445. Only in this center of species
diversity are found on the territory of Eastern Europe (within the study area):Cephaloziella
elegans (Heeg) Schiffn., Mannia sibirica (Muell.Frib.) Frye & L.Clark, Riccia warnstorfii
Limpr. ex Warnst., Archidium alternifolium (Hedw.) Mitt., Bryum blindii Bruch & Schimp.,
B. marratii Wilson, Hedwigia stellata Hedends, Microbryum floerkeanum (Weber & D.
Mohr) Schimper, Orthotrichum rogeri Brid., O. rupestre var. sturmii (Hoppe & Hornsch.)
Jur., Splachnum pensylvanicum (Brid.) Grout ex H. A. Crum, Thamnobryum subserratum
(Hook. ex Harv.) Nog. & Z. lwats., Tortella rigens Alberts., Zygodon stirtoni Schimp. The
Estonian center of species diversity borders in the east on the South Karelian one, and in the
south it extends to the territory of Belarus (Narochansky subcenter).

E — Smolensk-Moscow Upland, including the northern part of the Central Russian
Upland. It is located on the border of the boreal and nemoral (temperate) regions. The species
diversity is up to 326 species per 10,000 km?. In the west, it partly extends to the territory of
Belarus and passes into the Naroch sub-center. Specific bryophytes growing only here in
Eastern Europe are practically absent (Hypnum cupressiforme var. heseleri (Ando & Higuchi)
M.O.Hill., Leucodon pendulus Lindb.), but this center may have some importance in
supporting biodiversity and species migration in the central part of Eastern Europe. Some of
our thoughts on this will be discussed in more detail below.

F — Carpathians. It ranks second in species density (up to 495) in Eastern Europe.
The high diversity, in addition to a wide range of varied mountain conditions, also determines
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the climatic features and the proximity of the nemoral region. Only in this center of species
diversity are found in Eastern Europe (within the study area): Bucegia romanica Radian,
Clevea spathysii (Lindenb.) Muell.Frib., Frullania jackii Gottsche, Gymnomitrion adustum
Nees emend. Limpr., Metzgeria hamata Lindb., Porella baueri (Schiffn.) C.E.O.Jensen,
Scapania Helvetica Gottsche, S. verrucosa Heeg, Bryoerythrophyllum alpigenum (Vent.) P.C.
Chen, Campylopus gracilis (Mitt.) A.Jaeger, Campylostelium strictum Solms, C. saxicola (F.
Weber et D. Mohr) Bruch et Schimp., Grimmia fuscolutea Hook., Homalia webbiana Mont.)
Schimp., Isothecium holtii Kindb., Orthotrichum scanicum Gronvall, Plagiothecium
neckeroideum Schimp., Tetrodontium ovatum (Funck) Schwagr., Tortula canescens Mont.,
Ulota rehmannii Jur., Zygodon dentatus (Limpr.) Kartt.

G - Black Sea. It includes the mountainous part of the southern Crimea and the
western spurs of the Caucasus Mountains on the Black Sea coast. It is characterized by a
subtropical climate. It grows from 220 species in the Crimea to 429 in the south of the
Krasnodar region and Abkhazia. Only in this center of species diversity are bryophytes found
on the territory of Eastern Europe (within its limits): Calypogeia fissa (L.) Raddi,
Cephaloziella turneri (Hook.) Muell.Frib., Frullania parvistipula Steph., Jubula hutchinsiae
subsp. javanica (Steph.) Verd., Mesoptychia turbinata (Raddi) L. Soderstr. & Vana, Scapania
aspera M.Bernet & Bernet, Southbya tophacea (Spruce) Spruce, Targionia hypophylla L.,
Bryum gemmiparum De Not., Cinclidotus riparius (Host ex Brid.) Arn., Cryphaeae
heteromalla (Hedw.) D.Mohr, Fissidens rivularis (Spruce) Schimp., Habrodon perpusillus
(De Not.) Lindb., Homalothecium aureum (Spruce) H. Rob., Leptodon smithii (Hedw.)
F.Weber & D.Mohr, Neckera menziesii Drumm, Plasteurhynchium meridionale (Bruch et al.)
M.Fleisch., Tortella flavovirens (Bruch) Broth.

H — Caucasian. It includes the foothills and the mountainous part of the Caucasus
within Eastern Europe. The density of species here reaches 361. In fact, this center is only a
small part of the specific bryoflora of the Greater Caucasus. Only in this center of species
diversity are found in Eastern Europe (within the study area): Lophozia lantratoviae Bakalin,
Nardia compressa (Hook.) Gray, Andreaea heinemannii Hampe & Miill.Hal.,,
Bryoerythrophyllum rubrum (Jur. ex Geh.) P.C. Chen, Bryum caucasicum (Schimp. ex Broth.)
C.J.Cox& Hedd., Didymodon asperifolius Mitt.) H.A.Crum et al., D. perobtusus Broth.,
Entodon challengeri (Par.) Card., Entosthodon handelii (Schiffn.) Laz., Eurhynchiadelphus
eustegius (Besch.) Ignatov & Huttunen, Hilpertia velenovskyi (Schiffner) R.H.Zander,
Indusiella thianschanica Broth. & Miill.Hal., Jaffueliobryum latifolium (Lindb. et Arnell)
Thér., Leptodontium flexifolium (Dicks.) Hampe, Lindbergia brachyptera (Mitt.) Kindb., L.
dagestanica Ignatova & Ignatov, L. grandiretis (Lindb. ex Broth.) Ignatov & Ignatova,
Molendoa schliephackei (Limpr. ex Schlieph.) R. H. Zander, Oreas martiana (Hoppe &
Hornsch.) Brid., Orthotrichum callistomum Fisch.-Oost. ex Bruch et al., O. vladikavkanum
Venturi, Oxyrrhynchium pumilum (Wilson) Loeske, Philonotis rigida Brid., Pogonatum
inflexum (Lindb.) Sande Lac., P. neesii (Miill.Hal.) Dozy, Schistidium marginale H.H. Blom,
Bedn.-Ochyra & Ochyra, S. obscurum H.H. Blom, Kockinger & Ignatova, S. sinensiacarpum
(Miill. Hal.) Ochyra, S. subflaccidum (Kindb.) H.H.Blom, S. succulentum Ignatova & H.H.
Blom, Syntrichia pseudohandelii (J.Frohl.) S.Agnew & Vondr., S. papillosissima (Copp.)
Loeske, Thamnobryum neckeroides (Hook.) E.Lawton, Tortula systylia (Schimp.) Lindb., T.
transcaspica Broth., Trichostomum connivens (Lindb. ex Broth.) Paris.

