ISSN 1990-553X
e-1SSN 2308-9628

MiHicTepcTBO OCBITH | HAYKH YKpaiHH
XEPCOHCBKUWM JEPKABHUHN YHIBEPCUTET
Kherson State University

YOPHOMOPCBKUM
BOTAHIYHU
KYPHAI

No 1
Tom 22 » 2026

Chornomorski
Botanical
Journal



ISSN 1990-553X
e-ISSN 2308-9628

VJIK 58

YOPHOMOPCHKHWH BOTAHIYHUM KYPHAJI

Chornomorski Botanical Journal
HayxkoBuit xypHan 3acHoBano 2005 poky. Scientific Journal Founded in 2005
Piwenna Hayionanvuoi Paou Ykpainu 3 numans menebauenis i padiomosienns Ne 2944
(npomoxon Ne 27 ¢io 24.10.2024 p.).
Braoueno oo Ilepeniky naykosux ghaxosux eudans YKpainu, 6 skux Moxcyms nyoniKy8amucs pe3yivmamu
oucepmayitiHux podim Ha 3000ymmsi HAYKOBUX CIYNeHie 0OKmopa Ginocodii ma 0okmopa HayK 3i CneyianbHOCmi
091 Bionozia (Haxas Minicmepcmea oceimu i nayxu Yipainu 6io 17.03.2020 Ne 409)

YopHOMOpPCHKHUI OOTaHIUHMI )KypHAJ IMyOJIiKy€e CTATTI aHTJIHICHKOIO Ta YKPATHCHKOI0 MOBaMH 3 yCiX HTaHb
0oTaHIKM Ta MIKOJIOTii, a TaK0X reorpadii, exoorii, 0OXOpPOHH PociuH Ta rpudiB. HopHOMOpChKHi GOTaHIYHUI
xypHai. Tom. 22. Ne 1. — Xepcon: Bunasununii [lim «I'enpBernxay, 2026. — 106 c.

YopHOMOpPCHKHiT O0TaHIYHUIA KypHAT IHACKCYEThCS B HAYKOMETpUUHiH 06a3i ganux Index Copernicus

PEJAKIUIIHA KOJIET'IS (EDITORIAL BOARD):

0.€. Xonocosres, A.0.H., npod., wi.-kop. HAH Ykpainu, 0.Ye. Khodosovtsev, Ukraine —
VYkpaina, KuiB, XepcoH — rosioBHuii perakrop Editor-in-Chief

B.B. lapmocrtyk, 1.¢., [Tospmia, Kpakis — V.V. Darmostuk, Poland —
3aCTYNHHUK FOJOBHOIO pPelaKTopa Associate Editor

C.M. €EmenbsHoBa, k.0.H., Uexis, bpHo S.M. lemelianova, Czech Republic
3aCTYNHHUK rOJIOBHOTO peJaKTopa Associate Editor

L.I. Moiicienko, 1.0.H., ipod., Ykpaina, XepcoH — I.I. Moysiyenko, Ukraine —
3aCTYNHHK rOJIOBHOTO peIaKTopa Associate Editor

0.0. be3cmepTHa, k.0.H., Ykpaina, Kuis — 0.0. Bezsmertna, Ukraine —
BiAnoBinanbHuii cekperap Editorial Assistant

0O.10. Akynos, k.0.H., 1011., YKpaina, XapkiB O.Yu. Akulov, Ukraine

4. Bouapak, n.¢., Yexis, [Ipyroniue J. Vondrdk, Czech Republic
[1.M. [aitneko, 1.¢., Ykpaina, XepcoH P.M. Dayneko, Ukraine

1. Iembiu, n1.¢., mpou., [Tonpiia, Bapmasa I. Dembich, Republic of Poland
H.B. 3aropoaHiok, k.0.H., Ykpaina, XepcoHn N.V. Zagorodnyuk, Ukraine
A.A. Ky3emko, 1.0.H., IpoB.H.cMiB., Ykpaina, Kuis A.A. Kuzemko, Ukraine

J.B. JleouTseB, 11.0.H., mpod., Ykpaina, Xapkis D.V. Leontyev, Ukraine

B.B. IllamoBau, x.0.H., cT.H.CITiB., YKpaiHa, Ackanis-HoBa V.V. Shapoval, Ukraine

3acHoBHHMK: XepCOHCHKMIl lepsKaBHUI YHIBepCHTET
Anpeca peakouerii: XepCOHCBKHUIT epKaBHAN YHIBEpPCUTET, BYJI. YHIBEpCUTETCHKa, 27, M. XepcoH, 73000, Ykpaina
By:. llleBuenka, 16, M. IBano-®pankiBcrk, 76018, Ykpaina
Address of Editorial Board: Kherson State University, 27, Universytetska Str., Kherson, 73000, Ukraine
16, Shevchenko Str., Ivano-Frankivsk, 76018, Ukraine
E-mail: chornomorski.bot.j@gmail.com Caiir: https://cbj.kspu.edu/index.php/cbj/
3aTBep/KEHO PILIEHHSM BUEHOI pas XepCOHCHKOTO0 JepkaBHoro yHiBepcurety Bin 23.03.2026 N 12.

@omo 3 obrknadunku: Nodularia harveyana — rereporuTHa HiaHOOAKTepis, KOMIIOHEHT IPYHTOBUX 0i10KipOK Ta
00pocTaHb KOpU MOJIONUX BepO Ha JHI KouuiiHEoro Kaxosckkoro Bogocxosuiia. ®oto A.O. JleoHoBa.

© XepcoHChKUH nepkaBHUM yHIBepcuTeT, 2026


mailto:chornomorski.bot.j@gmail.com
https://cbj.kspu.edu/index.php/cbj/

MIHICTEPCTBO OCBITU I HAYKH YKPAIHU
XEPCOHCBKHNU NEPKABHUU YHIBEPCUTET

YOPHOMOPCBKUM
BOTAHIYHUMU )KYPHAJI Tom 22 » Ne 1+ 2026

CHORNOMORSKI BOTANICAL JOURNAL « Volume 22 « Ne 1 « 2026

3MICT

Takconomiuni Homamku ma yekaicmu

Deooponyyx M.M. Yexnict diopu Ykpainu. 17: poqunu Elaeagnaceae, Rhamnaceae
(Rhamnales) ta Cannabaceae (incl. Celtidaceae), Moraceae, Ulmaceae, Urticaceae
(UrticaleS, ANGIOSPEIIS) ....c.iiuiiiiiiieieeieiesie ettt sttt b bbbt e e e na et bbbt e

Opucinanvni cmammi

Kyzemxo A.A., bopcykesuu JI.M., Hioyx AIl, Manwox B.B., Mynrenxo M.A.,
Ckobenv H.O., Yycosa O.0., Moiicienko I.1. PI3HOMaHITTSI CYyIMHHUX POCIHH TEPUTOPIT
KOJIMIIHBOTO KaxoBChbKOro BOJOCXOBHUIIIA: JIBA POKH MICHS HIAPUBY TPEOIL...vvvviiiiiriiieennenn,
Muxaiimox T.1., Jleonos A.O., Xodocosyes O.€. HazemHi BOJOPOCTi, MOXOMOIIOHI i
JUIIAHHUKH 010JI0TTYHUX TPYHTOBUX KIpOK Ta emi()iTHUX O10TUTIBOK HA JTHI KOJIMIITHBOTO
KaXOBCBEKOTO BOJOCKOBHIIIA ...ccvvuseierunseererassessesassessesssssessssssessessssessessssseresssseesesssseerernseerernnnns
Hlunoep O.1., Heepaw FO.M. Pix Taraxacum (Asteraceae) y ¢uiopi YKpaiHu: OHOBICHUN
KOHCIIEKT 3 aKLIEHTOM Ha pP13HOMaHITTs MikpoBuAiB y [IpaBobepexHnomy Jlicocreny ...........

biozpaghiuni cmammi
Xwmine T.C., Hlusn HM., Hunopxo C.O. Buecok a-pa A. Pemana y BUBUEHHSI MOXIB,
JUIIARHUKIB 1 CYMHHUX POCIIHH ...vvieriesseeinreestesssneesseessseessesssneessesssneessesasneesnesssneessesssneessessnnes



CONTENTS

Taxonomical notes and checklists

Fedoronchuk M.M. Ukrainian flora checklist. 17: families Elaeagnaceae, Rhamnaceae
(Rhamnales), and Cannabaceae (incl. Celtidaceae), Moraceae, Ulmaceae, Urticaceae
(UrticaleS, ANGIOSPEIMIS).....couiiieieieieite ettt bttt b bbbt

Original paper

Kuzemko A.A., Borsukevych L.M., Didukh Ya.P., Manyuk V.V., Mulenko M.A.,
Skobel N.O., Chusova 0O.0., Moysiyenko I.I. Vascular plant diversity in the former
Kakhovka Reservoir area: two years after the dam breach ...........ccccocovvveviieii v
Mikhailyuk T.I., Leonov A.O., Khodosovtsev O.Ye. Terrestrial algae, bryophytes, and
lichens of biological soil crusts and corticolous biofilms on the bed of the former
[ L 00V T W TSy Vo] | SR
Shynder O.1., Nehrash Yu.M. The genus Taraxacum (Asteraceae) in the flora of Ukraine:
a revised checklist with special reference to microspecies diversity in the Right-Bank
0o B =T o] o[ TSP PRR

Biography paper
Khmil T.S., Shiyan N.M., Nyporko S.O. Contribution of Dr. A. Rehman to the study of
mosses, lichens and vascular PIANtS ...........c.coeiieieeii i



e-ISSN 2308-9628 Chornomorski Botanical Journal 22 (1) Fedoronchuk 2026

TAXONOMICAL NOTES AND CHECKLISTS

Ukrainian flora checklist. 17: families Elaeagnaceae,

Rhamnaceae (Rhamnales), and Cannabaceae
(incl. Celtidaceae), Moraceae, Ulmaceae, Urticaceae

Affiliation

M.G. Kholodny Institute of
Botany, National Academy of
Sciences of Ukraine, Kyiv,
Ukraine

Correspondence
Mykola Fedoronchuk
m.fedoronchuk@ukr.net

Funding information
no support

Co-ordinating Editor
Svitlana lemelianova

Data

Received: 31 December 2025
Revised: 15 March 2026
Accepted: 23 March 2026
Published: 31 March 2026

e-ISSN 2308-9628

https://doi.org/10.32999/ksul19
90-553X/2026-22-1-1

(Urticales, Angiosperms)
Mykola M. FEDORONCHUK

ABSTRACT

Materials and methods:
observations.
Nomenclature: Euro+Med Plant Base (2025), Hassler (1994-2025), POWO (2025).

herbarium collections, literature data, field

Results: According to the APG IV classification, the families Elacagnaceae,
Rhamnaceae, Cannabaceae (incl. Celtidaceae), Moraceae, Ulmaceae and
Urticaceae are included in the order Rosales, however in this article they are still
treated as belonging to two orders: Rhamnales (Elaeagnaceae, Rhamnaceae) and
Urticales (Cannabaceae (incl. Celtidaceae), Moraceae, Ulmaceae, Urticaceae).
In the flora of Ukraine, the family Elaeagnaceae includes three genera
(Elaeagnus Tourn. ex L., Hippophae L., Shepherdia Nutt.) and 8 species, of
which only one species is autochthonous (Hippophae rhamnoides L.), while all
others are cultivated and escape from cultivation. The family Rhamnaceae is rep-
resented by five genera and 12 species, of which three genera and four species
are indigenous (Frangula alnus Mill., Paliurus spina-christi Mill., Rhamnus
cathartica L., R. saxatilis Jacq. subsp. tinctoria Nyman). The Cannabaceae
family includes three genera (Cannabis L., Celtis L., Humulus L.) and 8 species,
half of which are cultivated and escape from cultivation. Cultivated hemp
(Cannabis sativa L.) and wild hemp (C. ruderalis Janisch.), which are treated as
a single taxon, are here considered as two closely related species that differ in
fruit morphology and perianth structure, as well as biological features. In
Ukraine, the Moraceae family is represented by four genera and five cultivated
species. The Ulmaceae family includes two genera — the native Ulmus L. and the
cultivated Zelkova Spach. Previously, the genus Celtis L., which is now included
in the family Cannabaceae, was also placed in the Ulmaceae in domestic floristic
treatments. Synonyms of Ulmus glabra Huds. include U. campestris, U. elliptica,
U. scabra; synonym of U. laevis Pall. includes U. celtidea; synonyms of U. minor
Mill. include U. carpinifolia, U. corylifolia, U. foliacea, U. suberosa,
U. wyssotzky, which were previously listed for Ukraine as separate species. The
Urticaceae family includes two genera: Parietaria L. (three species), Urtica L.
(seven species). A synonym of U. pubescens Ledeb. is the name U. galeopsifolia
under which the species was previously listed for Ukraine.

KEYWORDS
biodiversity, annotated list, distribution, species, subspecies, genus, family,
systematics, nomenclature, synonyms, herbarium specimens
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Bcrvn

[IporioHOBaHa CTATTSA MPOAOBXKYE CEPit0 MOIMEPEAHIX MMyOJiKamii Mpo TaKCOHOMIYHUN
CKJIAJI 1 HOMCHKJIATYpPy BHUJIIB cymIuHHUX pociuH (aopu Ykpaiau (Fedoronchuk 2022a, b, c, d,
20234, b, ¢, d, 20244, b, c, d, 2025a, b, Fedoronchuk & Antonenko 2025, Fedoronchuk & Shyian
2025). ¥ miii crarTi, 3a 3anpornonoBanor C.JI. Mocskinum (Mosyakin 2013) nparmMaTtudHoO
Kiacu@ikaliero KBITKOBUX POCIMH YKpaiHW, HaBENEHI JaHi MpO TAKCOHOMIYHMMA CKJIam i
HOMEHKJIATypy poauH maciuHkoBi (Elaeagnaceae Juss., sky paHilie BKIOYaIA 10 CKIaLy
onHoiimenHoro mopsaky Elaeagnales Bercht. & J.Presl, Tomi sixk pig Celtis L. — no poaunm
Ulmaceae), xocreposi (Rhamnaceae Juss.) mopsaky Rhamnales Link ta poauH xoHoruieBi
(Cannabaceae Martinov, incl. Celtidaceae Endl.), moBkosuiiesi (Moraceae Gaudich.), B’s130Bi
(Ulmaceae Mirb.), kporiuosi (Urticaceae Juss.) nopsiaky Urticales Juss. ex Bercht. & J. Presl
(3a knacuoikamiero APG IV (Chase et al. 2016) Bci 11i poauHu BKIIIOUEHi 10 mopsiaky Rosales).

MATEPIAJIM I METOJIA TOCJIJIKEHD

OCHOBOIO ITPOIIOHOBAHOTO CIUCKY BUIIB ponuH Elaeagnaceae, Rhamnaceae nopsiaxy
Rhamnales ta pomun Cannabaceae (incl. Celtidaceae), Moraceae, Ulmaceae ta Urticaceae
nopsaky Urticales (Mosyakin 2013) € HoMeHKIaTypHE 3BEACHHS CYyIUHHHUX POCIUH (iiopu
Ykpainu (Mosyakin & Fedoronchuk 1999). Po6ora Takox 0a3yeTbcsi Ha KpUTUYHOMY aHai31
TAKCOHOMIYHOTO CKJaay 3 YaCTKOBHM OIIPALIOBAHHSAM repOapHUX KOJIEKIiH, MaTepialiB
BJIACHUX IIOJILOBUX JOCHIPKEHb Ta JITepaTypHUX J[DKEpel, 3 YpaxyBaHHSAM HOBHUX
y3araJbHEHUX HaHUX MOP(OJOTIYHHX Ta MOJIEKYISPHO-(PIUIOTeHETHYHUX JOCIIIKEHb. Y
POOOTI TaKOK BUKOPHUCTaHI HOMEHKIIATYpPHI Ta TAKCOHOMIUHI OHJaiH 0a3u ganux (Euro+Med
PlantBase 2025, Hassler 19942025, POWO 2025), 3 KpUTHYHUM aHaJ1i30M HOMEHKIATYPHHX
pimeHs. J{1s KO)KHOTO By BKa3aHO MOTO MOLIMPEHHs, a B NpuMiTKax (y pa3i nmotpedu) —
TaKCOHOMIYH1, HOMEHKJIaTYpHI Y1 XOpOJIOriuHl KoMeHTapi. Ha3Bu po/iB Ta BUIB, @ TAKOXK iXHI
CHUHOHIMHM (y KPYTJIHMX Jy’KKax) HaBeJeHl 3a a0€TKOBUM HPUHIMIIOM. Y KBaJpaTHUX HYKKax
J0JJaTKOBO HaBEJEHI aJIbTEPHATUBHO NMPUNHATHI Ha ChOTO/HI Ha3BH (BUIUIEHI HAIIBXXUPHUM
KypcuBoM). Lli Ha3BH, 5Ki € aTbTEPHATUBHO NPUHHATHUMH y MeXax MeBHOI Ki1acu@ikaiiHoi
CXeMH, HE CIHIJ IUIyTaTd 3 aJbTEepHAaTUBHUMHU Ha3BamMu Yy po3yMiHHi Crarti 36.3
«MIiXHapOHOTO KOJICKCY HOMEHKIIATypH BoiopocTeit, pociuH Ta rpubis» (Turland et al. 2018,
2025; nuB. Takox Mosyakin & McNeill 2016). 3ipoukoro (*) mo3Ha4eHi KyJIbTHBOBaHI
POCIIMHH, 3HAKOM OKJIMKY (!) — 3AM4aBLIi Ta HaTypali30BaHi KyJIbTHBOBaHI POCIMHHU («BTiKayi
3 KyJIbTypu» abo epraziodiroditi), 3HakoM NUTaHHA (?) — pOCIMHM, HABEIEHHS IKUX MOTpedye
niaTBepkeHHd. boTaHiko-reorpadiuHi palloHH, TPEACTaBIECHI Y XOPOJOTIYHHUX JiarHO3ax,
BIJIMOBIAAIOTh 3arajioM pallOHYBaHHIO TepuTopii YKpaiHu, sike OyJI0 BHUKOPHUCTAHO IPHU
HanucanHi 12 tomiB «®mopu VYkpainm» (1935-1965), ane 3 nedkuMu JOMOBHEHHSIMU 1
yTOUYHEHHMU. DIopUCTHYHE palloHyBaHHA Y KpaiHcbkux Kapnar npuitasate 3a B.1. Yonnkom
(Chopyk 1969). B okpemux BHUMagkax BKa3zaHi TaKOX OLIbII KOHKPETHI MICIIE3HAXOKECHHS
(3a3Ha4yeHo agMiHICTpaTUBHI paiionn). [lomupenns BuaiB Ha TepuTopii YKpaiHu HaBEJCHO 3a
JOCTOBIpHUMH JKepenamH ((hiaopamu, BU3BHAYHUKAMU, OITyOTIKOBAaHUMH HAYKOBHUMH CTATTSIMU
B KypHaJIaX 00TaHIYHOTO POdLIIIO), 8 TAKOXK HA OCHOBI ONPAIlbOBAHMX repOapHUX MaTepiaiB.

PE3VJIBTATHU JOCJIJIKEHB TA IX OBTOBOPEHHA

Rhamnales Link, 1829
Elaeagnaceae Juss., 1789, nom. cons.

Ponuna Elaeagnaceae Juss. Bkirouae Tpu poau (Elaeagnus Tourn. ex L., Hippophae L.,
Shepherdia Nutt.) Ta monan 100 Buxis (103 3a POWO (2025)). Ile HeBenuki aepeBa Ta Kyiili,
110 MOIITUPEH] TIEPEeBAXKHO Y MOMIipHIii 30H1 [[iBHIUHOT MiBKYJI, @ TAKOX HA MIBIHI y TPOIIYHIN
A3zii Ta Ascrpanii (Qin & Gilbert 2007). 3a HailHOBIIIMMHK Ha CHOTOJHI MOJEKYJISPHO-
¢dinmorenernunnmu pociipkenasmu (JIHK xmopomtacris, mitoxonapianeaoi JJHK Ta saeproi
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JTHK) (Gu et al. 2024) 6y:10 miarBepkeHo MOHO(LIIFO POJUHH Ta KOXKHOT'O 3 TPHOX POJIIB, 1€
pin Elaeagnus BusiBMBCS cecTpMHCBKMM 10 ja00pe miATBep/ukeHoi kimamu Hippophae Ta
Shepherdia. ¥ daopi Ykpainu npeacrasieHi BCi TPH PO Ta BiCiM BHIIB, 3 SKHX JIMIIE OIWH
BUJ € aBTOXTOHHUM, a BC1 1HIII — KyJbTUBYIOTHCS Ta 1HOJII AUYABIIOTb.

ELAEAGNUS Tourn. ex L.

Pin Bximrodae 93 BuAM 3 KOCMOIIOJITHUM TOIIUPEHHSAM 1 HaWOLIBIIUM BHUIOBUM
PI3HOMAHITTSIM y IOMIpHHX Ta cyOTponiuHuX perionax Asii, ABcrpanii, [liBnennoi €Bponu Ta
[Tisuiunoi Amepuku (Ye et al. 2012). B Vkpaini micTh BH/IIB, 110 KYJIbTUBYIOTHCS, 3 IKUX JBA
— JIUYAaBIIOTE.

*1Elaeagnus angustifolia L. (Elaeagnus dactyliformis Schitdl.; Elaeagnus hortensis M.Bieb.;

Elaeagnus litoralis (Servett.) Kozlowsk.; Elaeagnus orientalis L.; Elaeagnus oxycarpa

Schltdl.; Elaeagnus songarica (Bernh. ex Schitdl.) Schitdl.; Elaeagnus spinosa L.;

Elaeagnus tomentosa Moench, nom. illeg.)
* [1Inpoko KyJIbTUBYETHCS B Cajiax, apKax, 3aXUCHUX CMYyTrax B3JIOBXK 3aJli3HUYHUX KOJIIH 1Mo BCii YKpaiHi
i dYacTo auWuaBi€; y IIBACHHHX Ta CXIJIHUX paiioHax € IiHBa3iHUM BHUIOM-TpaHchopmepom. B
[lepeakapnaTTi BHJ HOIIMPEHUHA Yy Mexax BykoBHHM 1O OKOMMIb M. YepHiBI; OKpeMi JIOKaTiTeTH
3aikcoBani B momuHi p. JHicTep Oimst M. 3aNiMMKW, MPOTe Yy TIPCHKUX paliOHaX HE TPAIUIIETHCS
(Didukh 2023). IMonimopdHuuit Bum, skuii Mae 6araTy CHHOHIMIKY, 1 HEPiIKO HABOJMBCS B JIiTEpaTypi mia
pi3HMMH Ha3BaMmu, 30KpeMa i mij HaszBoro E. oxycarpa, sky M.M. lisensoB (Tsvelev 2004) Busnae sik
okpemuil BUA 1 HaBoIUTh [uisi JIyrancekol obnacti (p. Aiap) sik aBTOXTOHHU# TakcoH, 4u E. litoralis —
st [lpudopromop’st ta miBaus Kpumy. Elaeagnus litoralis M.M. LlBensoB BBaxka€ pe3yibTaTOM
TPUBAJIOTO OKYJIBTYPEHHs Horo nukopocioro «npenka» (E. angustifolia) B IliBnenno-3axinniit i CepenHiit
A3ii, 3BiIKM BIH NOIIMPHBCS Ha 3aXiZ. Y NPHUPOJAI HEPIAKO TPAIUISIOTBCS POCIHMHH, Y SKHUX TUIKA 3
KOJIFOUKaMH, JEHI0 IIMPIIUMU eNINTHYHUMHM 0 eNNTUYHO-J0BraCTUX JIMCTKAMH, BKPHUTUMH
JYCKOMOJIGHUMH BOJIOCKAMHE Ta IPIOHUMHU IIIOAMH, BU3HAYAIMCS SIK OKPEMHI Pi3HOBHI — Var. spinosa
(L.) Schltdl., a6o six Bxe 3ramysanumii E. oxycarpa, aine MarTh Take came MONMPEHHS, SIK 1 THTIOBHH ITi IBUI.
Ha choropni icuye 6arato pisHOBHIIB — KysibTuBapis E. angustifolia.