In addition to the above-described main centers of bryophyte species diversity,
additional sub-centers can be distinguished in Eastern Europe. They are the following:

1. Arkhangelsky, bordering from the northwest on the Kola Peninsula. Possibly
increased species diversity (254 species per square), among other features, is also associated
with a more thorough study of the territory.
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2. Timansky. Covers the Timan Ridge and Northern Uvaly. These are elevated areas
in the north taiga region. They are characterized by an increased species diversity in
comparison with the surrounding territories and are associated with the Ural center.

3. Narochansky (Narochansko-Berezinsky). It is located in the north of Belarus and
covers the boreal region. The species diversity here reaches 276 species per 10,000 km?. In
the north-west it borders on the Estonian center and in the north-east on the Smolensk-
Moscow Upland.

4. Volzhsko-Kamsky. It is characterized by a relatively increased species diversity
(up to 300) compared to the surrounding territories due to the fact that it covers a nemoral
region and borders on the boreal-taiga one.

5. South Ural. It is located at the junction of 3 regions: Alpine, Nemoral and Arid.
The number of species here reaches 292.

6. Belovezhsky (Grodno-Belovezhsky). It is located in the western part of the nemoral
region and the species density here reaches 300. Probably continues on the territory of Eastern
Poland.

7. Kyiv-Mozyr. It is located in the middle of the Polesie lowland on two low
elevations above sea level, but with a significant relative difference in elevation, which
creates additional favorable conditions for the growth of bryophytes. The number of species
per square here reaches 311.

To the south, the species biodiversity of bryophytes noticeably decreases in the arid
region, increasing only on the spurs of the Caucasus and Crimean mountains.

The species diversity of bryophytes in Eastern Europe has its own characteristics in
various taxonomic groups (Fig. 4).

If the species diversity of mosses in general repeats the general diversity of bryophytes
on the territory of Eastern Europe, then the diversity of liverworts and anthocerotes, due to
their biological and ecological characteristics, has its own specificity. Most of the species and
their localities of the latter are concentrated in the western part of the study area. The
distribution of liverworts and anthocerotes on the Kola Peninsula is significant in area, and
their diversity is also more clearly expressed in the nemoral region. However, they are almost
completely absent in the arid region, southeast of 53 degrees east latitude and 37 degrees
longitude, and in the arid northeastern foothills of the Caucasus.
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Fig. 4. Species diversity (number of species in squares) of bryophytes in Eastern Europe: A —
liverworts and anthocerotes, B — mosses.
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Discussion
The centers of species diversity described above form a spatial structure, which can
serve as a model for the basis of the structural organization of bryophytes in Eastern Europe
(Fig. 5). It is the elevated mountainous regions that are the concentration of maximum

diversity and refuge for many rare species in the region. Undoubtedly, one of the most
important biological features of bryophytes is the long-distance transport of spores, which
ensures their migration and the possibility of growing in similar mountain ecological
conditions in remote areas. This is why we are seeing increased biodiversity in mountain
centers. However, these possibilities are not endless with increasing distance and mountain
ranges in Eastern Europe are located along the edges of this region. In the central part there
are only small hills with rugged relief and the presence of boulders to the north of the border
of the last glaciations. Here many mountain species may find some small opportunities for
settlement and further transit into the mountain ranges. It is such a territory that the Smolensk-
Moscow Upland is, where the biodiversity of bryophytes is not as great as in mountainous
regions, but it is objectively higher than in the surrounding lowlands. A similar picture is
observed at the local level in Belarus, where biodiversity in upland areas (3 — Narochansky, 6
— Belovezhsky (northern part), 7 — Kyiv-Mozyr) is higher than in the lowlands. At the same
time, there remains a controversial issue that requires additional research, how great is the
role of these territories in the migration of species and in ensuring the connectivity of
mountain biodiversity centers in Eastern Europe.

Nevertheless, one can theoretically try to present a preliminary model scheme for the
basis of the structural organization of bryophytes in Eastern Europe with possible channels for
a higher migration of species from adjacent territories.

Kola
Peninsula

Archangelsky

/ Timansky
South . Ural
Karelian
\ /
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Moskow Kamsky
South Ural
Narochansky
Beloweszhsky Kyiv-
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(]
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Fig. 5. Preliminary theoretical structural model of organization and interconnections of bryofloras in
Eastern Europe.

In terms of mathematical graph theory, the Smolensk-Moscow Upland is located at the
center of the model. In theory, there could be a link between the western and eastern parts of
the bryoflora of Eastern Europe. Also, one of the most related element of the spatial structure
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of bryoflora in Eastern Europe is the Kyiv-Mozyr subcenter (4 ribs), it is through it that the
main migration of bryophytes from north to south and from south to north occurs.
Belovezhsky and Narochansky subcenters have 4 ribs and also actively contribute to the
migration process. Through the elevated areas of the Arkhangelsky and Timan sub-centers,
the Kola Peninsula and South Karelian centers are connected with the Urals. The most
isolated in the region is the Caucasus, which maintains links with other centers through the
Black Sea center and Crimea.

Of course, this model is clearly of a preliminary theoretical character and does not
pretend to be completely reliable, but it can serve as a scheme, a basis for further
biogeographic and floristic studies.

In general, the obtained data are consistent with the results of previous similar studies
[IcNATOV, 1993] on the species diversity of bryophytes obtained in the approximation to area
of 100,000 km?. Our research provides a more detailed picture of the spatial distribution in the
central part of the region, especially in the zone of deciduous forests.
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concentration on the content of carotenoids in the

mycelium of fungus Laetiporus sulphureus (Bull.) Murrill

KATERYNA SERGIIVNA RESHETNYK

RESHETNYK K.S. (2020). The influence of laser irradiation and glucose concentration
on the content of carotenoids in the mycelium of fungus Laetiporus sulphureus (Bull.)
Murrill. Chornomors’k. bot. z., 16 (4): 333-342. doi: 10.32999/ksu1990553X/2020-16-4-6

The article presents the results of the study of the content of carotenoids of L. sulphureus
mycelium under the action of LED lasers: BRP—3010-5, with red spectrum radiation with a
wavelength of 635 nm, BBP-3010-5 with blue spectrum radiation with a wavelength of
405 nm and BGP-3010-5 with green spectrum radiation with a wavelength of 532 nm
(irradiation energy 51.1 ml/cm?) when cultured on nutrient medium with different
concentrations of glucose. The irradiated mycelium served as a control. It was found that is
most effective for the synthesis of carotenoids the use of glucose-peptone medium with a
glucose concentration of 10 g/dm® in combination with irradiation of mycelium with green
light at a wavelength of 532 nm (irradiation energy 51.1 mJ/cm?). Under the action of this
irradiation regime for strain L.s.-18 the content of carotenoids in the mycelium increased by
66.1% according to the control. Laser irradiation of mycelium with blue light with a
wavelength of 405 nm (irradiation energy 51.1 mJd/cm?) increased the content of
carotenoids for strain L.s.-18 by 46.7%. Irradiation with red light with a wavelength of 635
nm (irradiation energy 51.1 mJ/cm?) contributed to an increase in the content of carotenoids
for strain L.s.-16 of the fungus L. sulphureus by 28.9%. It was found that the use of
glucose-peptone medium with a glucose concentration of 8 g/dm® in combination with
irradiation of the mycelium with green light with a wavelength of 532 nm (irradiation
energy 51.1 ml/cm?) was less effective. Under these conditions, the content of carotenoids
in the mycelium increased for strain L.s.-17 by 62.3%. Laser irradiation of mycelium with
blue light with a wavelength of 405 nm (irradiation energy 51.1 md/cm?) increased the
content of carotenoids for strain L.s.-17 by 30.6%. Irradiation with red light with a
wavelength of 635 nm (irradiation energy 51.1 mJ/cm?) contributed to an increase in the
content of carotenoids for strain L.s.-18 of the fungus L. sulphureus by 16.8% respectively.
For strain L.s.-16 the number of carotenoids in the mycelium no increase. The use glucose-
peptone medium with glucose concentrations of 6 and 4 g/dm? in combination with laser
irradiation of mycelium with red (wavelength 635 nm), blue (wavelength 405 nm) and
green (wavelength 532 nm) light with irradiation energy 51.1 mJ/cm? was no increase in the
content of carotenoids in the mycelium.

Keywords: mycelium, carotenoids, photoreception, photoactivation

PEMETHUK K.C. (2020). BrniuB Jia3epHOro BUIPOMIHIOBAHHSI Ta KOHIEHTAPUii
[JIIOKO3M Ha BMIiCT KapoTuHOiAiB y Minenii rpu6iB Laetiporus sulphureus (Bull))
Murrill. Yopromopcwr. 6om. xc., 16 (4): 333-342. doi: 10.32999/ksu1990553X/2020-16-
4-6