*1Elaeagnus commutata Bernh. ex Rydb. (Elaeagnus argentea Pursh, nom. illeg.)
* Hepinko KynbTHBYETBCA B cajax, MapKax, HA BYJHUIIIX HACEJCHUX ITyHKTIB, MO y30i4usax Topir, iHOMI
JquyaBie abo BUCAKyeThes JlicHukamu y Jticax (Tsvelev 2004). Panmime (Barbarych 1955, 1987) Bun
HaBOJIMBCS ITi/1 HEJIEMTUMHOIO Ha3Boto E. argentea Pursh.

*Elaeagnus macrophylla Thunb.
« 3pinKa KyJIbTUBYETHCS B cafax i mapkax Ha [liBmerrHomy Oepesi Kpumy. Bun miBieHHO-CXiqHOA31HCHKOTO
HOXO/KSHHS.

*Elaeagnus multiflora Thunb. (Elaeagnus edulis Siebold ex Carri¢re; Elaeagnus longipes

A.Gray)
* Hepinko KyabTHBYETBCSA B Cajax i Mapkax, a TaKOK Ha NMPUCATUOHUX AIISHKAX, OJHAK Y IMiBHIYHHX
paifoHax HEpiaKO IMiAMep3ac e 0 HACTAHHS CHITOBOTO MOKPHUBY, TOMY MEPCHEKTHBHUM € KyJIbTHBYBaHHS
y HiBJEHHHMX palioHax i Ha 3akapnarTi; Jae 3Ha4Hy KopeHeBy nopocib (Barbarych 1955). ITiBxenno-
CX1IHOAa31MCHEKAI BULIL.

*Elaeagnus pungens Thunb.
* Kynbruyethest B Ootaniunomy caxy iMm. M.M. I'pumika HAH VYkpainm, a Takok B cajgax 1 mapkax Ha
niBaai Kpumy. Bin ycix iHmMX BHAIB, IO KyJIBTUBYIOTHCS B YKpaiHi, BiAPI3HAETHCSA MIKIPACTHMHU
JUCTKAMHU, SKi HE OMaJIal0Th HA 3uMYy. [[iBJ€HHO-CXiTHOA31ChKUI BU/IL.

*Elaeagnus umbellata Thunb.
* KynbTuByeThes B caax i mapkax. LleHTpanbHO- Ta MiBAEHHO-CXiTHOA31HCHKUHA BUI.

HIPPOPHAE L.
CiM mpupoJHHMX BUAIB Ta OJUH HOTOBUJ, L0 HOUIMpEeHi B €Bpasii, yacTuHa 3 SKUX
BBEJICHI B KyJIbTYpY. B YKpaini onun Bu.
Hippophae rhamnoides L. [Hippophae rhamnoides L. subsp. rhamnoides] (Rhamnoides
hippophae Moench)

* SIk mpupoaHUi BHI y JeAKUX JiTepaTypHuX Jukepenax (Barbarych 1955, 1987) HaBomuThes JMiie Uis
IIpaBobepexknoro 3makoBoro Ctemy, MPOTEe € AyXKe MOIMIMPEHUM B KYJIbTYpi 1€ BHPOILYETHCS 5K
JICKOpATHBHA Ta I[IHHA TUIOJIOBA POCIIHHA.
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SHEPHERDIA Nultt.

Tpu Buam, nommpenux B [liBHiuHiIN Amepulli, ABa 3 SKUX BBeJEHI B KyJIbTYpy (OJUH 3
HUX KYJIBTHUBYETHCS B YKpaiHi).
*Shepherdia argentea (Pursh) Nutt. (Hippophae argentea Pursh)

* 3piiKa KyJbTUBYETHCS B cajiax 1 mapkax 34e01IbII0ro K JeKOPaTUBHUH KyIII, TUIOH ICTiBHI.

Rhamnaceae Juss., 1789, nom. cons.

KocmorontiTHa rpyma pociuH, sika BKIFOYae Om3bko 65 posiB ta 1334 Buau (3a HammMu
nigpaxynkamu 3 pecypcy POWO (2025)), nommpeHux B ycix 4acTHHAX CBITY, ajie B OCHOBHOMY B
TPOIMIYHKX Ta CYOTPOmiUHKMX 30HaX. Biabmiicts pocnua Rhamnaceae — 1ie aepeBa, aje € Takox
YyarapHukH, Jiiand Ta TpaBu. Monodinernuna pomuna (Richardson et al. 2000, 2004).
MounekyssipHO-(hioreHeTHYHI TOCIIHKEHHS Ha OCHOBI aHaITi3y mociioBHocTel rera rbcl (Soltis
et al. 1995) 3aceimuniu TicHuit 38's130k Rhamnaceae 3 pomunoro Elaeagnaceae, mio Oyno mi3Himre
MATBEPPKEHO TaKOXK JaHUMU aHanmizy nociinoBHoctelt 18S snepHoi pubocomuoi JJHK, a Takox
xJoporutactHoro rena atpB (Soltis et al. 1997, Savolainen et al. 2000). HasiBHicTh a30T¢ikcyrounx
cuMOio3iB y Jesikux mpezcTaBHUKiB Rhamnaceae, Elaeagnaceae, a Takox Ulmaceae ta Rosaceae
€ JIOJIATKOBUM CBITYEHHSIM TICHOTO 3B'si3Ky MiK Imumu pomuHamu (Soltis et al. 1995, Swensen
1996). B Vkpaini (He BpaxoBylud OOTaHIUYHMX caaiB i JeHapapiiB) poauHa Rhamnaceae
npejcranieHa im’sitbma poaamu (Ceanothus L., Frangula L., Paliurus Mill., Rhamnus L., Ziziphus
Mill.) ta 12 Bumamu, 3 SIKUX JIMIIE TPH POAU Ta YOTUPU BHIHM € aOOPUT€HHUMH (aBTOXTOHHHMH),
BICIM BUJIIB — IIUPOKO KYJIBTUBYIOTHCS, ajl¢ B OOTaHIYHMX Cajax i JCHAPAPISX BUPOIIYIOTHCS
POCIIHMHH I1ie OaraThox IiHIIKX BHUAIB poauHd Rhamnaceae.

CEANOTHUS L.
bruszpko 60 BHIIB, MOMIMPEHHX Yy TEIUIMX MOMIPHUX 1 CYOTpPOMIUHUX O0IACTAX
[TiBHiuHOT AMepukH; OaraTto BHUJIIB KyJIbTHBYIOThCS. B YKkpaiHi HaliuacTile KyJabTUBYIOTHCS
SIK IEKOPATHBHI POCIIMHU JIBa BUJIH.
*Ceanothus americanus L.
* KyIpTHBYy€THCS B cajax i mapkax.

*Ceanothus fendleri A.Gray.

» KynpTuBy€eThCS B cafax i mapkax.

* B GoTaHiyHUX cajax i JEHIPapisix KyJIbTHBYIOTHCS TaKOK POCIHHH e Takux BUIiB, sk: Ceanothus
arboreus Greene, Ceanothus dentatus Torr. & A.Gray (= C. floribundus Hook.), Ceanothus griseus (Trel.)
McMinn, Ceanothus herbaceus Raf. (= C. ovatus Desf.), Ceanothus impressus Trel., Ceanothus thyrsiflorus
Eschw.

FRANGULA L.

bmuzeko 60 Bumis (56 3a POWO (2025)), momupeHHX y TEIJIMX MOMIPHUX 1
CcyOTpomiyHUX o00jacTsax 000X TMiBKylb, aje B OcHOBHOMY B IliBHiuHIA Amepuiii.
MonekynspHo-TakconomiuHi pocmimpkerns (Bolmgren & Oxelman 2004) Bka3yroTs, 110 pif
Frangula, sxuii panime TpaktyBaBcs sk miapin poaxy Rhamnus, 3apa3 BU3HaeThCs OKpeMUM
POJIOBMM TaKCOHOM, BiIMIHHUM Big Rhamnus s. str. yepe3 3Ha4HiI reHETUYHI BiIMIHHOCTI, 110
HIiATBEPKYETHCS TAKOXK Mopdostorivnumu ganumH (y pociuH Frangula kBiTku 1’ sTU4IeHHi,
JBOCTATEBI, TOMI AK y Rhamnus s. str. KBITKH YOTUPUWICHH], OJHOCTATEBI, PiIIe I’ ITHUICHHI,
aJie TOJli JINCTKH LIKIpsCTI, 3 3—5 mapamu 6okoBuX *kmwiok (y Frangula muctku He mkipscri, 3
5—15 mapamu OokOBUX XWJIOK)). B VYkpaiHi J0CTOBIpHO BigOMi JBa BUIU, OJWUH 3 SKHX
KYJIbTUBY€ETHCSL.

Frangula alnus Mill. [Frangula alnus Mill. subsp. alnus] (Rhamnus frangula L.)
 Ilo Bciit Tepuropii Ykpaiam, axe B Cremy piako (mo momuHax pidok), a B Kpumy nmime B ropax
(31e061TBIIOTO Y CepPeTHbOMY TiPCHKOMY TIOSICH).

*Frangula purshiana (DC.) A.Gray ex J.G. Cooper [Frangula purshiana (DC.) A.Gray ex
J.G. Cooper subsp. purshiana] (Rhamnus purshiana DC.)
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» KynbTuBYy€eThCS B cajiax 1 mapkax no Bcii Ykpaini. [liBHiYHOaMepUKaHCHKHN BHI.

Hunst Kapnat (Hrubov 1949) naBonuBces 1ie onuH KynbTUBoBaHui By — Frangula rupestris (Scop.) Schur
(Rhamnus rupestris Scop.) aire, iMOBIpHO, TOMUIJIKOBO. Y OOTaHIYHMX Caaax 1 ICHAPAPIsAX KyJIbTHBYIOTHCS TAKOXK
Frangula californica (Eschsch.) A.Gray, Frangula caroliniana (Walter) A.Gray.

PALIURUS MILL.
Hesenukuii 3a 06csaroM pif, M0 BKIKOYAE 11 Th BUIB, MomupeHux y CepenzeMHOMOD i,
[TiBnenno-3axinniit, Cepenniii Ta CxinHiid A3ii. B Ykpaini — ogus Buj.
Paliurus spina-christi Mill. (Paliurus aculeatus Lam.; Paliurus australis Gaertn.; Rhamnus
paliurus L.; Ziziphus paliurus (L.) Willd.)
* V T'ipcbkomy Kpumy Ta Ha [TiBnenHomy 6epesi Kpumy, e MicIiiMu yTBOPIOE HEMPOXiTHI KOJFOYi 3apOCTi.
3pinka KylnbTHBYEThCS y [IpraopHOMOp 1.

RHAMNUS L.
bmuseko 140 Bumie (139 3a POWO (2025)), mommpeHux y TeIUIMX HOMIPHUX,
CyOTpOMIYHMX, YACTKOBO B TPCHKUX TPOMIYHUX 00IACTAX 000X MiBKYJb, 0COOIUBO B pailoHax
Cxinnoi A3ii. B YkpaiHi — mricte BUAIB, 3 AKX YOTUPH KYJIbTHBYIOTHCS.
*IRhamnus alaternus L. [Rhamnus alaternus L. subsp. alaternus]
* V 3akapmnarti — piako, B KpuMmy — 9acrto, e KyIbTUBYEThCS B cajaxX 1 Mapkax, Ha BYJHUIIIX HACEICHUX
MYHKTIB 1 HaBiTh € iHBa31MHUM BUJIOM (TpAIUIIETHCS y CKJIaJl YarapHUKOBHX 3apOCTeil Ha y3JiccsiX 1 1Mo
6ankax). Cepeq3eMHOMOPCHKUH BUI.
Rhamnus cathartica L. [Rhamnus cathartica L. var. cathartica] (Rhamnus spinosa Gilib.,
nom. illeg.; Rhamnus willdenowiana Schult.)
» Maiixe mo Bciii Ykpaiti, BKIIto4HO i3 3akapmartam (kpim Kapnar i niBnennoi yactunu Cremy). yxe
noJIiMOPGHHM#T TAKCOH: POCITHHU BapilOIOTh 3a OIMYIICHHSM JUCTKIB (Bill TOJMHMX 10 KOPOTKOOIMYIICHHX) Ta
ix (opmoro (Bi JaHIETHO-AUIENOAIOHUX 0 Maike OKpyrimux (meski momyssii 3 okoiuips Cynaka B
Kpumy)) (Alexeev & Tsvelev 1996).
*Rhamnus davurica Pall. [Rhamnus davurica Pall. var. davurica]
* KynbTHBYyeTBCS B cajiax 1 mapkax sik JieKkopatuBHa pociuHa. [TiBIeHHO-CXiHOA31MChKIH BHI.
*Rhamnus erythroxyloides Hoffmanns. [Rhamnus erythroxyloides Hoffmanns. subsp.
erythroxyloides] (Rhamnus pallasii Fisch. & C.A.Mey.)
» KynbTuByeTbcsi B cajax 1 IapKax, 30KpeMa Ha KaM’SHHX TipKax, SK JEeKOpaTHBHA POCIHUHA.
Maioasiiicbko-ipaHo-TypaHchKui By, Paniiie HaBoaquBcs mig Hasgoro R. pallasii.
*Rhamnus imeretina J.R.Booth ex G.Kirchn. (Rhamnus colchica (Kusn.) Sommier & Levier;

Rhamnus libanotica auct. plur., non Boiss.)
* KynbTuByeThCs B cajax 1 mapkax $K JeKOpaTMBHa pociuHa. Manoasiiickkuii Bua (3akaBkasss,
TypeuunHa).

Rhamnus saxatilis Jacq. subsp. tinctoria Nyman (Rhamnus tinctoria Waldst. & Kit., nom.
illeg.)
* Ha TI'onoropo-Kpemenenpkomy kpsixi, y Cepenapomy IIpumaictpos’i (UepHiBerpbka 00macTb, npaBuid
oeper p. Juictep), Ha [omicci (miBaeHp PiBHEHCHKOT 00acTi), y [Ipuuopromop’i (okommii M. Oxeca) Ta
Ha miBaHi JliBoGepexxHoro ([onerpkoro) Jlicocreny (oxomuii M. Csiroripesk) (Kahalo 2009). Hepinko
KynbTUBY€eThCs. Binm R. cathartica, 3 sxkum iHOai ribpuansye (BimMiueHO Ha CXHMJIaX B OKOJHISX CLl
I'pabose, XmenboBa Ta Koxrie 3omoviBcekoro paitony JIbBiBcbkoi oonacti (Ralo 2003)), Binpi3HseTbes
JpiOHImMMH TUCTKaMu 1,5-3 cM 3aBIOBXKH, pO3MIIIEHUMH MYTOBKaMH Ha BKOPOYEHHX TiJodYKax, abo
3-5 cM 3aB/IOBXKKH, 1 TOJI JINCTKK PO3MIllIeH] Maike CYIPOTUBHO Ha BUAOBXKEHHX TiIOYKaX CTEPHIbHUX
naroHiB (y R. cathartica muctku po3mimieHi Ha BROpPOUCHHUX T1I0YKAX i MaiKe CYMPOTHBHO HA BHIOBKCHUX
[IAroHax), a TaKoXX KOPOTIIMM 4YepemikoMm, SKui ckiagae 1/6—1/8 momXuWHM TUTacCTHHKHA JIMCTKA (Y
R. cathartica ueperox ckinamae 1/3—1/5 noBxuHU mIACTHHKH). OXOPOHAETHCS ITiJT HEJEMTTUMHOK HA3BOIO
Rhamnus tinctoria six pigkicauit Bun (The list 2021).

* Kpim BunieHaBeenux Buais Rhamnus, B 6otaniunux cafax i JeHAPapisiX BUPOILYIOThCS TAKOK POCITUHU
inmux BuAiB (iHOmi mix mceBmoHimMiunmMmu HazBamu): Rhamnus alnifolia L’Hér., Rhamnus alpina L.,
Rhamnus arguta Maxim., Rhamnus costata Maxim., Rhamnus dolichophylla Gontsch., Rhamnus
dumetorum C.K.Schneid., Rhamnus erythroxylon Georgi (= R. pallasii Fisch. & C.A.Mey.),
Rhamnus fallax Boiss. (= R. carniolica A.Kern.), Rhamnus globosa Bunge, Rhamnus infectoria L.,
Rhamnus japonica Maxim., Rhamnus leptophylla C.K.Schneid.,, Rhamnus libanotica Boiss.,
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Rhamnus oleoides L., Rhamnus rugulosa Hemsl. (= R. diamantica Nakai), Rhamnus saxatilis Jacqg.,
Rhamnus spathulifolia Fisch. & C.A.Mey., Rhamnus utilis Decne. (= R. ussuriensis J.J.Vassil.).

Z1zipHUS Mill.

Bix 71 (POWO (2025)) o 170 (Liu & Cheng 1995) BuzaiB, MOMMPEHUX Yy TPOIIYHUX i
cyoTpomiuamx obacTsx 06ox miBkyis (Bhatt et al. 2007), 3 ientpom BumoBoi qudepeniiianmii
B [liBnenniit Ta [liBnenno-Cxinniid Azii. B YkpaiHi — oguH BHI, 1110 KyJTbTUBYETHCS.
*1Ziziphus jujuba Mill. (Rhamnus zizyphus L.)

» KynpTHBY€ETBCS Ha miBaHI YKpainu (okomumi M. Oneca) Ta Ha miBaHI Kpumy, a Takox caliBHUKaMH-

amaropamu y OUTBII MBHIYHUX paiioHaxX YKpaiHU SIK IeKOpATHBHA, STiTHA 1 I[IHHA JIKapChKa POCIIHMHA IIiJ|

Ha3BOI0  «yHaOi»  (KyJIbTHBOBaHI  COPTH  3a3BMYaif ~ 0e3  KONIOYWOK);  IHOAI  JWYaBie
(https://www.inaturalist.org/observations/189506253)

» OcranHiM YacoM Ha TiBAHI YKpainu 3 poauau Rhamnaceae mouanu BupouryBatu Colletia paradoxa
(Spreng.) Escal. (= C. cruciata Gillies & Hook.) ra Hovenia dulcis Thunb., sixi panimre y GpaopucTuaHux
3BEJICHHSIX HE HABOJMIIMCS, TOMY iX MOLILHO BKIIOYUTH JO HACTYHNHOro BuaaHHs «®Diopu YkpaiHm»
(Olshanskyi 2014). Kpim Toro, B 60TaniuHux caaax i aeHapapisx Ykpainu (Kokhno et al. 2005) 3 poaunu
Rhamnaceae kynsruBytotsh Takox Colletia spinosissima J.F.Gmel. (= C. infausta N.E.Br.) ta Sageretia
elegans (Kunth) Brongn.

Urticales Juss. ex Bercht. & J.Presl, 1820
Cannabaceae Martinov, 1820, nom. cons.
(incl. Celtidaceae Endl., 1841)

Sk Bke 3a3HAYAIOCs y BCTYII, MU po3risigaemMo poauny Cannabaceae B mexxax mopsaky
Urticales (Mosyakin 2013), sx e Oymo NpuWiHATO paHille, X04 3a MOJEKYISIPHO-
¢inorenernunnmu nanumu (Chase et al. 1993, 2016) Cannabaceae tenep BHM3HaHA YaCTUHOIO
nopsiaky Rosales, sik oqna i3 «ypTukanbHuX pos3uay. Poauna Cannabaceae skimouae 10 posis
ta Big 113 (POWO (2025)) no 170 Buxis (McPartland 2018), nommpenux Mmaiibke mo Beiit
3emuiit kyni. Kpim Cannabis L. ta Humulus L., auni 1o i ckiiaay 10AaHO 1ie BiCiM pOJiB, sKi
panimre Birouanucs o ponunu Celtidaceae (Aphananthe Planch., Celtis L., Chaetachme
Planch., Gironniera Gaudich., Lozanella Greenm., Parasponia Miq., Pteroceltis Maxim.,
Trema Lour.). I{e HeBenuki 3a 00carom pou, HadrcenpHIUM 3 skux € Celtis L. (70 Bunis).
ﬁMOBipHOIO oarekiBuuHO0 Cannabaceae e IliBmenno-Cxinna Asis (Yang et al. 2013). 3a
MoOJICKyasspHUMH adanumu, Cannabaceae € MoHODITETHUHOIO POJUHOIO, CECTPUHCHKOIO JI0
Moraceae Gaudich. Ta Urticaceae Juss. (Sytsma et al. 2002, Wang et al. 2009, Zhang et al.
2011), 1 mae OaraTo CHUTPHUX 3 HUMH O3HakK. OmHak (UIOTEHETHYHI 3B'SI3KM B MEXKax
Cannabaceae Bce Ie 3alMIIAIOThCS 3HAYHOIO MipOK0 HeBupimeHUMH. B Ykpaini poanHa
Cannabaceae npencraBiena TppoMa pojiaMu Ta 8 BUIaMH, 3 SIKHX TTOJOBHHA — KYJIbTHBYETHCS
i 4aCTKOBO IUYABIIOTb.

CANNABIS L.

Ha cboroHi icHye B OCHOBHI TOYKH 30pYy MO0 BHIOBOTO ckiaay poay Cannabis: 1)
foro posrisimaroTh sk MoHoTumHuE ping (C. sativa L.), abo 2) B Mexkax poay BHIUISIOTH
nekinbka (3—4) MophooriuHO OJIM3BKUX BUIIIB, SKi TIOPUAN3YIOTH Mix 00010, a 10 C. sativa
BITHOCSTH JIMIIE KyIbTYpHI ()OpMHU KOHOIUTI. Ajie 00MABI TOUKHU 30py 0a3yIOThCS HA O3HAKaX
MOMITHUX MOPQOJOTIYHUX BIAMIH KYJIbTYPHOI 1 JUKOI KOHOIUIL, SIKi T0Ope BUpa)KeH1 JIUIIE Y
’KIHOYMX pociuH 3i 3pimmmu mwioaamu (Geltman 2004). Mu noainsieMo Apyry TOYKY 30py 1
BBa)XKaeMoO, 1m0 Y uiopi YKpaiHu npeacTaBieHi aBa OJIM3bKUX BUIN KOHOIUI (KYJbTYpHA 1 TUKa
dbopMu), sIKi BIIPI3HAIOTHCS 32 MOPQOIIOTIEI0 IJI0Ja 1 OUBITHHOI, a TaKOX O10JOTTYHUMH
0COOJIMBOCTSIMH.

Cannabis ruderalis Janisch. (Cannabis sativa L. var. spontanea Czern.)

* ITo Bciit Ykpaini, kpim Kapmat, ge Tpamiserscs Ha 3acMiueHHX Micusx, y nocisax. Big C. sativa sigpis-
HSETHCS MEHIIIUMHU PO3MipaMHU POCIIHH, a TaKOXK (GOPMOIO 1 po3MipamMu TIomiB: 2,5-3,5 (4) MM 3aBIOBKKH
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1 2-2,5 MM 3aBImMpIIKy, sitienoAiOHi abo emincoinHi, Oypi, 31 3WIEHYBaHHSAM IPH OCHOBI, OLIBITHHA TPH
TUTO/IaX PO3BHHEHA Y BUTIIAAL IIOT a00 YacTimie po3aieHoi Ha OKpeMi IIMAaTKH IUTIBKH 3 YOPHYBaTHMH
CTPIIbYAaCTUMHU TUISIMAMK Ta cMyxkamu (y C. sativa mmomu kpymHimi, 3,5-5 MM 3aBIOBXKKH i 3—4 MM
3aBIIUPIIKH, EIICOINHI, pifglie MHUPOKOSiIenoaiOHi, cipyBaTto-3emeHi, 0e3 3uiIeHyBaHHSA IIPH OCHOBI,
OLBITHHA TIPH IUIOJIaX BIACYTHs abo Jiens po3BUHEHA). HasBHICTH 3ulleHyBaHHS IPH OCHOBI IUIOJIB (TOpi-
wikiB) y C. ruderalis crpusie ierkoMy BHUCHIIAHHIO HACIHHS, OCKUJIBKU Kpal 34JCHYBaHHs CKIAIAIOTHCS i3
COKOBHTOI TKaHMHH, Oaratoi Ha oJIit0, 0 MPHUBAOIIOE KOMax (KJIOIIB Ta JKyKiB), sIKI PO3HOCSTH TOPIIIKH
JVKHX KOHONEJb HA MEBHY BijgcTaHb. HaciHHA, 110 BUCHNAETHCS BIITKY Ha IPYHT, IPOPOCTAE JIMIIE HA
Jpyruit pik, micis 3aKiHYeHHs TPUMOPO3KiB, TOAL K HaciHHs C. sativa 3a CIpUSTINBHX YMOB MPOPOCTAE
BKE Ha YSTBEPTHH ACHD MICII MONMAaNaHHs B IPYHT, 1 IIPOPOCII CisTHIII BUMEP3af0Th III¢ BOCEHH; TOMY IT0Ci-
BHi koHori (C. sativa) e 3gatni quuasitu (Lonachevskyi & Kotov 1952a).