VY crarti mpencraBieHO pe3yibTaTH JIOCTIJDKEHHS KUIBKOCTI KapOTHHOINIB MilleJlifo
L. sulphureus 3a xaii LED naszepis: BRP—3010-5, 3 BUIIpOMiHIOBaHHSM YEPBOHOTO CHEKTPY
3 poBxuHOIO XBWii 635 HM, BBP-3010-5 3 BHIpOMIHIOBaHHSIM CHHBOTO CIIEKTPY 3
noxuHOl0 xBwii 405 HM Ta BGP-3010-5 3 BHIpOMIHIOBaHHSM 3€JE€HOTO CIEKTPY 3
NOBXKUHOK XBWI 532 HM (eHepris ompominennst 51,1 mJlx/cm?) mpu Ky/ibTHBYBaHHI Ha
KMBWJIBHOMY CEpEJOBHII 3 PI3HUMH KOHIEHTpalisiMU ToKo3u. KoHTposnem ciyryBas
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HEONpOMiHEHUH Mileii. BcTaHOBIEHO, 110 Hale()eKTUBHIIINM Ul CHHTE3Y KapOTHHOINIB
€ BUKOPHMCTAHHS TJIFOKO30-TIENTOHHOTO CEPENOBHINA 3 KOHIEHTpaliero riokosn 10 r/mam® y
KOMIUIEKCi 3 OIPOMIHEHHSAM MILIEITII0 3€JICHUM CBITIIOM JOBXXHHOIO XBHJI 532 HM (eHepris
onpominenns 51,1 mJIx/cm?). 3a i 1bOro pexuMy onpoMiHeHHs A mramy L.s.-18 BmicT
KapoTHHOIAIB y Minedmii 3pic Ha 66,1 % BixnoBigHO N0 KOHTpoOmo. JlazepHe onpoMiHEHHS
MIIENiI0 CHHIM CBiTIIOM AoBXHHOIO XBrii 405 HM (eHepris onpomineHHs 51,1 MK/ cm?)
30UIBIIMIIO  KUTBKICTh KapoOTHHOINIB juii mramy L.S.-18 Ha 46,7 %. OnpomiHeHHS
4epBOHUM CBITJIOM JOBXMHOK XBHIi 635 HM (eHepris ompominenns 51,1 mJlx/cm?)
CIIPUSIIO 3POCTAHHIO KiTBKOCTI KapOTHHOIAIB 1uisi mramy L.S.-16 rpuba L. sulphureus ua
28,9 %. BcraHOBIEHO, IO BHKOPUCTAHHS IJIFOKO30-TIENITOHHOTO CEpelOBHINA 3
KOHIIEHTPALI€I0 TIIIOKO3U 8 I/1M° y KOMIUIEKCI 3 OIIPOMIHEHHAM MiLIEJIi0 3€€HUM CBiTJIOM
JIOBKHHOKO XBHII 532 HM (eHepris onpominenns 51,1 mJx/cM?) Oya0 MeHII eEKTHBHUM.
3a X YyMOB BMICT KapOTHHOIJIB y Miledito 3pic g mramy L.S.-17 Ha 62,3%. Jlasepue
ONPOMIHEHHSI MILIENII0 CHHIM CBITJIOM JOBXHHOIO XBHWII 405 HM (eHepris ONpOMiHEHHS
51,1 mJx/cM?) 36IMBIIMIO  KiTBKICTH KapoTuHOimiB mnsg mramy L.S.-17 ma 30,6%
BignoBigHO. OTpPOMiHEHHS YEPBOHHUM CBITJIIOM JOBXHHOIO XBWI 635 HM (eHepris
onpoMinenHs 51,1 MJIx/cM?) COPUSIO 3POCTAHHIO KiIKOCTI KApOTUHOINIB Ans mramy Ls-
18 rpuba L. sulphureus ua 16,8% BignosinHo. J{is mramy L.S.-16 KifbKicTh KapOTHHOINIB
y wMinenii He 3pocima. Ilim Yac BHKOPHCTaHHSA IJIIOKO30-NIENITOHHOTO —CEPeIOBHIIA
KOHIICHTPAIISIMH TIIOKO3U 6 Ta 4 r/mm3 Yy KOMIUICKC] 3 JJa3epPHAM OIIPOMIHCHHS MIiILIETif0
YEepBOHMM (IOBXWHA XBUII 635 HM), cuHIM (noBkMHA XBuii 405 HM) Ta 3eJIeHUM (IOBXKHHA
XBUII 532 HM) CBiTJIOM 3 eHepriero onpoMinenHs 51,1 M [x/cM? He BiOyBanocs 3pocTaHHs
BMICTY KapOTHHOIIB y MiI[eIii.

Kmiouosi crosa: miyeniu, kapomunoiou, pomopeyenyis, pomoaxmusayis

PEIIETHUK K.C. (2020). Biausinue j1a3epHOro M3J1yueHUusl 1 KOHIEHTPAIIMH TJIIOKO3bI HA
cojiepkaHMe KapOTHHOUIOB B Muueiuu rpudos Laetiporus sulphureus (Bull.) Murrill.
Yepromopcwvk. 6om. ., 16 (4): 333-342. doi: 10.32999/ksu1990553X/2020-16-4-6