*Cannabis sativa L. (Cannabis sativa L. var. culta Czern.)
* KyneruByeThces 1o Beilf YKpaiHi, KpiM kpaitHporo miBaas Crerry.

CELTISL.

Pig Celtis L. panime Bxmouanu mo Ulmaceae uu omnoiimennoi poaunu Celtidaceae
Endl., ane HuHI 32 MOJIEKYIIAPHO-(DITOr€HETUYHUMH JAHUMH BiH BU3HAETHCS Y CKIIJl POJIUHH
Cannabaceae (Angiosperm Phylogeny Group 2009). Xoua Celtidaceae 6inbiire He BU3HAEThCS
okpemMoro poauHoio, cam pin Celtis me He nmoBHicTIO Bu3HaueHH. [TocTiitHi qOCTiIKEHHS
0a3yroThCsl Ha MIMOOKOMY (PiIOTCHETHYHOMY aHasi3i ays 3'sacyBaHHs 3B's13kiB poay Celtis 3
iHIIMMHE OJIM3bKOCTIOpiIHeHUME ponamu: Trema Lour., Parasponia Miq., Chaetachme Planch.,
Pteroceltis Maxim., Humulus L. ta Cannabis L. (Yang et al. 2013, Zhang et al. 2018). Ha
choroziHi 1o ckiany poxy Celtis Bximrouarore 60—70 BHIIB IEPEBHUX POCIIUH, HOMIMPEHUX Y
NOMIPHMX TeIUIMX perioHax [liBHIYHOI MiBKYJI, 4aCTKOBO B paiioHax LlenTpanbHoi Adpuku Ta
[MiBnennoi Amepuku (Hwang et al. 2003, Martins et al. 2015). Jlesiki Buau € 1eKOpaTUBHUMHU
pOCIIMHAMHU 1 IIMPOKO KyIbTUBYIOThCS. B Vkpaini pig Celtis npencraBiennii 4otupma BUIaMH,
TPH 3 SIKUX BUPOILYIOTHCS B KYJIBTYpI.

*ICeltis australis L.
* KynpTuByeThCs B cafax i mapkax; iHOAI JUJaBi€.
*ICeltis caucasica Willd.

* KynbTHBYy€eTBCS B cajiax 1 mapkax; iHOJ1 JU4aBie.

Celtis glabrata Steven ex Planch., nom. cons. (Celtis planchoniana K.1.Chr.)

* ¥V Kpumy, me 3poctae Ha BiIKPUTHX TiPCHKUX CXMIIAX Ta y CBITJIMX ripcbkux micax. Xoua Has3sa Celtis

glabrata Steven ex Planch., 1848, BBaxaerscs Heszakonuoto (nom. illeg., non Spreng. 1828), Bona €

3aKOHCEpBOBaHOW, ToMy 11 3amina Ha Celtis planchoniana K.I.Chr., sk 1ie 3po6neno y «®mopi Cximnoi
€rporu. 1. 11» (Grudsinskaya & Geltman 2004a), € mOMIIKOTO.

*1Celtis occidentalis L.
* 3pijiKa KyJbTHBYETHCS B CallaX 1 MapKax, Ha BYJIHIIIX MICT, 4acTille B MiBJCHHUX pallOHAX; iHOMI IUYaBie.

HumuLus L.

Heenukuii 3a obcsrom pin, mo Bkimovae cim BuaiB (POWO (2025)), nommpeHux y
[TiBHiuH1# AMepui, €Bpori, 3axigHomy Cubipy, Mamiii, Cepenniit Ta IliBnenHo-CxigHiit Asii.
B VkpaiHi 1Ba BUAH, 3 AKUX KYJIbTUBYETHCS 1 1HO/1 JUYABIE JTUIIE OJIUH.

Humulus lupulus L. (Humulus vulgaris Gilib., nom. illeg.; Lupulus amarus Gilib., nom. illeg.;

Lupulus humulus Mill.)

 Ilo Bciit YkpaiHi, e pocTe y BOJOTHMX JIicax i 3apOCTAX YarapHUKIiB, a TaKOX KYJITHBYETbCS Ha

NpUcaguOHNX TUITHKAX 1 creliaibHUX MIaHTanisx. Jleski ykpaiHchKi pociauHu (?IHTPOAYKOBaHI GOpMH)

HOro moiMophHOro Buay MopdosoriuHo moaibHi a6o, MoBipHO, KoHcenudiuni 3 H. americanus Nultt.
(H. lupulus var. lupuloides F. Small) (Mosyakin & Fedoronchuk 1999).

*IHumulus scandens (Lour.) Merr. (Antidesma scandens Lour.; Humulopsis scandens (Lour.)

Grudz.; Humulus japonicus Siebold & Zucc.)

» Yacto KyabTUBYETHCS Mij] Ha3Boto H. japonicus; inoai nquuasie. [Toxoauts 3 Jlanexoro Cxony, Smowii Ta
Kutaro. Big H. lupulus igpisuserscst 6Giomopdoro (oaHOpidHA pOCIHHA) Ta MOP(HOJIOTIE0 OLUBITHHH
(omBiTHHA >XKIHOYMX KBIiTOK TICJSI IBITIHHSA MaJl0 PO3POCTAETHCS, MIETHHUCTO-BOJOCHCTA). HaToMicTs,
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pocmuuu H. lupulus Gararopiyni, OUBITHHA KIHOYMX KBITOK MicCJs LBITIHHS OZHOOIYHO PO3POCTAETHCS i
BKpHTa JpiOHECEHBKUMH BoOJOCKamu # 3anoskamu. 3rimHo 3 E. Cmomtom (Small, 1997, Fl. of North
America 3: 381-387), mazsa H. scandens (= Antidesma scandens Lour.) € mpoGieMaTHYHO0, OCKIIBKH
Matepian, omucannii Jx. ne Jloypefipy, He 30epircs, a OpHUTiHANBHHUIA OMHC HE 30ira€ThCs 3 OMHUCOM
H. japonicus. Tomy i HOMEHKIATYPHOI CTabiIbHOCTI, MOIIBbHIIIE BCE K BHKOPHUCTOBYBATH Ha3BY
H. japonicus (Mosyakin & Fedoronchuk 1999).

Moraceae Gaudich., 1835, nom. cons.

Pomuna Moraceae sximovae 47 ponis ta 1301 Bup (32 HaImMMU TiApaxyHKaMH 3 OHJIAKH-
pecypcy POWO (2025)), mommpeHnx Ha ycix KOHTHHEHTaX, KpiM AHTapKTHIIH, aJIe B OCHOBHOMY Y
TPOMIYHMX 1 CYOTpPOMUHHUX, piAIe B TOMIpHUX, OO0JAcTAX 000X IBKYJb, 13 IICHTPOM
PI3HOMAHITHOCTI y miBAEHHHUX Tpomikax. Monodiniss Moraceae nmepekoHIMBO MiATBEPIKYETHCS
MOJICKYJIIPHUMH JaHUMH, 10 Y3TOKYETHCS 3 MOP(MOJIOTIYHUMH O3HAKAMU — HASIBHICTIO Y POCIIMH
MOJIOYHOT'O JIATEKCY, aHATPOITHUX HACIHHEBHUX 3aYaTKiB Ta iX amiKaibHOIO TUIaneHTarriero (Sytsma et
al. 2002). Panimre g0 Moraceae Bxmouamn Takoxk poauny Cannabaceae, ame MomnexyisipHO-
GbinoreHeTHYHI JOCITIPKSHHS CBITYaTh Ipo BigokpemieHicts Cannabaceae Bix Moraceae (Sytsma
et al. 2002, Angiosperm Phylogeny Group 2003, 2009). Cecrpurchkoro rpymoro 10 Moraceae e
Urticaceae, 1110 100pe y3ropKyeThes i3 Mojekyisspaumu ganumu (Soltis et al. 2011, Zhang et al.
2011). Poguna Moraceae xapakTepu3yeThCs 3HAUHOK PIZHOMAHITHICTIO 3a TabiTycom (aepesa,
KYyIIIi, JTiaHH!, TPaBH), apXiTEKTypOrO CYIBITh (Bia Bimkputux y Morus L. mo 3akpurux y Ficus L.),
xapaktepom 3ammwieHns (Rohwer & Berg 1993), cucremamu posmuoskerts (Clement & Weiblen
2009). B Ykpaini ponuna npecTapieHa 4oTUpMa poJaMu Ta I’ sITbMa BUAMHU, 1110 KYJTbTHBYFOTHCSL.

BROUSSONETIA L'Hér. ex Vent.

Heenukwuii 3a obcsrom pin Bix 4 (POWO (2025)) mo 11 Bumie (Chen et al. 2022),
nomupenux y Cxigniit ta [liBnenno-Cxinnii A3ii. B Ykpaini oquH Bua.
*1Broussonetia papyrifera (L.) L'Hér. ex Vent.

» Ha 3akapmarti, niBani Ykpainu ta B Kpumy, Je KyJbTUBYETHCS B Cajax i Mapkax sK JIEKOPaTUBHA
pOCTVHA, iHOMI AWYAaBi€.

FicusL.

IMonan 880 (881 3a POWO (2025)) BuziB, NOMIMPEHUX B OCHOBHOMY Yy TPOMIYHUX i
cyOTpomniyHux perioHax Asii, Appuku, AMepuku ta ABcTpaiii. € oJHUM 13 HAHOIIBIINX 32
o0csarom BUAIB pojaoM poauHu Moraceae, mo ckiianaroTh OiIbINe MOJOBUHM i1i BHUIOBOTO
ckimany (Clement & Weiblen 2009). B Ykpaini oJfuH BUJI, 1110 KYJIbTUBYETHCS i 4aCTO INYABIE.

*IFicus carica L. [Ficus carica L. subsp. carica]
* ¥V Kpumy, KyIbTUBY€ETHCS B Ca/lax i MapKax i 9acTo AWYaBi€, [IE TPAIUIAETHCS Ha KaM STHICTUX CXHJIAX, IO
JOJMHAX PIK 1 Taki MiCI 3HAXO/KCHHSA HaraayloTh NPUPOAHI. B KyJIbpTypi MOKe TPAIUIATHUCS TaKOX Y
MiBHIYHMX paiioHax YKpaiHu, e caliBHUKaMHU-aMaTOPaMH BHPOIILY€ETHCS SK IUI0Z0Ba POCIIMHA i/l HA3BOIO
«IHXXHp»; Ha 3aKapraTTi TAKOX MOXKE TUYaBiTH.

MACLURA Nutt.

Hesenukwuii 3a o0csirom pix (13 Buni 3a POWO (2025)), nommpenuit y TpomivHuX,
CyOTpONIYHMX 1 YACTKOBO MOMIPHUX 00JIACTSIX, ajle B OCHOBHOMY B AMepH1ll. Sk 1 monepeaHiit
pin Ficus, Maclura e ogaum i3 HaimomupeHimmx cepe poaiB Moraceae i exuHum y ik
POJIUHI, y SIKOTO POCIMHU 3 Komoukamu. B YkpaiHi onuH BHUJ, 110 KyJIbTUBYEThCA M 1HOII
TMYaBIE.

*IMaclura pomifera (Raf.) C.K.Schneid. (loxylon pomiferum Raf.)
* ¥V Kpumy Ta y mBACHHUX paiioHAX MAaTEPUKOBOI YaCTUHHU YKpaiHW, PiJlle B iHIIMX perioHax, ¢ 4acTo
KYJbTUBYETHCS K JCKOpATUBHA POCIMHA Y cajjaX i mapKax, Ha BYJIMIIIX HACEICHUX MyHKTIB, 1HOJII TUYaBi€.
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MORuS L.

bnu3pko 17 BUIB, MOMMPEHUX Yy TIOMIPHHX 1 TIPCHKUX TPOIIYHHUX paiioHax €Bpasii Ta
Amepuku. TakCOHOMIYHO CKJIAIHUHN Pifl, IO 3yMOBJICHO MOP(}OIOTIYHOO BapiabeIbHICTIO Ta
ribpunuzaniero BuaiB. B Ykpaini Tpu BUIM, II0 MUPOKO KYJIBTUBYIOThCS U INYaBIIOTh.
*IMorus alba L.

* ITo Bci#t YkpaiHi, Ae KyIbTUBYETHCA B CaAax i MapKax sK IUIOAOBA i IEKOpAaTHBHA POCIHHA y 0araThox
pi3HOBHIAX, TOJIOBHAM YHWHOM 3 YOPHHMH a00 YEepBOHYBATO-UYOPHUMH IUTOAAaMH (CyIDTiAIsIMH): Var.
macrophylla (Moretti) Moretti (= M. macrophylla Moretti) — cturni moan YopHyBaTO-4epBOHi, JTUCTKU
BenuKki, 15-22 cM 3aBIOBXKH, 13 HITICHOK MmiacTHHKOW0; Var. mulicaulis Perr. — cturmi mioan 4opHi,
aucTka 1,5-3 cM 3aBIOBXKKH, HEpiIKO MyXupUcTOo-3ayTi; var. pendula Risso — rmumoau cBiTii, JHCTKH
31e6inbpIIoro rMbOKO-IONaTeBl, KM FOpU30HTaNbHI; Var. tatarica (L.) Loudon (= M. tatarica L.) —
CTHIJI IJIOAW ITypIYPHO-YOPHI, JIMCTKH ApiOHI, 4-9 cM 3aBIOBXKH, 3BepXy rOpOKYBaTO-LIIOPCTKYBaTi
(Lonachevskyi & Kotov 1952b). BaTbkiBIIHHOO BHIY BBaXKAIOTh HIEHTPaIbHI paitoHu Kuraro.
*IMorus nigra L.

* KyJIbTUBYETBCS B cajiax 1 MapKax, IepeBakHO Y JIICOCTETIOBHX 1 CTENOBUX paiioHaX, pijie B JicoBUX. Bin
M. alba Bigpisuserscs KopoTiiuM dYepemkoMm JUCTKIB (10-15 MM 3aBIOBXKH), (HOPMOIO JHUCTKOBOL
IIACTUHKK  (TIMOOKO-cepuenoiOHa Mpu OCHOBI), CHASYMM a00 Ha KOPOTKIH HIKII CYIUTIIIAM,
IOPCTKOOMyIIeHUMH tpuiiMoukamu. Y M. alba gepemrok 20—40 MM 3aBIOBKKH, JTUCTKOBA MUIACTHHKA 3
SIATIETIOAI0HOK0 200 TPOXH CEPIICONI0HOI0 OCHOBOO, CYIUTIIS HA HIXII, sIKa TOPIBHIOE oMY a00 HaBiTh
TPOXH JOBILIH, NPUIAMOYKHU BKPHTI IpiOHUMH cOCOUKaMH. baThKIBIIMHOIO BUAY BBaXKaeThes [paH.

*IMorus rubra L.
* KyneruByerscs B Kpumy i1 Hepinmko nuuasie. Panimne Bua OyB BiAMIYEHHH TakoX Ha TepHTOpIl
[Monitexuiunoro Iucturyty y M. Kuis (Lonachevskyi & Kotov 1952b). Pocnunu 3 4yepBOHyBaTUMH
UI0aMH, OUTBIIMMH 1 CMayHIiIMMU Bij mioaiB M. nigra.

Ulmaceae Mirb., 1815, nom. cons.

Pomuna Ulmaceae napaxoBye cim poxi ta 60 Buais (POWO (2025)), nommpenux
nepeBaXHo y moMmipHiid 30H1 [liBHIYHOT miBKyJi, yacTkoBO y Tpomikax Craporo it HoBoro
Caity. Cucremaruka poaunun Ulmaceae mae ayxe cymepewinBy icropito (Fragniere et al.
2021). Bnepuie poauna Oyina TakcoHOMiYHO ommcana y 1815 poui ne Mip6enem (De Mirbel
1815) i na Toii yac Brirouana juiire asa poau: Ulmus L. ta Celtis L. 3rogom, mpoTsirom maiixe
150 pokiB, ax mo kiHmsg 1990-x pokiB poauHy moaisuid Ha aBi miapoauuu: Ulmoideae ta
Celtidoideae, sixi yacTo Ha3MBaIM «YJIBMOITaMN» Ta «IeabTOiTaMuy» BiamosiaHo (Wiegrefe et
al. 1998), xoua wampukiHmi 1960-x pokie I[.A. T'pymsinceka (Grudzinskaya 1967)
3aIporoHyBajia MM MiZpogrHaM Hajgatu craryc poaus: Ulmaceae s. str. ta Celtidaceae. Ha
TOW Yac KiIbKICTh pojiB, 1o Bxoauau 10 Ulmaceae, konuBanacs Big 15 mo 18 (Manchester
1989, Todzia 1993). YTouHEeHHS TaKCOHOMIYHOTO TMOMALTY Ii€l TPYHH BiOYIOCS 3aBASKU
MOJIEKYJISIPHO-(DIIOTEHETUYHUM  JOCTI/DKEHHSM  YCiX  OJM3BKOCTIOPIAHEHMX  POJUH
«yprtukoiniB» nopsaaky Rosales, ronosuum unnom ponuuau Cannabaceae. Sk Bxke 3a3Havyanocs
BHUIIlE, CyJyacHe BH3HauYeHHs poauHu Cannabaceae mpusBesio J0 iHTerpariiii OiIbIIocTi po/IiB
pomnunu Celtidaceae y pomuny Cannabaceae (Celtis L., Pteroceltis Maxim., Trema Lour.,
Aphananthe Planch. ta Lozanella Greenm.) i ix Bukiouensst 3 Ulmaceae (Wiegrefe et al. 1998,
Yang et al. 2013). Kpim Toro, pixg Ampelocera Klotzsch, sikuii paninie po3risiiaBcs sSK OIHH 13
poxis migpoauuu Celtidoideae (Manchester 1989, Zavada & Kim 1996), 6yB Bu3HaHuit
TaKCOHOM «yabMoiniB» (Todzia 1989, Ueda et al. 1997, Wiegrefe et al. 1998, Zhang et al.
2011). CyuacHi MeTOonHW MJOCHIIKEHHS, 3aCHOBaHI HAa MOJICKYJSAPHIA (IIOTeHii, YiTKO
posnusirorh Cannabaceae ta Ulmaceae (Zavada & Kim 1996, Ueda et al. 1997, Wiegrefe et
al. 1998, Zhang et al. 2011, Chase et al. 2016). Binbmie Toro, Cannabaceae € ceCTpHHCHKOIO
poauHoro 10 Moraceae ta Urticaceae, i Tomy He € HaiOmmkuuM takconom Ulmaceae y
nopsaky Urticales (Sytsma et al. 2002, Zhang et al. 2011, Yang et al. 2013). HemoxasHi
monekyssipHi mocaimkerns (Neubig et al. 2012, Zhang et al. 2021) noxinsrots Ulmaceae na
JIBI OKpEeMi TaKCOHOMIiuHI Ta Oioreorpadiuni rpymu: momipHy kiany (Bxarodaroun Ulmus L.,
Zelkova Spach, Planera Giseke ta Hemiptelea Planch.) ta tponiuny kmany (BKiIrOYarouu
Ampelocera Klotzsch, Phyllostylon Capan. ex Benth. & Hook.f. ta Holoptelea Planch.). B
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Vkpaini poguna Ulmaceae mpeacraBieHa gsoma pogamu — abopurennum Ulmus Ta

kynbTuBoBaHUM Zelkova. Panime no Ulmaceae y BiTUM3HSHUX (DIOPUCTUYHUX 3BEICHHSX

BKIroYanu takok pim Celtis L., sxwif, K yKe 3raayBajiocsi, HHHI BKJIIOYEHO 10 POJUHU

Cannabaceae.

ULmus L.
bauszbko 40 BuaiB (37 3a POWO (2025)), nmommpenux y nomipHiid 30Hi IliBHiYHOT

IBKYJIi, @ TAKOX 3 TTOOJUHOKMMHU BHIaMH Y Tporikax As3ii i LleHTpansHoi Amepuku. Xoda pija

Ulmus 3aramom no0pe OKpecieHHWil, OJHAK PO3MEKYBaHHS BHIIB Ta X TaKCOHOMiYuHA

CIIOPITHEHICTh BCE III€ 3aTUIIAIOTHCS MTPoOIeMaTHIYHUMU. TaKCOHOMIYHI TPY/IHOII 3yMOBJICHI

HEe Junie OpakoM HaIiifiHMX IIarHOCTHYHUX O3HAK 4Yepe3 pEeAyKOBaHI KBITKM Ta IUIOAM,

BapiabenbHICTh MOP(OJIOTIYHUX O3HAK BEreTaTHBHUX OpraHiB, a W BIJICYTHICTIO 0ap’epiB 110

MmikBuaoBoi riopumm3anii (Wiegrefe 1994). JlomaTkoBi yCKJIAJHEHHS BHHUKAIOTh TaKOX

BHACJIIOK TOPYIIEHHS JIOJUHOI MPHUPOJHOTO MOIIUPEHHS BHJIB Ta HOMEHKIATypHUX

CYNEpeYOK, BKJIIOYAIOYHM THUII(IKaII0 «IIHHEIBCAKUX» BHIIB. TakCOHOMiuHI mpoOiIeMu

ocobmBo momupeni B cexuii Ulmus (Heybroek 1976). B Ykpaini pix UImus npeacrasienuii

I’ sIThMa BUAAMH (TPhOMa aBTOXTOHHMMH Ta JBOMA KYJbTUBOBAHUMH, 3 SIKUX OJUH HEPITKO

JTUYaBieE).

Ulmus glabra Huds. (Ulmus campestris L., nom. rej.; ?UImus elliptica K.Koch; Ulmus excelsa

Borkh.; Ulmus montana Stokes; Ulmus podolica (Wilcz.) Klokov; Ulmus scabra Mill.;
Ulmus sukaczevii Andronov)
» Maiixe 1o Beit Ykpaini; y Kpumy nuiie B ropax. Mopdosoriuto BapiabensHuit Bua. PociuHu Bapito0Th
3a OMYIICHHSIM, (POPMOIO JIFCTKIB, KBITOK, KPHJIATOK TOIIO. PaHimie st YKkpaiHu BUI HABOIUBCS ITiT TBOMA
nassamu: U. elliptica ta U scabra (Lonachevskyi & Kotov 1952c¢, Kotov 1987), U. elliptica ta U. glabra
(POWO 2025), a6o sx U. campestris ta U. glabra (Grudsinskaya & Geltman 2004b). 3a U. elliptica
NPUAMAIUCS POCIHMHY, Y SIKUX KPUJIATKU 3 HIOBKOBHCTO OIMYIICHHM THi3/I0M HaciHHs, a 3a U. campestris
(Ha ChOTOJHI I Ha3Ba € BIAXMICHOI — NOMen rejiciendum) — pociuHu, y SKUX KBITKH 4—5 nonaresi,
HACIHUHA PO3MIllleHa Y BEpXHill TpeTHHI Kpuiatku Onwkde no BuiMku (y tumosux pociun U. glabra
kBiTKH 5—7 (8)-n0maTeBi, HaCiHMHA PO3MIllIEHA Y IIEHTPi KPHIATKH).

Ulmus laevis Pall. (UImus alba Kit. ex Willd.; Ulmus celtidea Litv.; Ulmus effusa Willd.;

Ulmus pedunculata Foug.; Ulmus simplicidens E.L.Wolf)
* Maiixe 1o Bciit Ykpaini, Bkiouno 3 Kpumowm (Yena 2012). Mopdonoriuso minnusuii Buz. 3a U. celtidea,
110 panime HaBoauBcs st Ykpainu (Lonachevskyi & Kotov 1952¢) npuiimainucst poCiIuHH, Y AKUX JTUCTKH
Jpi6Hinm, 3 GinbII-MeHII PIBHOOOKO OCHOBOKO i MEHIIOK KPUIIATKOK, Tomi sk 3a tumoi U. laevis —
pociuHU 3 ayxe HepiBHOOOKuMHE JincTkamu 60—150 MM 3aBA0BXKKH 1 OibinMu KpuaTkamu (12—16 Mm
3aBJIOBXKKN).