B cratee mpencTaBieHbl pe3yabTaThl HCCIIEIOBAHMS KOJIMYECTBA KaPOTHHOMIOB MHIIEIHS
L. sulphureus 3a aeiictBust LED nazepos: BRP-3010-5, ¢ usny4yenneM KpacHOTo CHEKTpa ¢
JuirHOM BOJIHBI 635 HM, BBP—3010-5 ¢ u3nydeHueM CHHETo CeKTpa ¢ [IMHOW BOJHBI 405
HM 1 BGP-3010-5 ¢ u3nydeHHeM 3eJIeHOT0 CIeKTpa C JUIMHOM BOJHBI 532 HM (3Heprus
obnyuenus 51,1 mJx/cM?) Npu KyJIbTHBUPOBAHHMM HA MMUTATEJILHOM Cpejle C PasIMuHbIMU
KOHIIEHTPAIMSIMH TII0K03Bl. KOHTponeM city>kui HeoOrydyeHHbII MUIETHH. Y CTaHOBJICHO,
qr0 Haubosee 3()(YEKTUBHBIM IS CHHTE3a KAPOTHHOMAOB SBIIAETCS MHCIOJIH30BAHUE
JIFOKO30-TIENTOHHOTO  CPefibl € KOHLEHTpamueidl Timoko3sl 10 r/am® B KoMIUIEKce ¢
00ydeHHEeM MUIIEHS 3eJCHBIM CBETOM JUTHHON BONHBI 532 HM (3Heprus obOmyueHus 51,1
MI[)K/CMZ). 3a pmeiicTBHs 3TOrO pekuMma oOiydeHwWs s mramma L.S.-18 comepkanme
KapOTHHOHUJIOB B MHIEINU BBIpOcIO Ha 66,1% B cooTBeTcTBUM C KOHTpois. JlazepHoe
o0JydeHHe MUILEIHS CHHUM CBETOM JIHHON BoiHBI 405 HM (3Heprus obmywenms 51,1
MJK/cM?)  yBEIMYUIO KOJMYECTBO KAPOTUHOMAOB Uil mTamma L.S.-18 Ha 46,7%
cooTBeTCTBEHHO. OONydyeHHs KpacHbIM CBETOM JUIMHONW BOJHBI 635 HM (3HEprus
obnydenus 51,1 mJIx/cM?) crlocoGCTBOBAIO POCTY YHMCIa KAPOTHHOMIOB Juls mtamy L.s.-
16 rpuba L. sulphureus ra 28,9%. YcTaHOBIICHO, YTO HCIIOIB30BAHUE TIFOKO30-TIEMTTOHHOM
Cpejibl C KOHIEHTpaLeR III0Ko3bl 8 T/aM° B KOMIUIEKCE C 00JIyUEHHEM MHULIEIIUS 3€JICHBIM
CBETOM JUIMHOM BOJIHBI 532 HM (3Heprus obmydenus 51,1 mJlx/cm?) ObUIO MeHee
3¢ peKTUBHBIM. B 3THX yCIIOBHSIX copepKaHWEe KapOTHHOWAOB B MHIENHUS BBIPOCIO JUIS
mramma L.S.-17 Ha 62,3%. JlazepHoe oOydeHUEe MHUIEIUS CHHUM CBETOM JJTUHOMN BOJIHEI
405 um (9Heprus obmyuenus 51,1 MJIx/cM?) YBENMUMIIO KOJIMYECTBO KAPOTHHOUJIOB JUIS
mramma L.S.-17 Ha 30,6%. OOiry4eHust KpacHBIM CBETOM JUIMHOW BOJIHBI 635 HM (3Heprus
obnyuenus 51,1 mJlx/cm?) crioco6CTBOBANIO POCTY YKMC/Ia KAPOTMHOUIOB JUIs IITamMma L.S.-
18 rpuba L. sulphureus nma 16,8% coorBerctBenHo. s mramma L.S.-16 konnuecTBO
KapOTHHOMIOB B MHIIEJINU HE BBIPOCTO. [Ipu HCIIOIB30BaHNH TITFOKO30-TIENITOHHOM CPEJIBI C
KOHIIEHTPALMAMHU TIIHOKO3bl 6 M 4 r/iM° B KOMIUIEKCE € JIa3epHBIM OOIyHEHHs MUIIEIUS
KpacHBIM (AJTMHA BOJIHBI 635 HM), cuHUM (TiHA BOSTHBI 405 HM) 1 3€I€HBIM (JIIMHA BOJTHBI
532 uM) cBeTOM ¢ 3Heprueii uznydenus 51,1 M [x/cM? He TIPOUCXOAMIO POCTA COAEPIKAHUS
KapOTHHOH/IOB B MUIIEIINH.

Kniouegvie cnosa: muyenuil, kapomunouosi, pomopeyenyus, pomoaxmusayus



The influence of laser irradiation and glucose concentration on the content of carotenoids in the mycelium of
fungus Laetiporus sulphureus (Bull.) Murrill.

Carotenoids perform more than 20 biological functions — from photoreception to
protecting the organism from lipid peroxidation [BRITTON, 1986]. From literary sources, it is
known that fungi, in which the presence of mycochromic systems is established, have
carotenoid pigments. Among them the fungus Laetiporus sulphureus (Bull.) Murrill., which is
noted for a fairly high carotenoid content. These pigments are closely associated with the cell
membrane and are able to reduction-oxidation (redox) reactions [ZHDANOVA, VASILEVSKAYA,
1982]. Carotenoids take part in protecting the body from the effects of adverse environmental
factors, stabilize membranes, and are hormone precursors [KARNAUKHOV, 1986]. They play a
role in the processes of differentiation and in the reactions of phototropism and phototaxis
[GESSLER et al., 2002; 2006].

It is known that carotenoids have antioxidant, radioprotective, anticancer,
immunomodulatory and other medicinal properties [BUTSENKO et al., 2010; GESSLER et al.,
2003; GoobwiIN, 1980]. Carotenoids are used as dyes and antioxidants in various fields
industry [FEDOTOV, 2007; ELDAHSHAN et al., 2013]. Accordingly, a wide range of uses of
these pigments requires the search for new organisms-producers to obtain them. One of such
organisms that are able to synthesize carotenoids are fungi [BECKER, 1988; GoobwiN, 1980;
RIBEIRO et al. 2011]. In particular, the biomass of the fungi Blakeslea trispora and
Neurospora crassa is already used to obtain carotenoids [Becker, 1988; Gessler et al. 2003]. It
was studied that the fruiting bodies of fungi of the genera Hygrophorus, Fistulina,
Cantharellus, Boletus, Suillus also contain carotenoids [RIBEIRO et al., 2011]. Among the
fungi, one of the most promising producers of carothenoids is the agaricomycet L. sulphureus.
This fungus can be widely used for obtaining preparations possessing antioxidant protection
[VELYGODSKAYA, FEDOTOV, 2016]. It is established that the intensity of metabolic processes
in the fungal organism significantly depends on cultivation factors in ex-situ studies [BECKER,
1988]. Because carotenoids are secondary metabolites, there is a possibility of regulation their
synthesis by changing the conditions of cultivation of producer strains, including and the
composition of nutrient media [SAAKOv, 2003]. An important advantage for obtaining
carotenoids of fungal origin is the lack of seasonal dependence of biotechnological
production, ecological purity of the obtained drugs, availability of raw materials [PYROG,
IHNATOVA, 2009].

Light belongs to environmental factors and regulates morphogenetic processes in
many types of fungi. The nature of the effect of light depends on its spectral characteristics
and on the duration of the light [KAMADA et al., 2010]. Recently, the mechanisms of
photoreception in fungi have been the subject of intensive research [FROEHLICH et al. 2005;
DE FABO et al., 2008; KRrITsKIY et al., 2010; CORROCHANO, GARRE, 2010; FULLER et al.
2015]. Mushrooms can absorb ultraviolet, blue, green, red and distant red light, using up to 11
photoreceptors and signaling cascades to control most of the genome and adapt to
environmental conditions [Yu, FISCHER, 2019]. Thus, in the agaricomicetes Coprinus
cinereus (Schaeff.) Gray, Pleurotus ostreatus (Jacg.) P. Kumm. and Lentinula edodes (Berk.)
Pegler genes encoding the receptors, responsible for the perception of blue light, were found.
The study of the fungal genome revealed the photoreceptor genes encoding proteins that are
sensitive to red light [KAMADA et al., 2010]. Green light is perceived by opsin systems based
on retinal, whose biological functions still need to be clarified [Yu, FISCHER, 2019]. The
positive influence of irradiation on P. ostreatus fungus yields was investigated, and it was
also found that laser irradiation at doses of 45-230 mJ/cm? stimulates sprout growth and
mycelium growth in Hericium erinanceus. The known influence of low intensity light on
linear growth and biomass accumulation by different types of macromycetes (Agaricus
bisporus, Inonotus obliguus, Ganoderma lucidium, Hericium erinanceus, L. ededes)
[Poyedinok et al., 2013]. It is known that the dependence of photoinduced stimulation of
fungal mycelium growth on the concentration of the carbon source in the nutrient medium. In
addition, it was found that irradiation leads to changes in the trophism of fungi, which is
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expressed in an increase in the efficiency of consumption of a carbon source in environments
with low glucose content [POYEDINOK, 2015]. However, literature data on the influence of
LED laser systems on the parameters of fungal growth when cultivated on a medium with
different concentrations of carbon sourceare limited, so this issue requires further study. In
view of the above, the aim of our article was to determine the amount of carotenoids in
L. sulphureus mycelium under the influence of laser irradiation and to study the carotenoid
accumulation in mycelium under the influence of irradiation at low glucose concentrations.

Materials and methods

Research were conducted at the Department of Botany and Ecology of Vasyl' Stus
Donetsk National University. Three strains from the collection of agaricomycete cultures of
the Department of Botany and Ecology of Vasyl' Stus Donetsk National University belonging
to the Basidiomycota division were used for the research.

To obtain an inoculum the mycelium of strains Ls-17, Ls-16, Ls-18 of the fungus L.
sulphureus was cultured for 7 days on agar potato-glucose medium in standard Petri dishes (9
cm in diameter).

A device designed by the staff of the Department of Botany and Ecology of Vasyl Stus
Donetsk National University was used for laser irradiation of mycelium. The device consists
of an 8-sided mirror prism, receives a beam of LED lasers: BRP-3010-5, with red spectrum
radiation with a wavelength of 635 nm, BBP-3010-5 with blue spectrum radiation with a
wavelength of 405 nm and BGP-3010-5 with emission of a green spectrum with a wavelength
of 532 nm (laser manufacturer BOB LASER Co., China) and reflects it on a conveyor belt on
which a Petri dish with mycelium is placed. The power of each laser is 100 mW. The device
has 2 electric motors, which are responsible for the movement of the mirror prism and the
conveyor belt. The device is controlled by a control panel, which is equipped with buttons to
adjust the exposure time and select the desired laser with the appropriate wavelength of light.
The mycelium was irradiated as follows: a Petri dish with mycelium moves along the
conveyor belt and passes under a beam of light with a set wavelength: 635 nm or 405 nm or
532 nm, obtaining the necessary radiation energy (51.1 mJ/cm?), depending on the purpose of
our study. Mycelium irradiation in our studies lasted 10 seconds. Mycelium irradiation was
conducted in the following embodiments (table 1).

Table 1.
The irradiation of the mycelium of the studied species of macromycetes
Irradiation duration, sec .
. . Irradiation energy,
Irradiation option _ . . )
Red light Blue light Green light mJ/cm
(wavelength 635 nm) | (wavelength 405 nm) | (wavelength 532 nm)
1 (KOHTPOITB) 0 0 0 0

2 10 0 0 51,1

3 0 10 0 51,1

4 0 0 10 51,1

Inoculation of Erlenmeyer flasks was performed under sterile conditions using a sterile
steel tube 5 mm diameter. For inoculation one of Erlenmeyer flask with nutrient medium used
five mycelial disks with a diameter of 5 mm. An unirradiated culture was used to inoculate
control Erlenmeyer flasks.

To study the total carotenoid content of mycelium of strains L.s.-17, L.s.-16, L.s.-18 of
the fungus L. sulphureus was cultured by stationary culture in Erlenmeyer flasks on glucose-
peptone nutrient medium of the following composition (g/dm?3) [Bisko et al., 1983]: different
concentrations of glucose (10, 8, 6, 4 ), peptone - 3.0; KH2PO4 - 0,6; KoHPO4 - 0.4; MgSOa4
-7 H20 - 0.5; CaCl; - 0.05; ZnSO4 -7 H20 - 0.001, distilled water - 1 dm?®. The volume of
Erlenmeyer flask was 0.25 dm?, the volume of nutrient medium was 0.05 dm?*. Duration of

336



The influence of laser irradiation and glucose concentration on the content of carotenoids in the mycelium of
fungus Laetiporus sulphureus (Bull.) Murrill.

cultivation — 12 days. Cultivation was carried out at a temperature of 25 = 2 °C in a
thermostat.