Ulmus minor Mill. [UImus minor Mill. subsp. minor] (Ulmus campestris L. var. suberosa

(Moench) Wahlenb.; Ulmus carpinifolia Suckow, nom. illeg.; Ulmus corylifolia Host;
Ulmus foliacea Gilib. ex C.K.Schneid.; Ulmus glabra Mill., nom. illeg.; Ulmus glabra
Huds. f. minor (Mill.) C.K.Schneid.; Ulmus minor Mill. var. suberosa (Moench) So¢;
Ulmus suberosa Moench; Ulmus wyssotzky Kotov)
e Maibxe mo Bciii Ykpaini. Mopdomnoriyao MmiHnmmBui Bui. Bapitoe 3a mMopdosoriero JHUCTKIB Ta ix
ONyIIEHHSIM, HAsBHICTIO a00 BiJACYTHICTIO KpAalKOBHX YEPBOHMX 3aI030K HAa iX HIDKHIH ITOBEpXHI,
HasBHICTIO a00 BIJCYTHICTIO KPHJIOMOAIOHMX KOPKOBHX HApOCTiB Ha rinkax Tomo. s Ykpainu Bux
oxHouacHo HaBoauBes sk U. foliacea, U. suberosa, U. wyssotzky (Lonachevskyi & Kotov 1952c¢), aGo six
U. carpinifolia, U. suberosa, U. wyssotzky (Kotov 1987). 3a U. carpinifolia (uu U. foliacea) npuitmanucs
POCIJIMHH 3 INCTKaMH 3HU3Y, KPIM BOJIOCKIB, TI0 BCIX HJIKaX BKPUTHMH JIpiIOHUMH Y€pPBOHUMH KPAIKOBUMHU
3ajo3kamm; 3a U. suberosa — pociuHu, y SIKMX TiTkd 3 OypyBator abo 4epBOHO-OypOI KOPOKO i
KPUJIOMOAIOHUMH KOPKOBUMHU HapocTamu, a 3a U. WyssotzKy — pocnuHH, y SKUX TUIKH 31 CBITJIO-0ypOrO
KOpOIO 3 MHOICIACTUM HAJIbOTOM, 0e3 KOPKOBHUX HapOCTiB Ta ACLIO Hpi6HiHII/IMI/I JIMICTKaMu 2-3 cM
3aBJOBXKH.

*1UImus pumila L. (UImus campestris L. var. pumila K.Koch; Ulmus pinnatoramosa Dieck
ex Spith)
¢ YacTo KYJbTUBYETHCA B MNApKaX, cajlaX, Ha BYJHIAX HACCICHUX HyHKTiB 1 HOJIE3aXUCHUX J'IiCOCMyFaX,
Hepiako nuuaBie, ocobmuBo Ha miBgHi Cremy Tta B Kpumy ne € iHBasiiiHuM. Bum meHTpasibHO-
CX1THOQ31MCHKOTO MMOXO/KEHHS 1 € HAWIMOMIMPEHIIIMM BHJIOM pOAY. B KyJIbTypi TparuiseThcsi Ha BCiX
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KOHTHHEHTAaX, Ma€ BEJIMKY €KOJIOTIYHY aMILIITyly, POCIMHH IIBUJIKO POCTYTh, JETKO HATypalli3yl0ThCs Ha
JiIsTHKAX i3 mopyieHnM pocauHHuM mokpuBoM (Grudsinskaya & Geltman 2004b). do6pe BiapisHseTsest
BiJ] IHIINX BHUIB POy 3a JHCTKOPO3MIIIECHHSIM (IBOMa NPABWIBHUMHU PSIaMU Ha MAaroHax), BY3bKAMHU
HEBEJIMKHMH JINCTKAMH, TOHKUMU JOBTMMH [IATOHAMH 1 O1TyBaTHMH IIHPOKHUMH, KOPOTKUMH KPHUJIATKaMH.
Jlerko ribpunnsye 3 iHIIUMHU BHIAMH POAY 1 Taki TiOpuaHi GopMu BakKO i1eHTH(DIKYBATH.

*Ulmus americana L. (UImus alba Raf.)
* KynbTHByeThCs B cajiax 1 mapkax. Bu miBHIYHOAMEPUKaHCHKOTO TIOXOKEHHSI.

ZELKOVA Spach

[llictp BUAIB, MOWMUPEHUX Y TEIUIUX TMOMIpHUX paioHax €Bpasii (CxigHe
Cepemsemuomop’si, I[liBmenHo-3aximna Ta CximHa Asis). B VYkpaini oamH Buu, 110
KYJbTHBYETHCS.

*1Zelkova carpinifolia (Pall.) K.Koch (Rhamnus carpinifolia Pall.)
» KynbTuByeThCs B cajiax 1 mapkax y Kpumy, Hepiako nuyasie.

Urticaceae Juss., 1789, nom. cons.

Urticaceae unapaxoBye 6au3bk0 60 (59 3a POWO (2025)) poais Ta 3a HalIMMH ITiQpaxy-
HKaMH 3 IIbOTO X pecypcy 2085 Buni (2625 Bunis 3a Christenhusz & Byng (2016)), mommpe-
HUX B OCHOBHOMY Yy TPOIIYHHUX 1 CYOTpPOMIUHUX, PiAlle — B TOMIPHO TEIUIMX OOJaCTAX 000X
niBkynb (Friis 1989, 1993, Takhtajan 2009, Wu et al. 2013, Monro et al. 2025). Ponuna
Urticaceae MopdoJioridyHO pi3HOMaHITHA, BKIIOYAE MPEICTABHUKIB PI3HUX XKHUTTEBUX (opwm,
BiJl TpaB, KYIIiB JI0 JIilaH Ta HEBEIUKUX JiepeB. BHyTpimHbOpoAMHHA Kilacudikarlis Oyna cyre-
PEWIMBOIO IPOTITOM MOHA CTOJITTS, 3 yacy orucy Urticaceae A. Xioccbe (Jussieu 1789). K.
Toximro (Gaudichaud 1830) posrnsnas npencrasuukie Urticaceae, Cecropiaceae C.C.Berg, a
TaKOX BHIIE BXKe po3rissHyTi Moraceae ta Cannabaceae sik oaHy poauHy, a Ti, 0 3apas
Hajexath go Urticaceae posminue Ha m'ste Tpu6: Urereae, Elatostemeae, Boehmerieae,
Parietarieae ta Forsskaoleae. I'. Begnen (Weddell 1854, 1856, 1869) nepiiuM BijioKpeMHB
Moraceae ta Cannabaceae Bix Urticaceae, pozainusuu peinty Urticaceae na tpubu, moaioHi
no tpub K. T'oximo: Urereae, Procrideae, Boehmerieae, Parietarieae ta Forsskaoleae. IToi-
OHuX morJsAAiB Ha Kiacuikaiiio, 3anpornoHoBany I'. Beanemnom, norpumysascs 1. @pic (Friis
1989, 1993), skuit Takox BU3HaBaB m'sTh TpuO B poauni Urticaceae: Urticeae, Lecantheae,
Boehmerieae, Parietarieae ta Forsskaoleae. OmHak BiH 3aCyMHIBaBCS Y JIOCTOBIpHOCTI BH/Ii-
JIEHHSI OCTaHHIX TPHOX. [ PyHTYIOUKCH Ha MOP(OIOTIUHNX XapaKTEPUCTUKaX mwIoAiB, E.I. Kpa-
BioBa (Kravtsova 2009) suminmima B mexax Urticaceae tpu migpomunu: Urticoideae,
Lecanthoideae Ta Boehmerioideae, siki 3Ha4uHOIO MIpOIO BiAMOBIIAIOTH TPHOAM, BUIAIICHHM
I. ®picom (Friis 1993): Urticeae, Lecantheae Ta Boehmerieae—Parietarieae—Forsskaoleae.
Kpim Toro, BoHa 3amnpomnoHyBaia mricte Tpud y Mexax 1ux migapoaus: Urticeae, Lecantheae,
Touchardieae, Boehmerieae, Forsskaoleae, Parietarieae. MosiekynsipHi JOCTIKEHHS, SKi
nposeda 0. axis 31 ciiBaBTopamu (Hadiah et al. 2008) i3 BukopucTaHHIM JIBOX JIOKYCIB XJIO-
porutactis (rbclL ta trnL—trnF), mokazanu, o Cecropiaceae ue BiapizHstoThcs Bing Urticaceae.
AsTopu BuaiTHIN TpH JiHIT B Mexkax Urticaceae: (1) Boehmerieae—Cecropieae—Forsskaoleae—
Parietarieae, (2) Urticeae Ta (3) Elatostemeae. [IpoTsroM ocTaHHIX IBOX JIECATHIIITh YUCICHHI
MOJICKYJISIpHI  JIOCHI/DKEHHS MIATBEPIMIM TpaBOMipHICTh BKiItoueHHs Cecropiaceae o
Urticaceae. HemonaBuo npoBeneHi HOBi pociimkenns (Monro et al. 2025) Takox minrsep-
JIAITH JTOIITBHICTD BUIUTIEHHS IIe BOX HOBUX TpuO: Myriocarpeae ta Leucosykeae. B Ykpaini
poauna Urticaceae npescrasieHa ABOMa poJIaMH Ta JIeCAThMA BUTAMHU.

PARIETARIA L.

bmu3pko 25 BUAIB, MOMMPEHUX Y MOMIPHUX 1 CYyOTPOMIYHUX 007acTsIX 000X IMIBKYJIb, a
TaKOX Yy TIPCBKUX CHUCTEMax TPOIMIKIB. 3a MOJICKYJSIpHUMHU JaHuMu pix Parietaria e
napadinernuauMm (Kim et al. 2015, Monro et al. 2025), mo BukIHKae HEOOXiTHICTH HOTO
MoajbIIoro BuBYeHHs. B Ykpaini Tpu Buau.
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Parietaria chersonensis (Lang) Dorfl. [Parietaria lusitanica L. subsp. chersonensis (Lang)
Chrtek] (Parietaria lusitanica L. var. chersonensis Lang; Parietaria lusitanica Besser,

non L.; Parietaria serbica auct. non Panci¢)
* Ha miBmui Ykpainm: y Cremy ta B Kpmmy. Bum P. chersonensis mopdomoriuso momiGHumii 10
cepensemuomopcebkoro P. lusitanica L., 3aMimmae #oro Ha CXifHii MeXi TONUPEHHS i MOKe PO3TIISIATHCS
sk foro mimsua. s Ykpainu P. chersonensis panimre (Morosjuk 1987, Mosyakin & Fedoronchuk 1999)
MTOMHJIKOBO HABOJMBCH Mijl Ha3Boto P. serbica, sikuii uiTko BimpisHsaeThes sk Big P. chersonensis, tak i Big
P. lusitanica.

Parietaria judaica L. [Parietaria judaica L. subsp. judaica] (Parietaria diffusa Mert. &

W.D.J.Koch; Parietaria ramiflora Moench)
* Ha nisani Kpumy. Bua panite HaBomuees mia Haszsoro P. ramiflora a6o P. diffusa.

Parietaria officinalis L. (Parietaria erecta Mert. & W.D.J.Koch)
* Ha 3akapmarrti, y [IpaBobepexxnomy (3aximromy) Jlicoctemy, IIpaBobepexkHoMy 3makoBomy Cremy
(M. Xepcon) ta B Kpumy, 3piaka. Panime Bun y BiTumsHAHUX Mmkepenax (Kotov 1952) maBomuBcs min
Ha3BowO P. erecta, sikuii po3misaany SK TAKCOH CePeI3eMHOMOPCHKOTO MOXOPKEHHSI, ajie AKUH HIYMM HE
BiZIPI3HAETHCS B OUIBII MOMIMPEHOTO «IiHHEIBChKOro» Bumy P. officinalis.

URTICA L.
Momnobinetrnunuii pia, HapaxoBye 6au3bko 70 (69 3a POWO (2025)) BuiB, MOmUApeHUx

y nomipaux obmnactsax IliBHiunoi 1 [liBIeHHOI MiBKYy/b Ta B TIPCHKHUX pallOHAX TPOIiKiB. B

VYkpaiHi ciM BUIIB.

Urtica cannabina L.
* Ha ITomiccei Ta B JlicocTeny, e Tpamis€ThCs K BUMAIKOBO 3aHECEHA POCIIMHA HA 3aCMIYEHUX MiCIIAX, ITi]]
MmapkaHaMd Ta Ha Hacumax 3ami3Huib. HoBe MiciesHaxopkeHHss 3 okoauib M. Kuis (IliBneHHuit
3BipHuHelp, 3a oropoxkero HamionaneHoro oOotaniuHoro cany iMm. M.M. DI'pumuka HAH VYkpainu)
naBoauthess B crarti O. Ilunpgepa 3i cmiBaBropamu (Shynder et al. 2024). 3axigHocuOipchkuit Ta
HEHTPAJIbHO-CX1IHOA31MCbKNH BU.

Urtica dioica L. [Urtica dioica L. subsp. dioica] (Urtica dioica L. var. carpatica (Zapat.)
A.Schreib.; Urtica dioica L. f. carpatica Zapat.; Urtica dioica L. f. czarnogorensis
Zapat.; Urtica dioica L. var. mirabilis Zapat.; Urtica dioica L. f. parvifolia Zapat., nom.

illeg.; Urtica dioica L. f. subsetosa Zapat.; Urtica radicans Bolla, nom. illeg.)
« To Bciit Ykpaini, 3suuaitno. [yxe noixiMopduuii Bua, IMOBIpHO ribpuporenHoro nmoxomkenus (Geltman
2004). Big iHmux BHIIB pOAy M00pe BiIpPi3HAETHCS HASBHICTIO KAMFOUMX BOJOCKIB Ha JIUCTKaX. AJe
OyBalOTh CK3EMIULIPH 13 BITHOCHO HEBEIMKOK KUIBKICTIO TaKWX BOJOCKIB, i HABITh POCIHHH 3 TOJHMHU
IUTACTUHKAMH JTUCTKIB, SIKI JTOCHTh Ba)XKKO BINPI3HUTH Bil TaKUX MOPQOJIOTIYHO ONHM3BKUX BHIIB, 5K
U. pubescens uu U. sondenii.

Urtica kioviensis Rogow. (Urtica bollae Kanitz; Urtica dioica L. subsp. bollae (Kanitz)
Domin; Urtica dioica L. subsp. kioviensis (Rogow.) Domin; Urtica dioica L. var.

kioviensis (Rogow.) Wedd.; Urtica major Kanitz var. kioviensis (Rogow.) Kanitz)
* Maibxe no Bciit Ykpaii, ane 3pinka. JloOpe BiIpi3HIETHCS 3pOCIMMH NPHIMCTKAMH BEPXHIX JHCTKIB 3
MIPWINCTKaMH CYIPOTUBHOTO JHUCTKA (Y BCIX IHIIMX BHJIIB IPHINCTKH BUIBHI).

Urtica pilulifera L.
* YV Creny (miBznens) Ta B Kpumy. Bifg iHmmx BuaiB poxy modpe Bipi3HIETHCS GOPMOIO )KiHOUUX CYILBITH
(KymsicTHMHM, Ha JOBIHX TOHKHX HIKKax), TyKe 3IyTHMH ICIS IBITIHHA BHYTPIIIHIMH CeTMEHTaMU
OIIBITHHU JXKIHOYHMX KBITOK Ta YOPHHMH 200 TEMHO-KOPHYHEBUMH IUTOMaMU (y BCIX 1HIIUX BUAIB XKIHOYI
KBITKH 310paHi B TpOHM 200 KUTHIII, BHYTPILITHI CETMEHTH 1X OLBITHHH ITiCJIS LIBITIHHS 30UIBIITYIOThCS, ale
MaiiKe Tuacki, He 37yTi; VIO )KOBTYBaTI, 3eJIeHyBaTi a00 CBITJIO-KOPUYHEBI).

Urtica pubescens Ledeb. [Urtica dioica subsp. pubescens (Ledeb.) Domin] (Urtica dioica L.
subsp. galeopsifolia (Wierzb. ex Opiz) Chrtek; Urtica dioica L. var. galeopsifolia
(Wierzb. ex Opiz) Kanitz ex Wedd.; Urtica dioica L. var. pubescens (Ledeb.) Schmalh.;

Urtica galeopsifolia Wierzb. ex Opiz)

* Ha ITomicci, y Jlicocreny, a Takox 3piaka y Creny. A.B. €na (Yena 2012) naBoauts Takox st Kpumy,
o ManoiimoBipHo. CuroniMom U. pubescens e nassa U. galeopsifolia minx sikoro Bi HaBOAMBCS paHilie
st Yipaian (Kotov 1952, Morosjuk 1987, Mosyakin & Fedoronchuk 1999). Bapitoe 3a rycToToro
OITYIICHHS POCIIHH.
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Urtica sondenii (Simmons) Avrorin ex Geltman [Urtica dioica L. subsp. sondenii (Simmons)
Hyl.] (Urtica dioica L. var. sondenii Simmons; Urtica gracilis Aiton subsp. sondenii
(Simmons) A.Love & D.Love)
* Ha ITouicci, y morn33i p. lecHa (UepwiriBcrka, Kuicpka obmacTi). Bin iHmmx BuAiB 100pe Biapi3HAETHCS
TOJIOIO TIACTUHKOIO JINCTKIB 1 IPAKTUIHO TOJIMMH MIKBY3JISIMHE; JKAJTFOU1 BOJIOCKH HEUHCIICHHI 1 pO3MIIIeHi
B OCHOBHOMY Ha By3JIaX, UepEIIKaxX JUCTKIB i 0CsIX CyuBiTh. Tparuiserscs Malke BUKIIOUHO y IPUPOTHAX
eKOTOMaX, i IyxkKe pifko Biamiuenuii sik amodit (Geltman 2004).

Urtica urens L.
* [o Bciit YkpaiHi, 3BU4aiiHo.

Ioasaku

ABTOp BUCIIOBJIIOE MOSIKY aHOHIMHHM DEIEH3EHTaM 3a PeJaKIliiiHi MpaBKH, yCYHEHHS
MOMWJIOK, MOBHHX OTpiXiB, CTHJIICTHYHUX HETOYHOCTEH Ta 3a CIYIIHI 3ayBaKEHHS W
yTOUHEHHs. Bucnosmoro mupy noasky Takox peaakTopy-kopecnonieHTy C. €MenbsHOBIH 3a
pETeNbHMIA IEPEryisil TEKCTY PYKOIUCY Ta 3a LiHHI IOpajy MPH HAIIMCaHHI CTATTI.

JIOTATKOBA THOOPMAIIIA

ETnuyna 3asaBa
ABTOP 3asIBIISIE, IO TT1JT 9aC TIPOBECHHS JOCIIKSHHS HE 010 MTOPYIICHO KOJHUX CTUIHUX HOPM.

Buxopucranns 11
ABTOp HE BUKOPHUCTOBYBAB iHCTPYMEHTH IITYYHOTO iHTEIEKTY MPH MiATOTOBII PYKOIIHCY.

®dinaHCcyBaHHA
Lle mocaikeHHs He MiATPUMYBAIOCs TPaHTaMH.
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JloCTynHicTh JaHUX
VYeci gani, 1110 TiATBEPHKYIOTH BUCHOBKHU I[HOTO JIOCIIKEHHSI, MICTATHCS B Il CTATTI.
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PE3IOME

demoporuyk, M.M. (2026). Yekiict dropu Ykpainu. 17: poquau Elaeagnaceae, Rhamnaceae (Rhamnales) ta
Cannabaceae (incl. Celtidaceae), Moraceae, Ulmaceae, Urticaceae (Urticales, Angiosperms). Yopromopcokuii
bomaniunuil scypran 22 (1): 5-22. https://doi.org/10.32999/ksu1990-553X/2026-22-1-1

3a cyuacHoto knacudikamiiinoio cucremoro (APG V) ponunu Elaeagnaceae, Rhamnaceae, Cannabaceae (incl.
Celtidaceae), Moraceae, Ulmaceae ta Urticaceae Bxmroueni 10 nopsaky Rosales, ame B wiit cTaTTi My, sK i
panime, posrmsimaemo ix y ckiami asox mopsakie: Rhamnales (Elaeagnaceae, Rhamnaceae) ta Urticales
(Cannabaceae (incl. Celtidaceae)), Moraceae, Ulmaceae, Urticaceae). V ¢iopi Ykpainu poauna Elaeagnaceae
Bkirouae Tpu poau (Elaeagnus Tourn. ex L., Hippophae L., Shepherdia Nutt.) ta 8 BuziB, 3 SKUX aBTOXTOHHUM €
mre oxaud (Hippophae rhamnoides L.), a Bci inIni KynbTHBYIOTHCS Ta 1HOAI An4aBitoTh. Poguaa Rhamnaceae
Mpe/ICTaBICHA I’ AThMa poamu Ta 12 Buiamu, 3 sIKMX TPH POJIH Ta Y0THpH Buau € abopurennumu (Frangula alnus
Mill., Paliurus spina-christi Mill., Rhamnus cathartica L., R. saxatilis Jacq. subsp. tinctoria Nyman). Poauna
Cannabaceae Birouae tpu poau (Cannabis L., Celtis L., Humulus L.) ta 8 BuaiB, 3 sIKMX MOJOBHHA BHIIIB
KyJIbTHBY€EThCS ¥ yacTkoBO nuuasie. Kynerypry konomto (Cannabis sativa L.) i auky xonoruto (C. ruderalis
Janisch.), sixi TpakTyrOThCS GaraTbMa SIK OJJHH TaKCOH, MU PO3TIIAAAEMO SIK 1Ba OJU3bKI BUIIH, IO BiAPi3HAIOTHCS
3a Mopdosoriero mIOAa, ONBITMHOIO Ta OiojoriyHuMH ocobOmuBocTsMu. B Vkpaini poxumnHa Moraceae
MpencTaBlicHa YOTUPMA POJIAMH Ta I1sIThMa BHIAMH, 10 KyJIbTHBYIOThCA. Poquua Ulmaceae Bkirouae n1Ba poan
— abopurennuit UImus L. Ta kynsruBoBanuii Zelkova Spach. Panime mo Ulmaceae y BiT4u3HAHUX GIOPUCTHIHAX
3BeJIeHHsX BKIIoYamu Takox pif Celtis L., skuit Huni Hanexuth 10 poaunu Cannabaceae. Cunonimamu Ulmus
glabra Huds. € na3zsu Bumis U. campestris, U. elliptica, U. scabra; cunonimom U. laevis Pall. € na3zsa Buny
U. celtidea; cunonimamu U. minor Mill. € massu Buzis U. carpinifolia, U. corylifolia, U. foliacea, U. suberosa,
U. wyssotzKy, mo panimie HaBOAMIKMCS JUIs YKpaiHu sk okpemi Buau. Poxmna Urticaceae Briovae iBa pojiu:
Parietaria L. (tpu Buan), Urtica L. (cim Buai). Cunonimom U. pubescens Ledeb. e na3sa U. galeopsifolia miz
SIKOIO BHJI PaHillie HABOAMBCS Jyisi Y KpaiHu.

Knrouosi cnosa: Giopi3HOMAHITTS, aHOTOBAaHHUI CITUCOK, MONIMPCHHS, BUJ, MiABUI, Pil, POAMHA, CHCTEMATHKA,
HOMEHKJIaTypa, CHHOHIMHM, repOapHi 3pa3ku.
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ABSTRACT

Question: What is the composition of vascular plants in the territory of the
former Kakhovka Reservoir in the early stages of its overgrowth, and what
are the trends for the further development of this ecosystem?
Location: Area of the former Kakhovka Reservoir,
Zaporizhzhia, Dnipropetrovsk oblasts, Ukraine.

Methods: The study involved field surveys conducted during seven
research trips between June 2023 and October 2025. Structural
comparative analysis and phytoindicative assessment were performed to
evaluate floristic changes. Data processing, including Pearson's criterion
and Kruskal-Wallis tests, was conducted in the R software environment.
Nomenclature: Vascular plants species — POWO, families, traits — Flora\VVeg.EU
Results: The vascular plant richness showed a rapid exponential increase, rising
from 11 species in June 2023 to 343 species by October 2025. The taxonomic
structure stabilized quickly, with Compositae, Poaceae, and Brassicaceae
becoming the dominant families already in the first year. A significant shift in
life forms and dispersal mode was observed: while the initial stages were domi-
nated by annuals and anemochorous species (e.g., Salix spp., Populus nigra),
subsequent years saw an increase in perennial herbs and species with zoochorous
and autochorous dispersal. Phytoindicative analysis revealed a gradual transition
from hygrophytic communities to mesophytic ones as the substrate stabilized,
although willow-poplar forests continue to form the structural backbone of the
new landscape. Notably, the proportion of alien species (neophytes) peaked at
the very first period of observations and then declined, suggesting high resilience
of the emerging native communities. The presence of rare species, such as Carex
secalina, further underscores the rapid formation of ecosystems with high con-
servation value.

Conclusions: The studied flora is undergoing rapid development, increas-
ingly resembling natural floodplain ecosystems of the Lower Dnieper. The
main structural changes occurred within the first three months after the
dam breach, followed by a period of stabilization in the proportions of
major plant groups.

Kherson,

KEYWORDS
biodiversity, recovery, floodplain ecosystems,
phytoindication, succession, Ukraine, vascular plants

functional traits,
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INTRODUCTION

The destruction of the Kakhovka Reservoir dam on June 6, 2023, was one of the most
significant acts of ecocide committed by Russian troops during the current Russian-Ukrainian
war. It resulted in severe environmental and humanitarian consequences in the region. Popula-
tions of many rare plant and animal species, whose range was limited to the Lower Dnieper,
suffered significant losses within the flooded area, the real extent of which will only become
clear when the territory is de-occupied and becomes accessible for research by Ukrainian
scientists. The northwestern part of the Black Sea also underwent significant changes as a result
of the influx of large volumes of fresh water, which accumulated significant amounts of pollu-
tants and materials from flooded cities, villages, and fields (Shumilova et al. 2025). As for the
reservoir itself, after the dam was blown up, its bed quickly became exposed. Immediately,
many predictions about the future of this territory appeared within expert circles. In particular,
it was predicted that desertification would occur, and it was assumed that this territory could
become a source of dust storms and phytoinvasions (e.g. Naddaf 2023). However, none of this
happened. Soon after, the former bed began to recover its natural vegetation and habitats, and
research into this process was initiated almost simultaneously. The results of this research have
already been published in a number of publications (Didukh et al. 2024, Vasylyuk et al. 2024,
2025a, b, Kuzemko et al. 2025, Lisovets et al. 2025a, Pichura et al. 2025, Tutova et al. 2025).

Most studies focus on restoration processes at the level of habitat types or natural ecosys-
tems. The primary types identified include floodplain willow-poplar forests, marsh vegetation
along reservoir banks and watercourses, and silty, sandy, or shell deposits with sparse vegeta-
tion (Kuzemko et al. 2025). At the same time, in the two years since the Kakhovka Hydroelec-
tric Power Plant dam was blown up, continuous monitoring has been conducted in this area, not
only at the level of vegetation and habitats, but also at the level of flora. The species richness
on the exposed bed of the former reservoir continues to rise rapidly, with its composition
reflecting the unique ecological processes occurring within this area. The sudden disappearance
of a 70-year-old reservoir and the subsequent spontaneous revegetation of such an immense
territory represent unprecedented ecological phenomena. The characteristics of the floristic
composition of this territory and changes in the proportion of different plant groups over time
can help predict scenarios and trends for the further plant cover development. This study aims
to document the vascular plant diversity during the early stages of revegetation in the former
reservoir area, provide a comparative structural analysis of the forming flora, and determine the
key vectors of its future ecological development.

MATERIAL AND METHODS

The boundaries of the study area were determined by the waterline of the former reservoir.
Thus, the floristic list included all species recorded in the area that was under water until June
6, 2023, and became exposed after the Kakhovka dam was blown up by Russian troops. The
materials for the study were collected during seven research trips (FIGURE 1), as well as through
ongoing monitoring studies by some authors. The main localities for the data collection are the
National Nature Park “Kamianska Sich” and the town of Novovorontsovka (Kherson oblast),
the National Reserve “Khortytsia” (Zaporizhzhia city), the vicinity of the villages of Kanivske,
Lysogirka, and Malokaterynivka (Zaporizhzhia oblast), and the villages of Mariinske and
Hrushivka (Dnipropetrovsk oblast) (FIGURE 1).
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FIGURE 1. Map of surveyed localities. Country borders downloaded from OpenStreetMap (openstreetmap.org).

In addition, to supplement the list of species, we created and critically analyzed a project
on the iNaturalist electronic resource https://www.inaturalist.org/projects/flora-of-the-former-
kakhovka-reservoir?tab=stats, which mainly contains observations from the above-mentioned
localities (FIGURE 2), most of which were made by the authors of this paper, as well as two
datasets on GBIF representing data from the vicinity of Novovorontsovka village in the
Kherson oblast (Chusova et al. 2024) and Khortytsia Island in Zaporizhzhia (Lisovets et al.
2025b). It is quite obvious that it is currently impossible to survey the entire exposed bed of the
former reservoir for safety reasons, but the surveyed localities generally represent the territory
quite fully, which makes it possible to understand the trends in changes in its floristic compo-
sition over time.

Information on the presence of vascular plant species in the former reservoir area was
obtained during field studies and from all analyzed sources, compiled into an Excel table
(Electronic appendix), and supplemented with data on their traits, in particular biomorphologi-
cal characteristics — life span (Dievojan et al. 2023a), life form (Dievojan et al. 2023b), disper-
sal modes and distances (Lososova et al. 2023), origin in Europe (Axmanova 2022a), ecological
groups (Axmanova 2022b, c, d, e) obtained from the electronic resource FloraVeg.EU (Chytry
et al. 2024), as well as the values of ecofactors according to the ecological scales of Y.P. Didukh
(2011). Given the specific focus of this article, we introduced additional categories to the clas-
sification systems used.

For instance, we added “perennial woody” as a separate category to the life-span system.
To enable statistical processing, traits assigned to multiple categories were simplified by selec-
ting only the primary (first-listed) one. For instance, for a species characterized as both a
“Phanerophyte” and a “Tree”, it was coded as a “Phanerophyte”, and for combined dispersal
types like “Anemochory, Anthropochory”, only the former was included in the analysis.
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FIGURE 2. Location of observations collected as part of the Flora of the former Kakhovka Reservoir project
on the iNaturalist electronic resource.

However, in the case of herbaceous and woody lianas, which could simultaneously belong
to the phanerophytes, hemicryptophytes, or therophytes, we specifically noted their classifica-
tion as lianas, since these life forms clearly reflect the characteristics of floodplain forests,
which are the predominant ecosystem type on the former bed of the reservoir.

Data processing and diagram construction were performed in the R software environment
(version 4.4.2). The visualization code was developed and optimized using the Gemini artificial
intelligence model (Google 2025). The readr (Wickham et al. 2024b), dplyr (Wickham et al.
20243), tidyr (Wickham & Girlich 2024), ggplot2 (Wickham 2016), ggalluvial (Brunson &
Read 2023), scales (Wickham & Seidel 2024), stringr (Wickham 2024), patchwork (Pedersen
2022), and grid (Murrell 2024) packages were used. The statistical significance of differences
in flora structures between successive observation periods was assessed using Pearson's chi-
squared test. To ensure accuracy when comparing small groups of categories, the p-value was
calculated using the Monte Carlo simulation method with 2000 repetitions. To compare the
changes of ecological indicators values on the Didukh’s scales during the study period, the
nonparametric Kruskal-Wallis test was used (Sokal & Rohlf 2012, Agresti 2013).

The QGIS3.38 software package (QGIS Development Team 2025) was used to generate
the map. Satellite images from Google Earth were used as the cartographic base via the XYZ
Tiles protocol in the WGS 84 / Pseudo-Mercator coordinate system (EPSG:3857).
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The nomenclature of vascular plant species is given according to POWO (2025), and
family affiliation is assigned according to FloraVeg.EU (Chytry et al. 2024) both aligned with
the APG IV system (The Angiosperm Phylogeny Group 2016). The exceptions are three species
that we consider according to M.M. Fedoronchuk — Cerastium pseudobulgaricum
(Fedoronchuk 2023) and Salix x rubens (Fedoronchuk 2025), or we reference them according
to the journal's rules — Taraxacum officinale F.H.Wigg.

RESULTS

Taxonomic structure

Studies have shown that the number of species of vascular plants in the studied areas of
the former Kakhovka Reservoir increased from 11 species in June 2023 to 343 species by
October 2025. The number of genera increased from 11 to 212, and the number of families from
8 to 60 (FIGURE 3).

Analysis of the leading families (TABLE 1) revealed that while Compositae, Poaceae, and
Salicaceae initially shared the first position in the summer of 2023 (with 2 species each), the
taxonomic structure has since significantly shifted. Currently, the top positions are occupied by
Compositae (55 species), Poaceae (45 species), and Brassicaceae (28 species). Notably,
Salicaceae, which was a co-leader at the onset of flora formation, has now shifted to the 12th
position, which it shares with Malvaceae. On the other hand, the contribution of species of the
Brassicaceae, which was absent among the flora in the summer of 2023, is gradually increasing
from ninth place in the autumn of 2023 to third place in the autumn of 2025.

During the formation of the flora, there was a gradual increase in the positions of the
Polygonaceae and Rosaceae and a decrease in the positions of the Fabaceae, Chenopodiaceae,
Salicaceae, Malvaceae, Onagraceae, Ranunculaceae, Convolvulaceae, Juncaceae, and
Ulmaceae. The positions of the remaining families maintained stable during the two-year obser-
vations. Particularly interesting in this context is the stability of the position of the Cyperaceae
family, the number of species of which increased from six in the autumn of 2023 to 19 in the
autumn of 2025, while the position of this family increased only from fifth place in the autumn
of 2023 to fourth during the following periods. We consider 18 genera, comprising 10 to 4 species,
as leading genera of the studied flora (TABLE 2). The genus Carex occupies the first position, the
second is shared by the genera Poa and Veronica, the third by Rumex, the fourth by Bromus and
Persicaria, and the rest of the genera in the spectrum share the fifth position. It is noteworthy that
none of the genera currently dominating the spectrum were present during the initial colonization
phase in the summer of 2023.

At that time, each of the 11 genera was represented by one species recorded in this terri-
tory. The genus Carex appeared in the flora only in spring 2024, and by autumn 2025 it had
already topped the spectrum, while the genus Poa, which held the leading position throughout
2024, moved to second place, sharing it with the genus Veronica, whose rank has gradually
increased, while the position of the genus Rumex, which ranked first in the autumn of 2023, is
gradually declining.

Biomorphological structure

Analysis of the biomorphological structure of the flora based on life span (FIGURE 4A)
showed that at the early stages, the exposed bed of the former reservoir was populated mainly
by woody plants (Acer negundo, Amorpha fruticosa, Fraxinus pennsylvanica, Gleditsia
triacanthos, Populus nigra, Salix x rubens), which at that time accounted for more than half of
all species found. As expected, the proportion of annual plants was significant.

However, in the autumn of 2023, 3.5 months after the dam was destroyed and the bed of the
reservoir was drained, many herbaceous perennials appeared, the number of which continues to
increase, and the predominance of annuals is gradually decreasing, although it remains quite high.
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FIGURE 3. Changes in the number of vascular plant taxa at the exposed bed of the former Kakhovka
Reservoir over two years after its breach.

The proportion of short-lived plants that became part of the flora in the autumn of 2023 also
remains stable. In contrast, the proportion of woody perennials in the autumn of 2023 remains low.
Thus, as of the end of autumn 2025, approximately half of the biomorphs in the spectrum are
perennials, and the same number are species with a short life cycle.

Similar trends are characteristic of the biomorphological spectrum in terms of life form
(FIGURE 4B), although it has its own peculiarities. Thus, the proportion of phanerophytes is low
and has remained relatively stable, while there has been some increase in the role of therophytes
from summer to autumn of 2023. The gradual decline in the proportion of hydrophytes is
expected, as is the growth in the role of hemicryptophytes, which were recorded starting in the
autumn of 2023 and then their contribution gradually increased.

The number of geophytes has stayed nearly constant since autumn 2023, with their
declining share in the spectrum being driven by the growth of the total flora. The rest of the life
forms play an insignificant role in the composition of the studied flora, and their contribution
is consistently low, with the exception of chamaephytes, which were first recorded in the spring
of 2024 and have been gradually increasing their role since then.
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TABLE 1. Dynamics of the leading families of vascular plant species at the exposed bed of the former
Kakhovka Reservoir over two years after its breach. Families are listed in descending order of species
number as of the end of autumn 2025

Summer 2023 | Autumn 2023 | Spring 2024 Autumn 2024 | Spring 2025 Autumn 2025
Family = S| e S| e 3| e S| e 3| e S
gl 1g|28|%|8l8|s|8l83|5|8|383|5/%8|18|%|%
o o o o o o o [a W o o o [a
18 15 15 16 6 16
Compositae 2 ! 14 | 2 1 26 | .6 2 33 | .2 2 50 11 55 | .0 1
18 08
2 6 6 3
9.0 11 19 17 13 13
Poaceae 1 9' 2 11 {9 |3 33|18 |1 3% |2 |1 42 1.0 |2 45 |1 |2
6 8 4 1 2
. 1. 2. 4, 8. 8.
Brassicaceae 0|0 1 09 9 4 a1 8 9 43 6 25 o1 3 28 16 3
6. 6. 5. 6. 5.
Cyperaceae 0|0 6 52 5 10 26 4 11 42 4 19 o1 4 19 54 4
14
18. 9. 7. 5. 5.
Fabaceae 2 18 1 13 él 2 15 04 3 15 39 3 16 14 5 18 25 4
. 6. 4. 4, 3. 4,
Chenopodiaceae | 0 | 0 7 61 4 8 82 5 10 93 5 11 54 7 14 08 6
. 1. 3. 5. 3. 4,
Plantaginaceae 0|0 1 09 9 6 61 6 7 s | 7 12 86 6 14 1 08 6
6. 6. 4. 3. 4.
Polygonaceae 0|0 7 61 4 10 02 4 10 93 5 10 29 8 14 08 6
2. 1. 2. 3. 3.
Rosaceae 0|0 2 17 8 3 81 9 5 46 9 12 86 6 12 05 7
. 4, 2. 1. 2. 2.
Lamiaceae 0|0 4 35 6 4 a1 8 4 97 10 | 9 89 9 10 9 8
1. 1. 2. 2.
Caryophyllaceae | 0 | O 0 0 2 02 10 | 3 48 11 |9 89 9 9 62 9
. 1. 1. 2. 2.
Apiaceae 0]0 0 0 2 02 10 | 4 97 10 | 8 57 10 | 8 33 10
. 0. 0. 2. 2.
Boraginaceae 0|0 0 0 1 6 11 | 2 99 12 | 7 25 1|7 04 11
. 18. 2. 1. 1. 1. 1.
Salicaceae 2 18 1 2 17 8 3 81 9 4 97 10 | 6 93 12 | 6 75 12
3. 3. 2. 1. 1.
Malvaceae 0|0 3 26 7 5 ol 7 6 96 8 6 93 12 | 6 75 12
2. 1. 1. 1. 1.
Onagraceae 0]0 2 17 8 2 02 10 | 3 48 11 | 4 29 14 |5 46 13
Ranunculaceae | 0 | 0 2 |2 18 |2 | |wo]2 |2 |w2]s [ w35 |L |13
17 02 99 61 46
2. 1. 1. 0. 1.
Convolvulaceae 0]0 2 17 8 3 81 9 3 48 11 |3 96 15 | 4 17 14
2. 1. 1. 0. 1.
Juncaceae 0|0 2 17 8 3 81 9 3 48 11 | 3 9% 15 | 4 17 14
1. 1. 1. 1.
Ulmaceae 0]0 0 0 3 81 9 4 97 10 | 4 29 14 | 4 17 14

For both analyzed spectra, the changes were statistically significant only for summer and
autumn 2023.

Dispersal structure

The distribution of species by seed dispersal mechanisms (FIGURE 5A) showed that wind-
dispersed seeds dominated in the early stages of flora formation. Species with endozoochorous
seed dispersal also comprised a significant proportion. However, from June to October 2023,
anemochorous species lost their leading position to species with local non-specific seed disper-
sal, the number of which although fluctuating somewhat, remains fairly stable at around 60%.
Analysis of other groups showed that during the formation of the flora, the role of species whose
seeds are dispersed by animals, in particular endozoochorous, epizoochorous, and myrmeco-
chorous species, gradually increased.

29



e-ISSN 2308-9628 Chornomorski Botanical Journal 22 (1) Kuzemko et al. 2026

- ns ns ns ns
100%
36.4% 34.8% 34.3% 34% 32.5% 32.9%
80% .
. Life span
E Annual
] Short-lived
2 60% o v
g ELife 17.4% 16.3% 16.7% 19.3% 18.1% Perennial
8 A% Perennial woody
40%
54.5% a1.3% 43.4% 41.4% 40.5% 42%
20%
6.5% 6% 7.9% 7.7% 7%
0%
> ns ns ns ns
100% 0.6% 5% 1% ——1.2%
il 10.9% 9% 7.4% 7.4% 6.7%
80%
28.3% 35.5% o Life form
a4.8% 36.8% EEEERD Chamaephyte
® Geophyte
é 54.5% Hemicryptophyte
5 60% — o, Herbaceous liana
2 ) 4.3% 22% Hydrophyte
g 5 4% 2% 1.6% | 5% El Phanerophyte
7.6% 3% 3.3% — 3.9% — Therophyte
7.0% e ] woody liana
: o 9% 8.5%
40%
45.7%
20% 2645 42.8% 41.4% 40.2% 40.2%
4%
0% 1% 0.6% | ——0.5% 0.6% 0.6%
Summer_ 2023 Autumn_2023 Spring_2024 Autumn_2024 Spring_2025 Autumn_2025
Observation Period

FIGURE 4. Dynamics of the relative proportions of biomorphological groups of species at the exposed bed of
the former Kakhovka Reservoir over two years after its breach, by life span (A) and life form (B). Here and
in Figures 5-7, asterisks (*) denote levels of statistical significance based on the Kruskal-Wallis test, while
'ns' indicates no significant difference.

Also, during the initial colonization of the exposed bed of the former reservoir, plants that
spread seeds over long distances (from 10 to 1500 m) using special features for wind (class 5)
or animal (class 6) dispersal had an advantage (FIGURE 5B), but at the next stage, the proportion
of plants characterized by short seed dispersal distances increased significantly. By the end of
autumn 2025, species without special features for seed dispersal with average distances of
1-5 m (class 2) predominated in the studied flora (FIGURE 5B).

Only the changes between summer and autumn 2023 were statistically significant. After
that, although the participation of the analyzed groups fluctuated slightly, the differences were
not statistically significant.
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FIGURE 5. Dynamics of the relative proportions of functional group species at the exposed bed of the former
Kakhovka Reservoir over two years after its breach according to seed dispersal modes (A) and distances
(B): Class 1. Small plants without any specific dispersal features. Mean dispersal distance: 0.1-1 m; Class
2. Tall plants without any specific dispersal features. Mean dispersal distance: 1-5 m; Class 3. Wind-
dispersed plants of forest understorey and ant-dispersed plants. Mean dispersal distance: 2-15 m; Class 4.
Tumbleweed and wind dispersed trees and shrubs without trichomes. Mean dispersal distance: 40-150 m;
Class 5. Wind dispersed trees and shrubs with trichomes and wind dispersal plants of open habitats. Mean
dispersal distance: 10-500 m; Class 6. Animal dispersed plants. Mean dispersal distance: 400-1500 m; Class
7. Human dispersed plants. Mean dispersal distance: 500-5000 m.

Origin structure

In the summer of 2023 neophytes accounted for 60% of all species recorded by us in this
area, but by autumn 2023 their proportion had decreased significantly and remains low
(FIGURE 6). For Salix x rubens, which is the most widespread species in the former reservoir
area since the earliest stages of overgrowth, its distribution in Europe has not been determined,
as this species is a hybrid of an native species S. alba and an alien species S. fragilis.
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TABLE 2. Dynamics of the leading genera of vascular plant species at the exposed bed of the former
Kakhovka Reservoir over two years after its breach. Genera are listed by descending species count, then
alphabetically for tied ranks

Summer 2023 | Autumn 2023 | Spring 2024 Autumn 2024 Spring 2025 Autumn 2025
Genus = S|z S| e S| e S| e S| e S
2| X |53 | & | 5|35 3 ES Zla| 8|3 3|8 %
O 8 O 8 O 0C_> O QC_> O 8 (@] nC_>
Carex o lo oo o |o |a 2|3 |a |197]3 |10]2 |1 |10]% |1
41 : 22 92
1. 3. 2. 2.

Poa 0 [0 |0 |1 |go|4 [6 | |2 [6 |29 |1 [8 |g|2 (8 |55]2
. 1. 2. 2.
Veronica 0 [0 |0 |0 |0 [0 |2 |5 |5 [2 |099]5 [7 |5.|3 [8 |52

4. 3. 1. 1.
Rumex 0 [0 |0 |4 |5 |1 [5 | |2 |5 |146]2 [5 | |4 [6 |73
1. 1. 1.
Bromus 0 0 0 0 0 0 3 81 4 3 148 | 4 5 61 4 5 6 4
Persicaria |0 |0 |0 |2 |2 |3 [3 |Y |4 |3 |148]a |3 |% |6 |5 |1 |4
17 81 : 96 46
. 1. 1. 1.
Achillea 0 [0 |0 [0 |0 [0 [3 |5 |4 [3 |148 |4 [4 |0|5 [4 |55
. 2. 1. 0. 1.
Atriplex 0 0 0 2 17 3 2 02 5 2 099 |5 2 64 7 4 17 5
Carduss |0 |0 |o |1 |X a2 |1 % |6 |2 |oge]|s |a | |5 |4 |1 |5
09 6 : 29 17
. 2. 1. 0. 1.
Cirsium 0 [0 |0 |2 |75(3 |2 | |5 [2 |099]5 [3 |go|6 [4 |]5]5
. 1. 1. 1.
Crepis 0 |0 [0 |0 |0 |0 |3 |5 |4 |3 [148 |4 |4 | 0|5 |4 |55
2. 1. 0. 1.
Juncus 0 [0 |0 |2 |75(3 [3 |5 |4 [3 |148 |4 [3 |go|6 [4 |55
Medicago |0 |0 |0 |3 |2 |2 [3 |Y |4 |3 |148]a |3 |% |6 |4 |1 |5
g 26 81 : 9% 17
. 0. 1. 1.
Myosotis 0 |0 [0 |0 |0 |0 |1 [ |6 |1 (0496 [4 |50 |5 |4 |55
1. 2. 1. 1.
Plantago 0 [0 |0 |1 | |4 [4 |57 |3 [4 |L97[3 [4 |6|5 [4 |5]5
potentila |0 |0 |0 |1 |2 la [1 1% |6 |1 |oa9|6 |2 | |5 |4 |1 |5
09 6 : 29 17
. . 0. 1. 1.
Sisymbrium |0 |0 [0 [0 |0 |0 |1 [ |6 |1 [049 6 [4 |0 |5 |4 |55
- 2. 1. 1. 1.
Trifolium 0 [0 |0 |2 |75(3 [3 |5 |4 [3 |148 |4 [4 |6|5 [4 |5]5

Ecological structure

Analysis of the participation of ecological groups of species and their changes during the
flora development showed that in relation to substrate moisture (FIGURE 7A), there was an
increase in the role of species that prefer dry conditions and, accordingly, a decrease in species
that thrive in waterlogged conditions. The proportion of species associated with mesic condi-
tions decreases only from summer to autumn 2023 and then remains relatively stable. In relation
to substrate pH (FIGURE 7B), there was a significant decrease in the proportion of species that
prefer alkaline soil conditions from summer 2023 to spring 2024, which was then followed by
a slight increase. At the same time, there was an increase in the proportion of species charac-
teristic of slightly acidic and neutral conditions, which stabilized starting in spring 2024.
Species that prefer acidic substrates appeared in the flora in spring 2024, and their proportion,
although still very low, has been gradually increasing since then. In terms of nutrient content in
the substrate (FIGURE 7C), eutrophic species have prevailed throughout the two-year study
period, but their contribution has been gradually decreasing. The role of species characteristic
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of mesotrophic conditions almost doubled from summer to autumn 2023, but by spring 2024 it
had stabilized at 27-28%. In contrast, the proportion of oligotrophic species, which were first
recorded in autumn 2023, continues to grow. The proportions of hypertrophic and dystrophic
species are very small, but the first group is showing a slight decline, while the second is rising.
The dynamics of the spectrum of species groups in relation to substrate salinity is quite inter-
esting (FIGURE 7D). Throughout the study period, species characteristic of non-saline condi-
tions predominated. However, from summer to autumn 2023, there was a significant increase
in the proportion of species that prefer slightly saline or brackish habitats, with the simultaneous
appearance of species characteristic of saline conditions. After that, the proportion of species
characteristic of both saline and brackish conditions gradually decreased and stabilized in 2025.
In all cases, the changes were statistically insignificant.