The accumulation of biomass in all experiments was determined by the weight
method, drying the mycelium to a constant mass at a temperature of 105° C [DUDKA et al.,
1982], (g absolute dry biomass /dm?).To determine the total carotenoid content, the mycelium
was homogenized by grinding in a sterile mortar and extracted with ethyl alcohol (90%) in a
ratio of 1:5 for 10 min at temperatures of 60 °C. The mixture was centrifuged for 10 minutes
at RCF 450 (Laboratory medical centrifuge OPn-8), the supernatant was drained and used to
determine the amount of carotenoids. Determination of the amount of carotenoids was
performed in mycelium — per unit mass, g spectrophotometric (Granum 722, China) method
and calculated by the modified Wettstein formula for the determination of carotenoids in
fungi [WETTSTEIN, 1957].

C = 4,69 x D440,5

where D440,5 — the optical density of the solution at wavelengths A = 440,5 uwm;

Then calculated the pigment content in the test material in terms of wet weight [MUSIENKO et
al., 2001].
-V

- 1000
A — the content of pigments in the test sample, mg/g biomass; C — the concentration of
pigment found by the Wetstein formula, mg/dm?; V — volume of extract, cm?; n — sample of
the prototype, g; 1000 — coefficient for calculating the concentration of pigments per 1 cm?.
All experiments were performed in triplicate. To determine the probability of exposure to
laser irradiation, the analysis of variance was used. Comparisons of average values were
carried out by the method of Dunnett. Processing was carried out using a package of statistical
programs created at the Department of Plant Physiology of the Vasyl' Stus Donetsk National
University [PRYSEDSKYY, 2005].

A=

Results and discussion

A study of the biomass accumulation in L. sulphureus mycelium due to irradiation at
different glucose concentrations showed that for L. sulphureus macromycetes is most
effective the use of glucose-peptone medium with a glucose concentration of 10 and 8 g/dm?
in combination with irradiation of mycelium with green light at a wavelength of 532 nm
(irradiation energy 51.1 mJ/cm?). Under the influence irradiation of mycelium with green
light, the best response was observed for the Ls-18 strain — the biomass in mycelium
increased from 86.7 to 93.6% in accordance with the control. For strains Ls-17 and Ls-16, the
biomass increased by 56.8-71,3% and by 57.5-60.3%, respectively. Laser irradiation of
mycelium with blue light at a wavelength of 405 nm (irradiation energy 51.1 mJ/cm?)
increased the number of biomass for strain Ls-18 by 86.7-93.6%, and for strains Ls-17 and
Ls-16 by 56.8-58.1% and 57.5-60.3%, respectively. Irradiation with red light at a wavelength
of 635 nm (irradiation energy 51.1 mJ/cm?) contributed to an increase in the number of
biomass for all studied strains of the fungus L. sulphureus from 12.7% to 31.7%. Using a
glucose-peptone medium with glucose concentrations of 6 and 4 g/dm® in combination with
laser irradiation of mycelium with red (wavelength 635 nm), blue (wavelength 405 nm) and
green (wavelength 532 nm) light with an emission energy of 51.1 mJ/cm? no increased in the
biomass of the mycelium (Fig. 1).
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Fig. 1. Accumulation of absolute dry biomass (g/dm?) in the mycelium of Laetiporus sulphureus strain on
glucose-peptone medium at different glucose content 12 day of cultivation. [} without irradiation; [l —
405 nm;Jll — 635 nm; - 532 nm. Note. * — the difference is statistically significant compared to the
control variant (P <0.05).

Since there is no information in the literature on the study of light exposure for this
species of fungus, respectively, we first found that laser irradiation of the mycelium affects
the content of carotenoid pigments of strains of the fungus L. sulphureus. A study of the
carotenoid accumulation in L. sulphureus mycelium due to irradiation at different glucose
concentrations showed that for L. sulphureus macromycetes (strain L.s.-17) is most effective
the use of glucose-peptone medium with a glucose concentration of 10 and 8 g/dm? in
combination with irradiation of mycelium with green light at a wavelength of 532 nm
(irradiation energy 51.1 mJ/cm?). Under these conditions, the carotenoid content significantly
increased from 62.3 to 63.5% according to the control. Laser irradiation with blue light with a
wavelength of 405 nm (irradiation energy 51.1 mJ/cm?) significantly increased the carotenoid
content of mycelium from 30.6 to 32%. Irradiation with red light with a wavelength of 635
nm (irradiation energy 51.1 mJ/cm?) increased the content of carotenoids from 5.1 to 8.2%,
respectively. Use of glucose-peptone medium with concentrations of 6 and 4 g/dm?® in
combination with laser irradiation of green (wavelength 532 nm) light with irradiation energy
of 51.1 mJ/cm?, respectively, increased the content of carotenoids in the mycelium in
insignificant values. Use of glucose-peptone medium with concentrations of 6 and 4 g/dm? in
combination with laser irradiation of red mycelium (wavelength 635nm), blue (wavelength
405 nm) light with irradiation energy of 51.1 mJ/cm?, no increased the content of carotenoids
in the mycelium (Fig. 2).
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Fig. 2. The carotenoid accumulation (mg/g wet biomass) in the mycelium of L.s.-17 Laetiporus sulphureus
strain on glucose-peptone medium at different glucose content. 12 day of cultivation. [] — without
irradiation; [ll— 405 nm; [l 635 nm; E - 532 nm. Note. * — the difference is statistically significant
compared to the control variant (P <0.05).