Analysis of the dynamics of edaphic factors based on Y.P. Didukh's ecological scales
(FIGURE 8) revealed a certain decrease in soil moisture and nitrogen content, accompanied by a
slight increase in pH, salinity, and carbonate content. However, for almost all these factors,
such changes were noticeable only when comparing the summer and autumn of 2023, after
which the median values remained approximately at the same level.

Only for soil moisture changes were noticeable until the spring of 2025 and for nitrogen
content from spring 2024. Changes in salinity indicators generally corresponded to those
observed in the previous analysis, with salinity slightly increasing from summer to autumn 2023
and then marginally decreasing. In all cases, an increase in the range of the indicators was
observed. It should be emphasized that for all six factors, the changes were statistically insig-
nificant. As for substrate aeration, as well as a number of climatic indicators, they remained
almost unchanged throughout the observation period (FIGURE 9). However, substantial and
statistically significant changes were recorded for the thermal and ombroclimatic regimes. The
former decreased, while the latter increased. Changes in lighting were also statistically signifi-
cant, with indicators increasing in the early stages and then gradually decreasing.
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FIGURE 6. The dynamics of the relative proportions of species groups according to their origin in Europe,
at the exposed bed of the former Kakhovka Reservoir over two years after its breach.
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FIGURE 7. Dynamics of the relative proportions of ecological groups of species at the exposed bed of the
former Kakhovka Reservoir over two years after its breach according to substrate moisture (A), substrate
pH (B), nutrient content in the substrate (C), and substrate salinity (D).

DISCUSSION

Inventory studies of vascular plant flora on the lands of the former Kakhovka Reservoir,
conducted approximately every six months for two years after the destruction of the reservoir
dam, showed that the flora is still in the process of development, as evidenced by the rapid
growth in the number of species recorded in this area, according to the data for each research
period. The main changes in the composition of this flora apparently occurred during the first
three months of its formation, from June to October 2023. During this period, the number of
recorded species increased 8.3 times, while from autumn 2023 to autumn 2025, this number
increased only 3.7 times. It is also noteworthy that over the two years from autumn 2023 to
autumn 2025, the ratio of different species groups, defined by their main structures, has not
changed significantly. This is evidence of a certain stabilization in the floristic composition of
the newly formed ecosystem. These findings also indicate a rather high level of data represent-
ativeness, since the addition of new localities where field research was conducted and, accord-
ingly, new species, did not significantly change the relative proportions of different structural
and ecological groups. Even if they did change slightly, these changes were not statistically
significant. So it can be emphasized that already in the autumn of 2023, the flora acquired its
characteristic features.

At the same time, during the two years following the destruction of the Kakhovka Hydro-
electric Power Plant dam, clear trends in vegetation development emerged, which were also
reflected in changes in the structure of vascular plant flora. Thus, the spectrum of leading plant
families gradually acquired characteristics typical of floodplain ecosystems in southern regions.
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It is very similar to the spectrum of leading families of the Lower Dnieper floodplain (Dubyna
& Shelyag-Sosonko 1989) — the geographically closest natural floodplain ecosystem, which
indicates the high rate of restoration of intrazonal floodplain flora at the bottom of the former
Kakhovka Reservoir. The leading positions of the genera Carex, Poa, and Veronica in the spec-
trum of leading genera indicate the predominance of species characteristic of grassland habitats
in the flora. In general, compared to the zonal steppe flora (Krytska 1985, Moysiyenko 2011,
2013), the taxonomic structure of the leading families and genera on the former Kakhovka
Reservoir bed exhibits patterns that reflect both the intrazonal character of the developing flora
and the significant influence of synanthropization. The significant species richness of grami-
noids is noteworthy (FIGURE 10), although the high ranking of Cyperaceae and, to an extent,
Poaceae is atypical for zonal natural floras (Krytska 1985, Moysiyenko 2011, 2013) and is
attributable to the intrazonal character of the studied flora. At the genus level, this is reflected
in the high position of various ecologically different genera: predominantly moisture-associated
species within Carex, Juncus, mostly xerophilous representatives of Veronica, and diverse Poa
and Rumex. On the other hand, the transformation of the spectrum due to the synanthropization
of the flora is manifested in the high position in the spectrum of the leading families
Brassicaceae and Chenopodiaceae and the genera Bromus, Atriplex, Cirsium, and Sisymbrium.

The biomorphological spectrum shows a clear predominance of herbaceous perennials and
hemicryptophytes. However, the proportion of biomorphs with a short life cycle and therophytes
remains high, which is quite obvious, since it was these species that played a major role in the
formation of pioneer vegetation on the former reservoir bed immediately after its release from
water. It should be noted that most short-lived plants are synanthropic. Thus, a significant percent-
age of annuals and short-lived species indicate a high level of synanthropization of the flora
(Krytska 1985, Dubyna & Shelyag-Sosonko 1989, Moysiyenko 2011).
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FIGURE 8. Dynamics of edaphic (except for soil aeration) ecological indicators of vascular plant species
according to Y.P. Didukh's ecological scales at the exposed bed of the former Kakhovka Reservoir over two
years after its breach: Hd — soil moisture, fH — soil moisture variability, Rc — soil pH, Sl - soil salinity, Ca -
carbonate content in soil, Nt — nitrogen content in soil.
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Although floodplain willow and poplar forests occupy the largest area of this territory,
the proportion of tree species in the flora is low, although in quantitative terms, Salix alba and
its hybrid S. x rubens are undoubtedly the most numerous plants at the exposed bed of the
former reservoir. At the same time, other tree species are also present in this territory
(FIGURE 11). The leading role of species whose seeds were dispersed by the wind over consi-
derable distances is also quite obvious. It was precisely these species that played a key role in
the earliest stages of colonizing the former bed. These species have gradually been replaced by
species that do not have special features for wind dispersal and are only capable of dispersing
their seeds over short distances. It is worth emphasizing the growing role of species whose
seeds are spread by animals, which indicates the formation of a fully functioning ecosystem in
this territory, inhabited by numerous representatives of fauna.

Despite concerns about the possible role of the former reservoir area as a source of inva-
sive species, the proportion of such species is currently low, but some of them (Amorpha
fruticosa, Erigeron canadensis, etc.) are quite numerous and require control over their spread
(FIGURE 12). However, the implementation of any control measures is currently precluded by
the ongoing security situation.
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FIGURE 9. Dynamics of soil aeration and climatic ecological indicators of vascular plant species according
to Y.P. Didukh's ecological scales at the exposed bed of the former Kakhovka Reservoir over two years after
its breach: Ae — soil aeration, Tm — thermoclimate, Om — ombroregime of climate, Kn — continentality of
climate, Cr — cryoregime of climate, Lc — light.
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FIGURE 10. Some grasses and sedges observed at the exposed bed of the former Kakhovka Reservoir during
research: a — Bolboschoenus maritimus, b — Carex otrubae, ¢ — Carex hirta, d — Carex secalina, e — Agrostis

stolonifera, f — Bromus sterilis, g — Alopecurus aequalis, h — Poa pratensis, i — Poa bulbosa, j — Koeleria glauca.
Photo by: M. Mulenko (a), A. Kuzemko (b—f, h-j), 1. Moysiyenko (g).
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FIGURE 11. Some species of trees and shrubs observed at the exposed bed of the former Kakhovka Reservoir
during research: a — Salix x rubens, staminate flowers, b — Salix x rubens, pistillate flowers , ¢ — Tamarix
ramosissima, d — Populus alba, e — Populus nigra, f — Acer negundo. Photo by A. Kuzemko.
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FIGURE 12. Some alien species observed at the exposed bed of the former Kakhovka Reservoir during
research: a — Ipomoea purpurea, b — Ailanthus altissima, ¢ — Erigeron canadensis, d — Xanthium orientale,

e — Bidens frondosa, f — Amorpha fruticosa, g — Robinia pseudoacacia. Photo by: M. Mulenko (a, e),
I. Moysiyenko (b, g), A. Kuzemko (c, d, ).
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FIGURE 13. Some aquatic species observed at the exposed bed of the former Kakhovka Reservoir during
research: a — Myriophyllum spicatum, b — Myriophyllum spicatum, terrestrial form, ¢ — Lemna minor, d —
Nuphar lutea, terrestrial form. Photo by: M. Mulenko (a), A. Kuzemko (b-d).
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Changes in the ecological spectrum of flora are quite predictable, manifested in the gradual
increase in species characteristic of drier habitats and a decrease in the number of hygrophilous
species after the drainage of the former reservoir area. Although some aquatic species still occur in
the studied area, forming terrestrial forms (FIGURE 13), the stability of mesophytic species indicates
that this area has sufficient moisture. On the drained slopes of ravines and river valleys, plants
characteristic of true (Achillea pannonica, A. nobilis, A. setacea, Carex melanostachya, Coronilla
varia, Koeleria macrantha, Medicago falcata, Potentilla recta subsp. recta, Scabiosa ochroleuca,
Sisymbrium polymorphum, Taraxacum erythrospermum, Thalictrum minus), sandy (Alyssum
minutum, Arabidopsis arenosa, Carex colchica, Cerastium schmalhausenii, Filago arvensis,
Koeleria glauca, Linaria genistifolia, Pilosella officinarum, Secale sylvestre) and rocky (Cota
tinctoria, Erysimum diffusum, Polygala comosa, Sanguisorba minor) steppes are present. The
significant presence of eutrophic species in the flora is quite logical, given the high nutrient content
of the dried mud at the bottom of the former reservoir, while the high proportion of species that
prefer alkaline substrates is obviously related to the high carbonate content in the soils of this area,
as well as the presence of limestone outcrops along the shores of the reservoir, especially in its
southern part. At the same time, the relative proportion of these species is gradually declining as the
flora continues to develop. The dynamics of participation of groups distinguished by their relation-
ship to substrate salinity is interesting. A certain increase in the role of saline habitat species imme-
diately after the drying up of the former reservoir is probably related to the intense evaporation of
moisture from the exposed bed, which contributed to the formation of salt crystals on the surface
and their pulling up from deeper horizons. In particular, a number of species characteristic of saline
soils were identified, e.g. Oxybasis glauca, O. rubra, Puccinellia gigantea, Suaeda altissima,
Tripolium pannonicum. It is hypothesized that the formation of a stable vegetation layer suppressed
surface evaporation, which, along with the extensive spring flooding of 2024, may have contributed
to a shift toward lower substrate salinity. There was a noticeable decrease in thermal regime and,
conversely, an increase in climate humidity (ombroregime), which may be related to the climate-
regulating properties of floodplain ecosystems, primarily the willow and poplar forests that is
rapidly forming on the exposed reservoir bed. The variable dynamics of ecological indicators
suggest that fluctuational processes currently prevail. Consequently, it is premature to make defin-
itive predictions regarding the long-term future of the flora, although certain developmental trends
are already discernible at this initial stage.

The special environmental significance of the studied territory is evidenced by the
discovery of some protected species of vascular plants as Carex secalina, listed in the Red Book
of Ukraine (Nakaz 2021), and regionally rare species: Polygala comosa in the Kherson oblast,
Astragalus contortuplicatus in the Dnipropetrovsk oblast, and Butomus umbellatus, Cerastium
pseudobulgaricum, and Iris pseudacorus in the Zaporizhzhia oblast (FIGURE 13) (Kolomiychuk
2017).

CONCLUSIONS

The study demonstrates that in the two years following the destruction of the Kakhovka
Dam, a vascular plant flora has established on the exposed reservoir bed, closely resembling the
floodplain ecosystems of southern Ukraine and the Lower Dnieper in particular. The study of
vascular plant diversity dynamics revealed that the most significant structural shifts proceeded
during the initial months of the flora formation. Subsequent changes, although characterized by
fluctuations in the main structures of the flora, were statistically insignificant. These patterns
reflect the relative stability of the studied flora; provided there are no catastrophic shifts in vege-
tation, such developmental trends are likely to persist in the future.
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Kysemko, A.A., bopcykesuu, JL.M., [dinyx, S.I1., Maniok, B.B., Mynenko, M.A., Cxo6ens, H.O., Uycona, O.0.,
Moiicienko, I.I. (2026). Pi3HOMaHITTS CyANHHUX POCIUH TEPUTOPIi KOIUIITHHOr0 KaxoBChbKOro BOJOCXOBHINA: [BA

pOKH  miCIAs  WAPUBY  Tpeddi. Yopromopcokuii  6omaniunui  ocypuan 22 (1):  23-45.
https://doi.org/10.32999/ksu1990-553X/2026-22-1-2

VY crarTi NpencTaBiIeHO Pe3yJbTaTH BUBYEHHS CKJIaly CYAMHHUX POCIHH, IO Oynu 3adikcoBaHi Ha TEPUTOPIi
KOJIMIITHBOr0 KaX0BCHKOTO BOJOCXOBHINA HA TOYATKOBHX €Tarax Horo 3apocTaHHs. Matepiaiu Ui JOCHi PKeHHS
Oy OTpWMMaHIi I Yac CeMHU IOCHTITHUIBKUX MOi3M0K Ha TEPUTOPII0 KOJHUIITHHOTO BOJOCXOBHINA Y MEXax
XepcoHcbKoi, 3amopizpkoi Ta J{HinmponeTpoBchKoi obmactelt y mepiof 3 uepBHA 2023 poky 1o xKoBTeHb 2025 poKy.
Jist ontiHku (pIOPHCTUYHUX 3MiH OYIIH MPOBEACHI CTPYKTYPHO-TIOPIBHAUIIBHUH aHali3 Ta (iTOIHIMKAIifHA OI[iHKa
CHHCKY BUIIHNX CYAMHHUX POCIHWH, 3aiKCOBaHUX HA TEPUTOPIi, IO 3BUTPHMIACS 3-Tia BoAW. Pi3HOMaHITHICTH
CYAMHHHMX POCIMH IIOKa3aja CTpPIMKE EKCHOHEHI[iaJbHE 3pOCTaHHs, 30UIbIIMBIIMCH 13 11 BHIIB y YepBHI
2023 poky 110 343 BuaiB y sxoBTHI 2025 poky. TakcoHOMI4YHA CTPYKTYpa IIBUAKO CTA0iIi3yBaacs, i BXe B epIInii
pix nominyrouumu poguHamu cranu Compositae, Poaceae ta Brassicaceae. byno BiaMiueHo 3Ha4Hy 3MiHY y CIIiB-
BIZIHOLIICHHI I'pyI BU/IB 32 )KUTTEBUMHU (OPMaMH 1 CHOCOOOM MOUTMPEHHSI HACIHHSL: SIKIIO HA TIOYATKOBUX €Tarax
nepeBaXkajad OJHOPIUHI BUAM Ta BHIY, SKi XapaKTEPU3YIOThCS MOUIMPEHHSAM HACIHHS 3a JIONIOMOTOIO BITPY
(manmpukan, Buau poay Salix, Populus nigra), To B HacTymHi poku crioctepiranocst 301IbIIeHHs KUTBKOCTI Oara-
TOPIYHUX TPaB Ta BUIB i3 300XOPHHUM 1 aBTOXOPHUM PO3IIOBCIOKCHHSM. P03MOIiI BUIIB HA €KOJIOTIHI TPYIIH
BIJIIOBITHO 10 IXHIX (iTOIHANKAMIHHUX XapaKTEPUCTHK BHSBHUB MOCTYIIOBHH IepeXif BiJ TirpoiTHHX yrpyrmo-
BaHb J0 Me30(iTHUX y Mipy cTabumizamii cydcTpaTy, Xo4a BepOOBO-TOIIONEBI JIICH IPOIOBKYIOTH (hopMyBaTu
CTPYKTYPHY OCHOBY HOBOTO JaHmmadTy. [IpuMiTHO, IO YacTKa 4yKOPiTHUX BUAIB (HEO)ITIB) AOCATIA MKy B
HaWMepIIuii mepio]] CIIoCTepekeHb, a MOTIM 3MEHIIIIIACS, IO CBiTYATH MPO BUCOKY CTIHKICTH HOBUX a0OPHUTICH-
HUX yrpynoBanb. HasiBHICTE pifkicHUX BH/iB, TakuXx sik Carex secalina, e Ginbine miakpeciroe mBuake Gopmy-
BaHHSI €KOCHCTEM 3 BUCOKOIO IIPUPOJAO00XOPOHHOIO LIHHICTIO. TakuM 4MHOM, JOBEJCHO, 10 IOCTiKyBaHa (iiopa
MIBUAKO (hOPMYETHCsI, Bce OliIblie HaraJyro4yu IpUpOIHi eKocucTeMu 3ariaBi Hikaboro J{xinpa. OCHOBHI cTpy-
KTYPHI 3MiHH BiZIOYJIMCS IPOTATOM HEPIINX TPhOX MICSLIB Micis pyiHyBaHHs rpedii, Mmicisi 4oro HacTaB nepion
cTabinizamii mpomopiii OCHOBHUX IPYI POCIIHH.

Kniouosi cnoea: O0iopi3HOMaHITTs, BIJIHOBJEHHs, 3alUIaBHI EKOCHCTEMH, CYIMHHI PpOCIMHH, CYKIECIs,
¢ditoinauKamis, Ykpaina, GYHKIIIOHAIbHI O3HAKH.

45



e-ISSN 2308-9628 Chornomorski Botanical Journal 22 (1) Mikhailyuk et al. 2026

ORIGINAL PAPER

Terrestrial algae, bryophytes, and lichens of biological soil

crusts and corticolous biofilms on the bed of the former

Tatiana |. MIKHAILYUK?!

Kakhovka Reservoir

| Arseniy O. LEONOV? @ |

Oleksandr Ye. KHODOSOVTSEV 1345

Affiliation

!M.G. Kholodny Institute of Botany,
National Academy of Sciences of
Ukraine, Kyiv, Ukraine

2National University Kyiv-Mohyla
Academy, Kyiv, Ukraine

3Kherson State University, Ivano-
Frankivsk, Ukraine

“Falz-Fein Biosphere Reserve
“Askania Nova”, National Academy
of Agrarian Sciences, Kyiv, Ukraine
SKamianska Sich National Nature
Park, Mylove, Kherson Region,
Ukraine

Correspondence
Tatiana Mikhailyuk
t-mikhailyuk@ukr.net

Funding information

National Academy of Sciences of
Ukraine (N 0125U000701)

Co-ordinating Editor
Anna Kuzemko

Data

Received: 8 February 2026
Revised: 22 March 2026
Accepted: 23 March 2026
Published: 31 March 2026
e-ISSN 2308-9628

https://doi.org/10.32999/ksu1990-
553X/2026-22-1-3

46

ABSTRACT

Question: What is the diversity and role of terrestrial algae, bryophytes and lichens
in the initial stages of overgrowth of the former Kakhovka Reservoir bed, in
particular, in the formation of soil biocrusts and corticolous biofilms?

Location: Kakhovka Reservoir, Dnipropetrovsk, Kherson and Zaporizhzhia
regions, Ukraine.

Materials and methods: field and laboratory methods of collection and investiga-
tion of algae, bryophytes and lichens, direct microscopy and culture methods
(Kostikov et al. 2001, Bischoff & Bold 1963, Stanier et al. 1971)

Nomenclature: algae and cyanobacteria (Guiry & Guiry 2026), bryophytes
(Virchenko & Nyporko 2022), lichens (https:/Avww.indexfungorum.org/)

Results: During a three-year study of the exposed bed of the former Kakhovka Res-
ervoir (2023-2025), 55 species of terrestrial algae (Cyanobacteria — 17 species,
Chlorophyta — 27, Charophyta — 4, Heterokontophyta — 7), 2 species of bryophytes
(Marchantia polymorpha and Funaria hygrometrica) and 1 species of lichen
(Physcia adscendens) were identified. 50 algal species were found in soil biocrusts.
Cyanobacteria and Chlorophyta were the most numerous there, dominating species
were Phormidium takyricum, Chlorosarcinopsis cf. aggregata, Stenomitos sp.,
Microcoleus vaginatus, Klebsormidium cf. flaccidum, etc. On takyr-like (silt)
substrates, 30 species of algae were found. Here, in a young willow-poplar forest, the
liverwort Marchantia polymorpha was occasionally observed. A greater diversity of
algae was found on sands: 36 species. Biocrusts dominated by the moss Funaria
hygrometrica were often recorded on sands. 10 species of algae were recorded within
the biofilms on willow bark, with green algae prevailing and Chloroidium cf.
ellipsoideum as the dominant species. Additionally, the first epiphytic lichen (Physcia
adscendens) was recorded at the same substrate.

Conclusions: High cyanobacterial diversity of and their dominance in communi-
ties are characteristic for soils in the steppe zone of Ukraine. A distinctive feature
of biocrusts on silt is the predominance of fine-filamentous cyanobacteria.
Biocrusts on sand were characterized by a higher diversity of algae and the occur-
rence of aquatic species due to the periodic flooding of these areas. During the three
years following the dam destruction, algal diversity in the biocrusts increased
considerably. The low species richness in willow bark biofilms and the dominance
of green algae are characteristic of aerophytic bark communities in the temperate
zone. In the early successional stages of biodiversity recovery, bryophytes and
lichens contribute minimally to the development of soil biocrusts and corticolous
assemblages of willow trees.

KEYWORDS
biodiversity, biological soil crusts, takyr, silt, sand, bark of trees, willow forest,
war, Ukraine
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INTRODUCTION

Biological soil crusts (biocrusts) are pioneers in the colonization of exposed substrates and
represent the initial stage of vegetation recovery in disturbed terrestrial ecosystems. They are complex
microecosystems, the main components of which are cyanobacteria, algae, microfungi, lichens,
liverworts, mosses and bacteria that live in the surface layers of the soil, forming a structured crust of
various morphology (Belnap et al. 2001). Filamentous cyanobacteria and algae penetrate between
soil particles, binding and stabilizing the substrate, while unicellular and packet-like forms fill the
crust. Soil biocrusts serve critical ecological functions: they stabilize the soil surface (\Van den Acker
& Jungerius 1985), enhance organic matter content through photosynthesis and nitrogen fixation
(Belnap 2002, Grote et al. 2010), regulate nutrient cycling (Wu et al. 2013), improve moisture reten-
tion (Belnap 2006), and facilitate the establishment and productivity of vascular plants (Harper &
Belnap 2001).

Following the breach of the Kakhovka Hydroelectric Power Station dam, vast areas of the
reservoir bed were exposed, revealing diverse substrates primarily composed of mussel shell deposits,
silt (takyr-like) and sandy sediments (Didukh et al. 2024, Kuzemko et al. 2025). After the water
recession to the primary Dnipro riverbed and its tributaries, the active formation of pioneer biological
soil crusts began on exposed substrates, which mainly included terrestrial algae and cyanobacteria.
They played a key role in stabilization the surface layers of silt, preventing their deflation during the
summer period of 2023 (Kuzemko et al. 2025).

Thus, biological soil crusts are an integral component of terrestrial ecosystems, representing
the initial stage of successional processes that facilitate vegetation recovery. Consequently, investi-
gating the species composition of cyanobacteria and algae as the basic structural elements of these
crusts, and analyzing their dynamics and temporal transformation on the exposed bed of the former
Kakhovka Reservoir, will elucidate the patterns of formation and restoration of biodiversity after
catastrophic impacts.

The aim of this work was to investigate the formation of biological soil crusts during the initial
stages of colonization of the former Kakhovka Reservoir bed from 2023 to 2025. In 2025, a more
detailed study of the established soil biocrusts was conducted across different substrates, specifically
silt (takyr-like) and sandy soils. Furthermore, the study examined aerophytic communities of the bark
of young willow trees (corticolous biofilms), which currently form a willow forest at the exposed
reservoir bed, was conducted.

MATERIAL AND METHODS

The material for the study was based on samples of soil biocrusts and aerophytic communities
of the bark of young willow trees (Salix x rubens). In total, 10 samples of biocrusts and 2 samples of
bark communities were selected and examined during the period of investigation of the exposed bed
of the former Kakhovka Reservoir. Among them, 3 samples of soil biocrusts were selected and
examined in the first (KSA02, 2023, 1 sample) and second (KR0524_10, 2024, 2 samples) years of
ecosystem recovery. The remaining samples (7 biocrust samples and 2 samples of bark communities)
were selected in 2025, in the third year of ecosystem recovery. The list of samples and their brief
characteristics are given in TABLE 1, the general view of the sampling sites is shown in FIGURES 1
and 2.

Algae were studied by direct microscopy and culture methods. Cultures were grown on the
agar-solidified Bold’s Basal Medium (1N BBM) (Bischoff & Bold 1963), under standard laboratory
conditions, with a 12-hour alternation of light and dark phases and illumination of 25 umol photons
m 2 s ! at a temperature of +20 + 5 °C. Cultures were studied starting from the third week of cultiva-
tion. Algae were identified in enrichment and uni-algal cultures isolated according to the method
described in Kostikov et al. (2001). Pure eukaryotic uni-algal cultures were grown on Bold Basal
medium (1IN BBM), cyanobacterial cultures — on BG-11 medium (Stanier et al. 1971) under the
conditions described above. Isolation and purification of uni-algal cultures were carried out using a
stereoscopic microscope MBS-9. Identification and morphological studies were performed using an
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Olympus BX53 light microscope (Tokyo, Japan) with Nomarski differential interference optics
(DIC). Microphotographs were taken using an Olympus LC30 digital camera integrated into the
microscope and processed with cellSens Entry software (Tokyo, Japan).

The nomenclature and taxonomic position of the identified algae and cyanobacteria species
follow AlgaeBase (Guiry & Guiry 2026). Ecological characteristics and distribution data were
obtained primarily from “Algae of Ukraine” (2006, 2009, 2011) and “Prodromus of Spore Plants of
Ukraine: Algae” (Tsarenko et al. 20244, b), supplemented by online resources such as AlgaeBase
(Guiry & Guiry 2026) and partially NCBI (http://ncbi.nlm.nih.gov). Bryophyte nomenclature follows
“Prodromus of Spore Plants of Ukraine: Bryophytes” (Virchenko & Nyporko 2022), while lichen
names are provided according to Index fungorum (https://www.indexfungorum.org/).

Chornomorski Botanical Journal 22 (1)

TaBLE 1. List and characteristics of the algal samples collected from the exposed bed of the former Kakhovka
Reservoir

Sample number Administrative Location Site description / Date Coordinates
Substrate

KSAO02 (soil biocrust) Kherson region, Beryslav | Kamianska Sich | 19.10.2023 | 47.08536° N
district, environs of the | National Nature Park, 33.65193°E
village Mylove Mylivska Balka, willow

shoots, takyr-like
substrates  (silt) with
shells

KR0524_10-1 (soil Zaporizhzhia region, | Dnipro floodplain, | 22.05.2024 47.65271° N

biocrust, horizontal takyr village Malokaterynivka willow community, 35.24790° E

surface) takyr-like  substrates

KR0524_10-2 (soil (silt)

biocrust, crack in takyr)

1 (soil biocrust, horizontal | Kherson region, Beryslav | Kamianska Sich | 6.05.2025 47.08595° N,

takyr surface) district, environs of the | National Nature Park, 33.64611° E

2 (soil biocrust, crack in village Mylove Mylivska Balka, willow

takyr) forest, takyr-like

la (bark of willow, 10 cm substrates (silt)

from the ground)

3 (soil biocrust, horizontal | Dnipropetrovsk region, | Willow forest, takyr- | 6.05.2025 47.55262° N,

takyr surface) Kryvyi Rih district, | like substrates (silt) 33.93278° E

4 (soil biocrust, crack in environs of the village

takyr) Maryanske

3a (bark of willow, 10 cm

from the ground)

5 (soil biocrust) Zaporizhzhia region, | Dnipro floodplain, sand | 7.05.2025 47.66034° N
Zaporizhzhia district, 35.10919° E
environs of the village
Lysohirka

6 (soil biocrust) Zaporizhzhia region, | Dnipro floodplain, sand | 7.05. 2025 47.81244° N

7 (soil biocrust) Zaporizhzhia district, 35.14314° E
Khortytsia island

RESULTS

Over the study period (2023-2025), a total 55 species of terrestrial algae, two species of
bryophytes, and one species of lichen were identified on the exposed bed of the former Kakhovka
Reservoir. Algae, especially representatives of Cyanobacteria and Chlorophyta, were dominant
(TABLE 2, FIGURE 3, 4, APPENDIX 1). Microphotographs of the dominant and taxonomically interest-
ing algal species are shown in FIGURES 5, 6, 7.
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TABLE 2. Species diversity of terrestrial algae, bryophytes, and lichens found at the exposed bed of the former
Kakhovka Reservoir

Divisions Soil biocrusts Bark of the Total
Total in Silt (takyr-like Sand willow trees
biocrusts substrate)
Algae
Cyanobacteria 17 12 12 2 17
Chlorophyta 22 11 18 8 27
Charophyta 4 2 3 — 4
Heterokontophyta 7 5 3 — 7
Totally (algae) 50 30 36 10 55
Bryophytes
Bryophyta 1 — 1 — 1
Marchantiophyta 1 1 — — 1
Totally (bryophytes) 2 1 1 - 2
Lichens
Ascomycota — — — 1 1
Totally (lichens) — — — 1 1
Total 52 31 37 11 58

The highest algal species richness was recorded in soil biocrusts with 50 species identified
(Cyanobacteria — 17 species, Chlorophyta — 22, Charophyta — 4, Heterokontophyta — 7). These crusts
were sampled on two distinct substrate types: a takyr-like substrate (silt) and sand both characteristic
of the former reservoir's exposed bed.

FIGURE 1. Algal sampling locations on the exposed bed of the former Kakhovka Reservoir in 2023 and 2024: a-b —
takyr-like substrate (silt) with soil biocrusts in Mylivska Balka (sample KSAQ2); c—d — takyr-like substrate (silt) with
soil biocrusts near the village of Malokaterynivka (KR0524_10). Photo by O. Khodosovtsev.
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FIGURE 2. Algae sampling sites from the exposed bed of the former Kakhovka Reservoir in 2025: a—c — takyr-like substrate
(silt) with soil biocrusts (samples 1, 2 (a, b) and 3, 4 (c)); e-i — sandy substrate with soil biocrusts (samples 5 (g, h), 6 (i), and
7 (f, 9)); d, j — green biofilms on the bark of young willows (samples 1a (d) and 3a (j)). Photo by O. Khodosovtsev.
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FIGURE 3. Algal species richness in soil biocrusts and on willow bark throughout the study period on the exposed
bed of the former Kakhovka Reservoir.

Following the water recession, takyr-like substrates developed on the exposed silt sediments.
The development of soil biocrusts on the substrate surface and within the crack system marks the
initial stage of colonization and the subsequent establishment of vegetation cover. The studied areas
are currently covered with dense young willow forest. A total we identified 30 species of algae in the
soil biocrusts on the silt substrates throughout the study period including Cyanobacteria (12 species),
Chlorophyta (11), Charophyta (2), Heterokontophyta (5). Thus, in the initial stages of colonization of
the exposed bed of the former Kakhovka Reservoir (2023), only 4 species of algae were found, cya-
nobacteria prevailed and Phormidium takyricum (FIGURE 5d, g) dominated. After a year of ecosystem
recovery in 2024, 7 species were found in the biocrusts, and the green alga Chlorosarcinopsis cf.
aggregata (FIGURE 5h) joined the dominant complex (Didukh et al. 2024). In crusts collected two
years after the dam breach (2025), the diversity of algae increased considerably, 30 species were
identified, the number of species varies from 9 to 15 in different samples. The dominant complex also
became more diverse, consisting primarily of cyanobacteria such as Stenomitos sp. (FIGURE 5a),
Oculatella cf. kazantipica (FIGURE 5b), Microcoleus vaginatus (FIGURE 5c¢), and Nostoc commune
(Ficure 5f). In certain samples, this complex was supplemented by green algae including Valeriella
cf. incrassata (FIGURE 5k, I) and Klebsormidium cf. flaccidum (FIGURE 5i). The gradual increase in
algal species richness within the silt-based biocrusts on over three-year study period is presented in
FIGURE 4. Other biocrust component, in particular bryophytes (mosses and liverworts), were very
rarely recorded on silts.

oo =

Number of species
. o

Number of species

10
. -
0

2023 2024 2025 0
a b 2023 2024 2025

2

B Cyanobacteria ™ Chlorophyta Charophyta ~ mHeterokontophyta

FIGURE 4. Dynamics of algal species richness across different taxonomic groups in silt (takyr-like) biocrusts over
the entire study period on the former Kakhovka Reservoir bed: a — total number of species, b — mean number of
species per sample.
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FIGURE 5. Dominant algal species in soil biocrusts and aerophytic biofilms of willow bark: a — Stenomitos sp., b —
Oculatella cf. kazantipica, ¢ — Microcoleus vaginatus, d, g — Phormidium takyricum, e — Konicacronema sociatus, f —
Nostoc commune, h — Chlorosarcinopsis cf. aggregata, i — Klebsormidium cf. flaccidum, j — Chloroidium cf.
ellipsoideum, Kk, | — Valeriella cf. incrassata. Scale bars: 10 pm. Photo by T. Mikhailyuk and A. Leonov.
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FIGURE 6. Algal species (Cyanobacteria and Heterokontophyta (Bacillariophyceae)) occurring occasionally in soil
biocrusts and aerophytic biofilms of willow bark: a — Phormidesmis sp., b — Nodosilinea bijugata, ¢ — Timaviella
edaphica, d — Calothrix cf. elenkinii, e — Desmonostoc cf. muscorum, f — Nodularia harveyana, g — Roholtiella cf.

edaphica, h — Nostoc cf. calcicola, i — Nostoc punctiforme, j — Luticola cohnii, k — Hantzschia amphioxys. Scale bars:
10 pm. Photo by T. Mikhailyuk and A. Leonov.
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FIGURE 7. Algal species (Chlorophyta and Charophyta) that occurring occasionally in soil crusts and aerophytic
biofilms on willow bark. a — Tetradesmus cf. arenicola, b — Coelastrella sp., ¢ — Pleurastrum minutum,
d — Bracteacoccus minor, e — Chlorella vulgaris, f — Diplosphaera chodatii, g, h — Pseudopleurococcus cf. printzii,
i — Tetradesmus obliquus, j — Desmodesmus brasiliensis, k — Desmodesmus intermedius var. balatonicus, | —
Klebsormidium dissectum. Scale bars: 10 pm. Photo by T. Mikhailyuk and A. Leonov.
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No mosses or liverworts were found on takyr-like substrates (silt) in the Kamianska Sich National
Nature Park during the entire observation period, while the liverwort Marchantia polymorpha was regis-
tered on the crack walls of takyr-like substrates in a dense young willow forest in May 2024 near the
village Malokaterynivka (Zaporizhzhia region) (FIGURE 1d).

Soil biocrust samples on sandy substrates were collected within the Dnipro floodplain, mainly from
open riparian areas adjacent to emerging willow forests. Sandy substrates are mainly localized in the
northern part of the former Kakhovka Reservoir (Zaporizhzhia region). 36 species of algae were identified
in the biocrusts on sandy substrates (Cyanobacteria — 12 species, Chlorophyta — 18, Charophyta — 3,
Heterokontophyta — 3). Algal communities in these sandy biocrusts were more species rich than those
that developed on silt (takyr-like) substrates, with 15-23 species recorded per sample. The dominant
complex comprised Cyanobacteria (including Konicacronema sociatus (FIGURE 5e) and Nostoc
edaphicum) and green algae such as Klebsormidium cf. flaccidum (FIGURE 5i). In contrast to the takyr-
like areas, sandy substrates frequently hosted biological crusts dominated by the moss Funaria
hygrometrica (FIGURE 2i).

In the aerophytic biofilms on bark of young willow trees, which currently forms forest on the former
Kakhovka Reservoir bed, 10 algal species were identified (Cyanobacteria — 2 species, Chlorophyta — 8).
Species richness was 8-10 species recorded per sample. The dominant species of algae in a green biofilm
on tree bark was Chloroidium cf. ellipsoideum (FIGURE 5j). The first epiphytic lichen (Physcia
adscendens) was recorded on the bark of Salix x rubens on May 6, 2025 (sample 1a, vicinity of Mylove
village), i.e. 1 year and 10 months after the initial germination of willows at this location. The lichen was
represented by a juvenile thallus, consisting of a single blade approximately 80 um in diameter. The
thallus had a single rhizine and was at a developmental stage preceding sorales formation.

DISCUSSION

Biocrusts on both silt (takyr-like) and sandy substrates are mainly formed by cyanobacteria
belonging to the genera Microcoleus, Phormidium, Oculatella, Stenomitos, Konicacronema, and Nostoc.
These include thin-filamentous and filamentous homocytic forms as well as colonial filamentous hetero-
cytic structure of the thallus. The significant participation of cyanobacteria in the formation of biocrusts,
and especially their predominance in the dominant complex, is typical for the algal flora of the steppe
zone of Ukraine (Prikhodkova 1992, Kostikov et al. 2001). Less frequently, biocrusts were formed by
green algae of the genus Klebsormidium. These filamentous algae are typical components of soil biocrusts
across various biogeographic zones worldwide (Biidel et al. 2016). Certain green algae, specifically
Chlorosarcinopsis and Valeriella with coccoid packet-like and unicellular thalli, joined the dominant
cyanobacterial complex to form crusts of mixed nature. Most of the identified green and yellow-green
algae as well as terrestrial diatoms occurred only occasionally within the biocrusts.

In terms of species richness within the biocrusts, coccoid unicellular green algae and occasionally
diatoms prevailed (totaling 16 species), while fine-filamentous homocytic cyanobacteria were slightly
less frequent (6 species). Among the 43 species identified to the species level within the soil biocrusts,
aquatic-terrestrial and terrestrial species prevailed (23 and 16 species). Most of them (37 species) are
recognized as soil algae, 20 species were previously documented in soil biocrusts. Nearly all identified
species had been previously recorded within the steppe zone of Ukraine with the exception of
Chlorosarcinopsis gelatinosa. Among these, 14 species are widely distributed across all natural zones of
Ukraine.

A distinguishing feature of the biocrusts on silt (takyr-like) substrates is the dominance and high
diversity of fine-filamentous and small-celled cyanobacteria (e.g. Stenomitos, Oculatella, Phormidesmis,
and Nostoc) probably due to the fine-textured nature of the silt substrate. This trend is consistent with our
previous observations during investigations of soil biocrusts on fine-grained Baltic coastal sand dunes
(Schulz et al. 2016, Mikhailyuk et al. 2019). A noteworthy find with the silt-based biocrusts was
Oculatella cf. kazantipica (FIGURE 5b) This species was recently described from biocrusts in coastal
Crimea (Vinogradova et al. 2017) and later reported from semi-arid habitat in Spain (Munoz-Martin et
al. 2019) and cave walls on Corfu Island (Greece) (Panou & Gkelis 2022). This species is probably
characteristic of southern regions with continental and Mediterranean climates.
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On sandy substrates with coarser texture, cyanobacteria with thick trichomes (e.g., species of
Microcoleus, Konicacronema, Calothrix, Roholtiella) predominated and reached high abundance. This
trend was observed during study of soil biocrusts of coastal dunes composed of coarse-grained sand
(Schulz et al. 2016, Mikhailyuk et al. 2019). A notable feature of the studied biocrusts on sandy substrates
was the significant presence of aquatic algae, identified through both direct microscopy and in culture. In
particular, these are the species Monoraphidium contortum, M. minutum, Tetradesmus obliquus
(FIGURE 7i), Desmodesmus communis, D. brasiliensis (FIGURE 7j) and D. intermedius var. balatonicus
(FIGURE 7Kk). Additionally, a significant number of empty frustules of aquatic diatoms were observed in
several samples; however, these were not included in the current study. These findings confirm the
previous inundation of the study sites. A noteworthy find was Tetradesmus cf. arenicola (FIGURE 7a), a
species recently described from coastal sand dunes of Ukraine and Germany (Mikhailyuk et al. 2019).
Notably, this taxon was subsequently identified from another locality within southern Ukraine — the sands
of Kinburn Spit (Mykolaiv region, unpublished data, NCBI,
https://www.ncbi.nlm.nih.gov/nuccore/MZ546612.1). This species has been recorded exclusively on
coastal sands across two localities in Ukraine and three in Germany. Such distribution pattern suggests
that it is typical for sandy substrates exposed in terrestrial conditions. Another noteworthy cyanobacterium
was the recently described Roholtiella cf. edaphica (FIGURE 6g). This species was originally documented
in soil biocrusts along the Crimean coast (Mikhailyuk et al. 2016) and chalk outcrops of the Kharkiv
region (Vinogradova et al. 2019). Globally, this taxon has been previously recorded in soils across the
USA (Bohunicka et al. 2015) and Russia (Gaysina et al. 2018).

A significant increase of species diversity of soil biocrust algae on silt (takyr-like) substrates was
recorded during the third year of ecosystem recovery on the exposed bed of the former Kakhovka Reser-
voir (FIGURE 4a). The observed increase in the species richness may partly reflect both successional
processes and differences in sampling effort, as the number of samples varied between study periods (see
TasLE 1). To account for this sampling bias, we compared the species richness of biocrust algae based on
the mean number of species per sample. This approach revealed a more gradual yet but considerable
increase in both algal species richness and taxonomic diversity during the third year of ecosystem recovery
(FIGURE 4b).

The low total species richness (10 species) and the predominance of green algae on the bark of
young willow trees are typical for aerophytic algal communities on tree bark in temperate regions
(Barkmann 1958, Mikhailyuk et al. 2025). However, the dominant species was the unicellular green alga
Chloroidium cf. ellipsoideum (FIGURE 5j), which is not typical for such habitats. In the temperate zone,
epiphytic biofilms on tree bark are mainly formed by representatives of the genera Desmococcus and
Apatococcus with a packet-like morphotype, with only occasional occurrence of other green algae
(Barkmann 1958, Mikhailyuk et al. 2025). Chloroidium cf. ellipsoideum is a typical terrestrial green alga,
though it rarely dominates in the epiphytic communities on tree bark, where it usually occurs only occa-
sionally (Darienko et al. 2010). The observed dominance of Chloroidium in this study may be attributed
to the initial successional stages of algal community formation of on the bark of young willow trees.

Coccoid unicellular and packet-like algae (4 and 3 species respectively) predominated within the
aerophytic communities on willow bark. Among 7 algal representatives identified to the species level, 5
are aquatic-terrestrial and 2 are terrestrial algae. Notably, all 7 species were previously found in soil, 6 of
them are also components of biocrusts, while 5 had been previously recorded on tree bark. All identified
species were previously recorded within the steppe zone; most of them (4 species) are widely distributed
across all natural zones of Ukraine. A noteworthy representative was the cyanobacterium Nodularia
harveyana (FIGURE 6f), which has been previously documented as an epiphyte on tree bark (Kondratyeva
1968). Most records of this species in Ukraine originate from the steppe zone (Tsarenko et al. 2024a).

Bryophytes and lichens play only a minor role in the formation of biological soil crusts and
epiphytic communities on the bark during the initial stages of primary succession on the exposed bed of
the former Kakhovka Reservoir. At the same time, sandy substrates proved to be more favorable for the
development of pioneer monospecific communities of the moss Funaria hygrometrica.

CONCLUSIONS
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High cyanobacterial diversity of and their dominance in communities are characteristic for soils
in the steppe zone of Ukraine. A distinctive feature of biocrusts on silt is the predominance of fine-
filamentous and small-celled cyanobacteria whereas on sandy substrates, which represent a coarser
texture, cyanobacteria with thick trichomes are abundant. Biocrusts on sand were characterized by a
higher diversity of algae and the occurrence of aquatic species due to the periodic flooding of these areas.
During the three years following the dam destruction, algal diversity in the biocrusts increased consider-
ably. The low species richness in willow bark biofilms and the dominance of green algae are characteristic
of aerophytic bark communities in the temperate zone. However, the prevalence of the green alga
Chloroidium cf. ellipsoideum as a dominant species, is an atypical phenomenon may be attributed to the
initial successional stages of epiphytic community formation. In the early successional stages of biodiver-
sity recovery, bryophytes and lichens contribute minimally to the development of soil biocrusts and
corticolous assemblages of willow trees. At the same time, sandy substrates proved to be more favorable
for the development of pioneer monospecific communities of the moss Funaria hygrometrica. Our
findings regarding the diversity of algae, bryophytes, and lichens reflect the initial stages of soil biocrust
and corticolous biofilm formation on the exposed bed of the former Kakhovka Reservoir, providing a
critical baseline for long-term monitoring of successional processes in this region.
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PE3IOME

Muxaitmok, T 1., Jleonos, A.O., Xogocosues, O.€. (2026). HazemHi BOJOPOCTi, MOXOIO/IIOHI 1 JIUIITAWHUKH O1070TTYHIX
I'PYHTOBUX KIpOoK Ta emiiTHUX OIOIJIIBOK Ha JHI KOJHMIIHROro KaxoBchbKOro BoJIOCXOBHIIA. YopHoMopcvbKuil
oomaniunuil xncypuan 22 (1): 46—65. https://doi.org/10.32999/ksu1990-553X/2026-22-1-3

3a pe3yabpTaTaMy AOCIiUKEHb JHA KOJMITHHOT0 KaX0BCHKOTo BOAOCXOBHINA, i1€HTH(IKOBAHO 55 BHIIB HA3eMHHX BOJIO-
pocreii, 2 Buay MOXomoaiOHUX Ta 1 Bu numaiHuka. HaiiOinpima KiTbKICTh BUAIB BOJOPOCTEH BUSBICHA Y TPYHTOBHX
6iokipkax: 50 BumiB. Y CTpyKTypi IpyHTOBUX OiOKipOK mepeBaxaroTh npeactaBuuku Cyanobacteria ta Chlorophyta, 3
nominyBanusim Phormidium takyricum, Chlorosarcinopsis cf. aggregata, Stenomitos sp., Microcoleus vaginatus,
Klebsormidium cf. flaccidum ta in. 3Hauna yacTka nianoGakTepi y hopMyBaHHI KipOK Ta IXHsI TOMiHAHTHA POJIb B yIPy-
MMOBAHHAX € XapaKTEPHOIO PUCOI0 albrohiopu IPYHTIB CTEMOBOI 30HH YKpainu. Crennikor 0iOKIpOK Ha MYJIHUCTHX
(TakupomnOaiOHNX) CyOCTpaTax € MepeBaKaHHs Ta BUCOKE Pi3HOMAHITTS TOHKOHUTYACTHX 1 IPIOHOKIITHHHUX I[iaHOOAK -
Tepiit (poau Stenomitos, Oculatella, Phormidesmis, Nostoc ta iu.), o, #iMOBiIpHO, 3yMOBJIEHO TOHKOJMCIIEPCHICTIO MYITY.
HaromicTb Ha micKy, sik O11bII TpyOOMY CyOCTpaTi, JOMIHYBaJIH Ta PSICHO TPAIUISUIUCS MPEICTaBHUKHU IliaHOOaKTepii 3
ToBCcTMMHU TpuxoMamu (Buau Konicacronema, Calothrix, Roholtiella ta in.). Oco6auBicTio Kipok Ha mimaHux cydcTparax
TaKOXX CTano Oinblle PI3HOMAaHITTS BOXOPOCTEH Ta 3HAYHA MPUCYTHICTH BOAHHMX BHIIB (poxie Monoraphidium,
Tetradesmus ra Desmodesmus), iMOBIpHO, Yepe3 MepioJuIHe 3aTOIICHHS JTOCIIKEHUX TEPUTOPiid. BUBUCHHS TUHAMIKH
PO3BUTKY 0iOKIpOK Ha TaKMpOINOAiOHNX cyOcTpaTax MpOTAroM TPHOX POKIB, Bifpa3y Micis MiApUBY 1aMOH 1O CHOTO/HI,
MI0Ka3aJlo 3HaYHe 3pOCTaHHs Ol0pi3HOMaHITTS Bojopocteid, Bix 4 Ta 7 BuniB y 2023 ta 2024 pokax 1o 30 BuaiB y 2025
poui. TakcoHOMiYHE PI3HOMAHITTS Ta CKJIaJ] JOMIHYIOUMX BUJIIB TAKOXK CTAJIM PI3HOMaHITHIIINMU. Y IPYHTOBHX OiOKip-
Kax BusBIeHO QuopucTrdHo mikasi Ta piakicui Bumu: Oculatella cf. kazantipica, Roholtiella cf. edaphica, Nodularia
harveyana, Tetradesmus cf. arenicola. Heucoke BumoBe Gararcto ansrotuiopu Ha Kopi Mojomux nepes Bepou (10
BHJIIB) Ta JOMiHYBaHHS 3€JE€HUX BOJOPOCTEH € THUIIOBUMH O3HAKaMH aepo(iTHUX OOpOCTaHb KOPH y MOMIpHIN 30HI.
Ipore npeBamoBanus 3eneHoi Bogopocti Chloroidium cf. ellipsoideum six 1oMiHaAHTHOTO BUY € HETHIIOBUM SIBUILEM 1,
HMOBIPHO, MOSACHIOETHCS MMOYATKOBUMHU CTalisAMU (OpMyBaHHS emipiTHUX yrpymnoBaHb. MoxonomiOHi Ta JHUIIaHHUKA
BIZITParOTh APYTOPSIHY POk Y (popMyBaHHI IPYHTOBHX OiOKipOK Ta emipiTHHX 0OpOCTaHB KOPH BepO Ha IMOYATKOBHX
eTanax BiTHOBJICHHsS 0iOpi3HOMAaHITTS Ha JHI KOJUIIHBOro KaxoBchkoro Bojocxoswuina. BomHovac mimani cyocTpaTu
BUSIBWIIMCS OiNbII CHIPUSTIMBUMH JJIS PO3BUTKY MIOHEPHHX MOHOBHIOBHX YIPYIOBaHb 3a ydacTio Moxy Funaria
hygrometrica.