The results of our studies for the strain L.s.-16 L. sulphureus show that it is advisable to use
glucose-peptone medium with a glucose concentration of 10 and 8 g/dm? in combination with
irradiation of the mycelium with green light wavelength 532 nm (irradiation energy 51.1
mJ/cm?).
Under these conditions, the carotenoid content significantly increased from 37.1 to
61.9 % according to the control. Laser irradiation with blue light with a wavelength of 405 nm
(irradiation energy 51.1 mJ/cm?) significantly increased the content of mycelial carotenoids
from 15 to 40.5%. Irradiation with red light with a wavelength of 635 nm (irradiation energy
51.1mJ /cm?) increased the carotenoid content from by 28.9%. Use of a glucose-peptone
medium with glucose concentrations of 6 and 4 g/dm? in combination with laser irradiation of
mycelium with red (wavelength 635 nm), blue (wavelength 405 nm) and green (wavelength
532 nm) light with an emission energy of 51.1 mJ/cm? no increased in the content of
carotenoids in the mycelium (Fig. 3).
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Fig. 3. The carotenoid accumulation (mg/g wet biomass) in the mycelium of strain L.s.-16 Laetiporus
sulphureus on glucose-peptone medium at different glucose content. 12 day of cultivation. [ — without
irradiation;lll — 405 nm; [l — 635 nm; [l — 532 nm. Note. * — the difference is statistically significant
compared to the control variant (P <0.05).
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The results of our studies for the L. sulphureus strain L.s.-18 show that, to increase the
carotenoid content, it is advisable to use a glucose-peptone medium with a glucose
concentration of also 10 and 8 g/dm?® in combination with green light irradiation waves 532
nm (irradiation energy 51.1 mJ/cm?). Under these conditions, the carotenoid content
significantly increased from 44.8 to 66.1% according to the control. Laser irradiation with
blue light with a wavelength of 405 nm (irradiation energy 51.1 mlJ/cm?) significantly
increased the content of mycelial carotenoids from 18.1 to 46.7%. Irradiation of the mycelium
with red light with a wavelength of 635 nm (irradiation energy 51.1 mJ/cm?) increased the
carotenoid content by 16.8%. Using a glucose-peptone medium with glucose concentrations
of 6 and 4 g/dm?® in combination with laser irradiation of mycelium with red (wavelength 635
nm), blue (wavelength 405 nm) and green (wavelength 532 nm) light with an emission energy
of 51.1 mJ/cm? no increased in the content of carotenoids in the mycelium (Fig. 4).
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Fig. 4. The carotenoid accumulation (mg/g wet biomass) in the mycelium of strain L.s.-18 Laetiporus
sulphureus on glucose-peptone medium at different glucose content. 12 day of cultivation. [] — without
irradiation; [l - 405 nm; I - - 635 nm; - 532 nm. Note. * — the difference is statistically significant

compared to the control variant (P <0.05).

Analysis of the results of our studies for the fungus L. sulphureus shows that to
increase the content of carotenoids it is advisable to use glucose-peptone medium with a
glucose concentration of 10 and 8 g/dm?® in combination with mycelium irradiation with green
light wavelength 532 nm (irradiation energy 51.1 mJ/cm?). Under these conditions, the
statistically significant increase in the content of carotenoids in the mycelium was found from
37.1% to 66.1%. From literary sources it is known that L. sulphureus macromycetes are
capable of synthesizing carotenoids, mainly under the influence of light [ZHDANOVA et al.,
1982]. Because carotenoids are secondary metabolites, it is possible to regulate their synthesis
by changing the conditions of cultivation of producer strains, including the composition of
nutrient media. It is known that to increase the accumulation of carotenoids in the mycelium
of L. sulphureus, it is advisable to introduce into the standard glucose-peptone medium
peptone in concentration of 5 g/dm?3, and also proline or valine [VELYGODSKA et al., 2014]. It
is also proven that the source and amount of carbon can dramatically change the biosynthetic
function of fungal organisms [PIROG, 2010]. The results of our studies show the increase in
carotenoid content at low glucose concentration (8 g/dm? instead of 10 g/dm?®) in combination
with irradiation of the mycelium with green light with a wavelength of 532 nm (irradiation
energy 51.1 mJ/cm?) is a reaction fungal organism to stressful conditions that occur due to a
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decrease in the amount of carbon in the nutrient medium. As a result, there is a rapid
adaptation of the fungal organism to negative changes in environmental conditions.

Conclusions

Thus, analyzing our research results, we can conclude that is most effective the use of
glucose-peptone medium with a glucose concentration of 10 g/dm? in combination with
irradiation of mycelium with green light at a wavelength of 532 nm (irradiation energy 51.1
mJ/cm?). Under the action of this irradiation regime for strain L.s.-18 the content of
carotenoids in the mycelium increased by 66.1% according to the control. Laser irradiation of
mycelium with blue light with a wavelength of 405 nm (irradiation energy 51.1 mJ/cm?)
increased the content of carotenoids for strain L.s.-18 by 46.7%. Irradiation with red light
with a wavelength of 635 nm (irradiation energy 51.1 mJ/cm?) contributed to an increase in
the content of carotenoids for strain L.s.-16 of the fungus L. sulphureus by 28.9%. It was
found that the use of glucose-peptone medium with a glucose concentration of 8 g/dm? in
combination with irradiation of the mycelium with green light with a wavelength of 532 nm
(irradiation energy 51.1 mJ/cm?) was less effective. Under these conditions, the content of
carotenoids in the mycelium increased for strain L.s.-17 by 62.3%. Laser irradiation of
mycelium with blue light with a wavelength of 405 nm (irradiation energy 51.1 mJ/cm?)
increased the content of carotenoids for strain L.s.-17 by 30.6% respectively. Irradiation with
red light with a wavelength of 635 nm (irradiation energy 51.1 mJ/cm?) contributed to an
increase in the content of carotenoids for strain L.s.-18 of the fungus L. sulphureus by 16.8%
respectively. For strain L.s.-16 the number of carotenoids in the mycelium no increase. The
use glucose-peptone medium with glucose concentrations of 6 and 4 g/dm? in combination
with laser irradiation of mycelium with red (wavelength 635 nm), blue (wavelength 405 nm)
and green (wavelength 532 nm) light with irradiation energy 51.1 mJ/cm? was no increase in
the content of carotenoids in the mycelium.
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