Knrouoei cnosa: 6ionoriune pizHOMaHITTs, 0l0JIOTIUHI IPYHTOBI KipKH, TAaKHp, MYJI, IICOK, KOpa JiepeB, BepOOBHii Jiic, BiliHa,
VYxkpaiHa.
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APPENDIX 1. Characteristics of algal species recorded in biological soil crusts and on willow bark on the exposed bed of the former Kakhovka Reservoir

Algal species Soil biocrusts Bark Morphological Ecological characteristics Distribution
Silt (takyr-like substrate) | Sand of structure Ecology Habitats In Ukraine In the world
willow
trees
2023 | 2024 | 2025 | 2025 | 2025
Stenomitos sp. + + D + fine-filamentous - - - -
homocytic
Stenomitos sp.2 + fine-filamentous - - - -
homocytic
Phormidesmis sp. + fine-filamentous - - - -
homocytic
Nodosilinea cf. bijugata + + + + fine-filamentous aquatic-terrestrial rivers, floodland water Polissya, Forest- Europe, Asia
homocytic bodies, lakes, steppe, Steppe, (Israel), New
reservoirs, pools, Mountain Crimea, Zealand
takyrs, salty soils, Carpathians
soils
Timaviella edaphica + fine-filamentous terrestrial, rivers, floodland water Forest-steppe, Europe (Germany,
homocytic aerophytic, bodies, salty soils, Steppe, Mountain Russia, Czech
subaerophytic, soil soils, soil biocrusts Crimea Republic) Asia
(Tajikistan, Israel),
North America
Oculatella cf. kazantipica D + fine-filamentous terrestrial, soil soils, soil biocrusts Steppe Southern Europe
homocytic (Spain, Greece)
Phormidium takyricum D D + filamentous terrestrial, soil soils, soil biocrusts Forest-steppe, Central Europe and
homocytic subaerophytic Steppe (widely Central Asia
biotopes distributed),
Mountain Crimea,
Azov Sea
(supralittoral?)
Microcoleus vaginatus D + filamentous terrestrial, soil soils, soil biocrusts widely distributed cosmopolitan
homocytic in all climatic zones
Konicacronema sociatus D filamentous aquatic-terrestrial cooling ponds, ponds, Polissya, Forest- Europe, Asia,
homocytic streams, dripping steppe, Steppe, North and South
rocks, soils, soil Mountain Crimea, | America, Australia
biocrusts Carpathians
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Desmonostoc cf. + + + colonial aquatic-terrestrial rivers, streams, Forest-steppe, cosmopolitan

muscorum filamentous dripping rocks, soils, Steppe, Mountain
heterocytic soil biocrusts Crimea,

Carpathians

Nostoc edaphicum D colonial terrestrial, soil aerophytic biotopes, Forest-steppe, Europe, Asia,
filamentous ponds, bogs, soils, Steppe, Mountain North and South
heterocytic salty soils, soils, soil Crimea, America

biocrusts, bark of trees Carpathians

Nostoc cf. calcicola + colonial terrestrial, rocks, soils, salty soils Forest-steppe, cosmopolitan
filamentous subaerophytic, soil Steppe, Carpathians
heterocytic

Nostoc commune D colonial terrestrial, soil soil surface, soils, soil Polissya, Forest- cosmopolitan
filamentous biocrusts, steppe, Steppe
heterocytic subaerophytic (widely

biotopes distributed),
Mountain Crimea,
Carpathians, Black
Sea (supralittoral)

Nostoc punctiforme + + colonial aquatic-terrestrial terrestrial and aquatic | widely distributed cosmopolitan, one
filamentous biotopes in all climatic zones of the most
heterocytic common species

Calothrix cf. elenkinii + filamentous aquatic-terrestrial, rivers, lakes, ponds, Polissya, Forest- Europe, South and
heterocytic freshwater, soil reservoirs, bogs etc., steppe, Steppe North America,

soils, chasmolithic Asia, Australia
biotopes, salty soils

Roholtiella cf. edaphica + filamentous terrestrial, soil soils, soil biocrusts Forest-steppe, Europe (Russia),
heterocytic Steppe North America

(USA)

Nodularia harveyana + + + filamentous aquatic-terrestrial, rivers, lakes, bogs, Polissya, Forest- cosmopolitan
heterocytic freshwater, brackish | pools, brackish water steppe, Steppe

water, soil bodies, soils, salty
soils, bark of trees

Lobochlamys sp. + + flagellated - - - -
unicellular

Heterochlamydomonas + flagellated terrestrial, soil soils, soil biocrusts Polissya, Forest- Europe (Czech

callunae unicellular steppe, Steppe, Republic,

Carpathians Germany, Russia,
Ukraine)
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Ankistrodesmus arcuatus

coccoid unicellular

aquatic-terrestrial,
freshwater,
planktonic-benthic,
soil

rivers, ponds, lakes,
bogs, estuaries etc.,
soils

widely distributed
in all climatic zones

probably
cosmopolitan

Monoraphidium
contortum

coccoid unicellular

aquatic, freshwater,
planktonic-benthic

rivers, ponds, lakes,
bogs, reservoirs etc.

widely distributed
in all climatic zones

cosmopolitan

Monoraphidium minutum

coccoid unicellular

aquatic, freshwater,
planktonic-benthic

rivers, ponds, lakes,
bogs, reservoirs etc.

widely distributed
in all climatic zones

all continents,
probably
cosmopolitan

Coelastrella sp.

coccoid unicellular

Coelastrella rubescens

coccoid unicellular

terrestrial, soil

soils

Polissya, Forest-
steppe, Steppe,
Mountain Crimea,
Carpathians

Europe (Italy,
Russia, Ukraine),
Asia (China,
Russia), North
America

Tetradesmus obliquus

coccoid cenobial

aquatic-terrestrial,
freshwater,
planktonic-benthic,
soil

rivers, ponds, lakes,
bogs, reservoirs etc.,
soils

widely distributed
in all climatic zones

cosmopolitan

Tetradesmus cf. arenicola

coccoid cenobial

terrestrial, soil

soils, soil biocrusts

Steppe

Europe (Germany,
Ukraine)

Desmodesmus communis

coccoid cenobial

aquatic, freshwater,
planktonic-benthic

rivers, ponds, lakes,
bogs, reservoirs etc.

widely distributed
in all climatic zones

cosmopolitan

Desmodesmus coccoid cenobial aquatic-terrestrial, rivers, ponds, lakes, widely distributed cosmopolitan
brasiliensis freshwater, bogs, reservoirs etc., | inall climatic zones

planktonic-benthic, aerophytic biotopes

epilithic, aerophytic
Desmodesmus coccoid cenobial | aquatic, freshwater, rivers, ponds, lakes, Polissya, Steppe Europe, South
intermedius var. planktonic floodland water America, Asia,
balatonicus bodies Africa
Valeriella cf. incrassata coccoid unicellular terrestrial, soils, soil biocrusts, Polissya, Steppe Europe (Russia),

aerophytic, soil dry rocks, Asia (Russia,

chasmolithic biotopes

Saudi Arabia)

Chlorococcum cf.
lobatum

coccoid unicellular

aquatic-terrestrial,
freshwater, benthic,
soil

pools, soils, dry rocks,
chasmolithic biotopes

Polissya, Forest-
steppe, Steppe,
Carpathians

Europe (Czech

Republic, Great

Britain, Russia,
etc.), Asia
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(Russia),
Antarctica
Neospongiococcum sp. coccoid unicellular - — — —
Pleurastrum minutum coccoid unicellular terrestrial, soil soils Polissya, Forest- Europe, Asia,
steppe, Steppe, North and South
Mountain Crimea, America
Carpathians
Tetracystis sp. coccoid packet- - - - -
like
Chlorosarcinopsis cf. coccoid packet- terrestrial, soil soils Forest-steppe, Europe (Belgium,
aggregata like Steppe, Carpathians Russia), Asia
(Mongolia),
Central America
(Cuba), Antarctica
Chlorosarcinopsis coccoid packet- terrestrial, soil soils Polissya, Forest- Europe (ltaly,

gelatinosa

like

steppe

Russia, Ukraine),
Asia

Bracteacoccus minor

coccoid unicellular

terrestrial, soil,

soils, soil biocrusts,

widely distributed

Europe (Italy,

multinucleate freshwater, dry rocks, in all climatic zones | Russia, Ukraine),
subaerophytic, chasmolithic biotopes Asia
aerophytic

Chlorella vulgaris

coccoid unicellular

aquatic-terrestrial,
freshwater, brackish
water, planktonic-

benthic, aerophytic,
subaerophytic, soil

rivers, ponds, lakes,

bogs, reservoirs, seas

etc., aerophytic
biotopes, soils, soil
biocrusts, salty soils,
bark of trees, dry
rocks, caves,

chasmolithic biotopes

widely distributed
in all climatic zones

cosmopolitan, one
of the most
common algae

Stichococcus bacillaris

filamentous easily

aquatic-terrestrial,

rivers, ponds, lakes,

widely distributed

disintegrating freshwater, bogs, reservoirs etc., | inall climatic zones
planktonic-benthic, aerophytic biotopes,
aerophytic, soils, soil biocrusts,
subaerophytic, salty soils, bark of
epilithic, soil, trees, dry rocks, caves,
photobiont chasmolithic biotopes

cosmopolitan

Nannochloris sp.

coccoid unicellular

Chloroidium cf.
ellipsoideum

coccoid unicellular

aquatic-terrestrial,
freshwater,

ponds, lakes, pools,
etc., aerophytic

Polissya, Forest-
steppe, Steppe,

Europe, Asia,
North and South

63




e-ISSN 2308-9628

Chornomorski Botanical Journal 22 (1)

Mikhailyuk et al. 2026

planktonic-benthic,
aerophytic, epilithic,
soil, photobiont

biotopes, soils, soil
biocrusts, salty soils,
bark of trees, dry
rocks, caves,
chasmolithic biotopes

Mountain Crimea,
Carpathians

America, Africa,
Australia

Diplosphaera chodatii coccoid packet- terrestrial, aerophytic biotopes, widely distributed one of the most
like aerophytic, soils, soil biocrusts, in all climatic zones | common terrestrial
subaerophytic, salty soils, bark of algae, probably
epilithic, soil, trees, dry rocks, caves, cosmopolitan
photobiont chasmolithic biotopes
Trebouxia sp. coccoid packet- terrestrial, aerophytic biotopes, - -
like aerophytic, soil, soils, bark of trees,
photobiont dry rocks
Pseudopleurococcus cf. filamentous terrestrial, aerophytic biotopes, Forest-steppe, Europe (Great
printzii branched aerophytic, soil, soils, salty soils, dry Steppe, Mountain Britain, Czech
photobiont rocks Crimea, Republic,
Carpathians Romania,
Ukraine), Asia
(Japan)
Klebsormidium cf. filamentous aquatic-terrestrial, | ponds, rivers, streams, | widely distributed one of the most

flaccidum

freshwater, benthic,
aerophytic, epilithic,
soil

bogs etc., aerophytic
biotopes, soils, soil
biocrusts, salty soils,
bark of trees, dry
rocks, caves,
chasmolithic biotopes

in all climatic zones

common terrestrial
algae,
cosmopolitan

Klebsormidium dissectum

filamentous easily
disintegrating

aquatic-terrestrial,
freshwater, benthic,
aerophytic,
subaerophytic,
epilithic, soil

ponds, aerophytic
biotopes, soils, soil
biocrusts, salty soils,
bark of trees, dry
rocks, chasmolithic
biotopes

Polissya, Forest-
steppe, Steppe,
Mountain Crimea,
Carpathians

Europe (Great
Britain, Slovakia,
Austria, etc.), Asia
(Israel, Turkey,
etc.), North
America, Australia

Klebsormidium subtile

filamentous

aquatic-terrestrial,
freshwater,
planktonic-benthic,
soil

rivers, ponds, lakes,
bogs, reservoirs etc.,
aerophytic biotopes,
soils, soil biocrusts

Polissya, Forest-
steppe, Steppe,
Mountain Crimea,
Carpathians

cosmopolitan

Cylindrocystis brebissonii

coccoid unicellular

aquatic-terrestrial,
freshwater, benthic,
subaerophytic, soil

rivers, ponds, lakes,
bogs etc., dripping

Polissya, Forest-
steppe, Steppe,
Carpathians

cosmopolitan
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rocks, soils, soil
biocrusts

Xanthonema exile

filamentous easily
disintegrating

aquatic-terrestrial,
freshwater, benthic,

reservoirs, ponds,
flood-land water

Polissya, Forest-
steppe, Steppe,

perhaps
cosmopolitan

soil bodies, soils Mountain Crimea,
Carpathians
Xanthonema filamentous easily | aquatic-terrestrial, ponds, soils Polissya, Forest- Europe (Slovakia,

stichococcoides

disintegrating

freshwater, soil

steppe, Steppe,

Czech Republic,

Mountain Crimea, Russia), Asia,
Carpathians South America
Fistulifera pelliculosa coccoid unicellular | aquatic-terrestrial, rivers, ponds, lakes, Polissya, Forest- perhaps

freshwater, benthic,
soil

etc, soils

steppe, Steppe,
Mountain Crimea,
Carpathians

cosmopolitan

Luticola cohnii

coccoid unicellular

aquatic-terrestrial,

freshwater, marine,
benthic,

subaerophytic, soil

ponds, pools, seas,
aerophytic biotopes,
soils, soil biocrusts,

Polissya, Forest-
steppe, Steppe,
Azov Sea

cosmopolitan

Luticola binodis

coccoid unicellular

aquatic-terrestrial,
freshwater, benthic,
soil

rivers, soils, salty soils

Forest-steppe,
Steppe

Europe (Iceland,
Great Britain, etc.),
Asia (Iraq,
Mongolia, China,
etc.), North and
South America,
Africa

Luticola mutica

coccoid unicellular

aquatic-terrestrial,
brackish water,
freshwater, benthic,
aerophytic,
subaerophytic, soil

ponds, lakes, pools,
seas etc., dripping and
dry rocks,
chasmolithic biotopes,
soils, salty soils

Polissya, Forest-
steppe, Steppe,
Mountain Crimea,
Carpathians Azov
and Black seas

cosmopolitan

Hantzschia amphioxys

coccoid unicellular

aquatic-terrestrial,
freshwater, benthic,
soil

ponds, lakes, rivers,
pools, seas etc., soils,
soil biocrusts, salty
soils, dry rocks,
chasmolithic biotopes

widely distributed
in all climatic zones

cosmopolitan

D — dominating species.
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| Yuliia M. NEHRASH

ABSTRACT

Question: What is the current taxonomic composition of the genus Taraxacum
in the flora of Ukraine, and how is its microspecies diversity manifested in the
Right-Bank Forest-Steppe?

Location: Right-Bank Forest-Steppe, with a case study in the south-western part
of Kyiv, Ukraine.

Methods: The study combined a critical revision of published sources and
selected herbarium specimens with targeted, population-based field surveys
conducted in April-May 2020 in urban habitats of south-western Kyiv. These
data were supplemented by additional irregular observations across the Right-
Bank Forest-Steppe. Within local sampling plots (1 m?), 5-7 individuals per
population were examined during flowering. Identification was based on com-
parative morphological assessment.

Nomenclature: Taraxacum — POWO 2026, WFO 2026.

Results: The review confirms that Taraxacum in Ukraine remains a taxonomically
difficult and inconsistently interpreted genus at the micro-species level. A critical
checklist compiled from the literature and the author’s data includes 111 native
species and one nothospecies belonging to 17 sections; several additional taxa
require confirmation or further study, while T. obliquum and T. officinale s. str. are
excluded from the Ukrainian flora on chorological and taxonomic grounds. In the
southern part of Kyiv, seven microspecies from the sections Borea, Erythrosperma,
and Taraxacum were documented; in the traditional broad concept, they corre-
spond to two aggregate species (T. officinale aggr. and T. erythrospermum aggr.).
The study revealed pronounced spatial-ecological differentiation: red-fruited xero-
phytic taxa of section Erythrosperma were confined to dry slopes and sandy sub-
strates of the Kyiv Hills, whereas the representatives of sections Borea and
Taraxacum were more evenly distributed across mesic and disturbed urban habi-
tats. Comparison of Eastern and Central European taxonomic concepts demon-
strated that records previously reported as T. proximum sensu Tzvelev from the
lowland part of Ukraine correspond to T. erythrospermum s. str. and
T. parnassicum, and that the presence of T. proximum in Ukraine requires confir-
mation. Based on supplementary observations, at least 14 species from seven
sections are currently documented for the Right-Bank Forest-Steppe, but the
regional inventory remains incomplete.

Conclusions: The genus Taraxacum in the flora of Ukraine remains
taxonomically complex and insufficiently inventoried at the microspecies level.
In south-western Kyiv, seven species from three sections were recorded, showing
clear spatial and ecological differentiation. Modern concepts of sect.
Erythrosperma refined its composition in the Right-Bank Forest-Steppe.
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BcTyn

Pix Taraxacum (Asteraceae) € ogHuM i3 HaHOLIBII TAKCOHOMIYHO CKJIaIHHX POIiB y (hiopi
€BponH, 1110 3yMOBJIEHO XapaKTePHUM TS LIUX POCIIMH AlIOMIKCHCOM 1 (hOPMyBaHHSM YHCIICHHHUX
CTaOUTLHUX MIKPOBHJIIB. Y MEXKax POy ONKMCAHO THCSY1 MIKPOBHIIB, 3 SIKUX MoHaa 2500 Ha choroHI
€ IPUHHATHMH, X04a i JJOCUTh YacTo MaroTh JiokabHe normpennst (Richards & Sell 1976, Tzvelev
1989, Kirschner et al. 2015, POWO 2026). 3a3Buuaii, Bce 1€ Pi3HOMAHITTS PO3IOIUISIIA Mi>K 3HAYHO
MEHIIIOI KUIBKICTIO BUJIIB-arperariB, 30kpema, y «®Dmopi €spormy» (Richards & Sell 1976) Oymo
BkazaHo 30 takux BuaiB. st dmopu CximHoi €Bpornu HaBenu 151 MikpoBua Ta 45 BUIIB-arperaris
3 KOMEHTapeM, 110 3arajbHa KUIbKICTh BUAIB POy TyT Moke csrari nonan 300 (Tzvelev 1989).
Boanouac mst dstopu Iomsimi 6yimo 3a3naueno 369 Bumis poay (Mirek et al. 2002), mist diopu
Ecronii — monan 165 (Rebassoo 1978, Kukk 1999). Jlo ocTaHHBOrO 4acy aKTUBHO MPOJIOBXKYIOTh
3’SIBJISITUCS TIOBIIOMJIEHHSI TIPO ONKC HOBUX BUJIB (MIKpOBUIIB) poAy Taraxacum (Harpukia,
Travnicek et al. 2008, Ollgaard & Risinen 2008, Bjork 2021, Stépanek et al. 2023, Résinen et al.
2025), yTouHEHHsI Oro BHYTPIIIHBOPOIOBOI CTPYKTYPHU Ta eBooLiiHux crparerii (Kirschner &
Stépanek 1998a, 2004, Stépanek & Kirschner 2012, 2021, Dudas et al. 2013, Kirschner et al. 2015,
Stépének et al. 2023, Hassler et al. 2026), 1110 CBiTYMTH PO aKTUBHY 3aI[IKABJICHICTD IIAM POJIOM. Y
IPOIIeCi BUBYCHHS poy Taraxacum OyJio BCTaHOBJICHO, 1110 TUITOBUIA 3pa3oK, OB’ I3aHUI i3 HA3BOKO
Leontodon taraxacum L. (=Taraxacum officinale F.H. Wigg.) y rep6apii K. Jlinxes, ve Moxe Oytu
OJTHO3HAYHO BiTHECEHUI /10 KOJTHOTO KOHKPETHOTO BUJY Y By3bKOMY PO3YyMiHHI (S. Str.). YHacTi 10K
IIOTO HOro JIOIUIGHO PO3IVIAIAaTH Ha piBHI cekiii — Taraxacum sect. Taraxacum (Kirschner &
Stépanek 2011).

B ykpaiHChKiit TaKCOHOMIUHIHN JTiTepaTypi BUIM poay Taraxacum JOBrHid Yac po3TIIsiIalncs B
IIMPOKOMY pO3yMiHHI 0e3 BuineHHs MikpoBuiB. Tak, I. [lImaneraysen (Shmalhauzen 1897) nasis
5 BuiB poxy st Gnopu Ykpaiau. B pagsacepkuit wac b.K. Hlumikin (Shishkin & Tzvelev 1964), a
srogom M.I. Kotos (Kotov 1965, Prokudin et al. 1987) Bkazanu 3 Tepuropii Ykpainu 12 aukopocimmx
BuiB. JloBruit yac y paasHCBKIM CHCTEMaTHIll IaHyBaB CKENTHUIIM3M CTOCOBHO BHJIOBOI
pizHOMaHiTHOCTI poy Taraxacum. Tak, B.JI. Komapos (1940) nucas, 1110 anoramHi «BUI» POAY
(came — B J1ankax) rmepeBaKHO HE MAIOTh BU3HAUCHUX apealliB 1 TOMY HE 3/1aTHI JI0 CUCTeMaTh3aIlii B
psaM — a 1le OJHA 13 OCHOB, Ha SIKIM IpyHTyBajacs ToxilmHa OortaHiuHa Hayka. C.B. FOzemuyk
IpOHI3yBaB, 1110 CKaH/IMHABCbK1 OOTaHIKM OMUCYIOTh COTHI 1 THUCS41 BUJIIB KyJb0a0, ajie He BU3HAIOTh
caMOCTiliHUM BUIIOM JaHamadToyrBoprorouy ropoy Picea obovata Ledeb. (Yuzepchuk 1958).

HoBuii eran BuBUEHHSI pI3HOMAHITTS poiy laraxacum d¢mopu Ykpainu 1 CxiaHoi €Bponu
3arasioM posnouaB M.M. L[seneB. Bin onmcas yoTupu HOBI BUIM POy 3 TepuTopii Ykpainu (Tzvelev
1986, Shiyan et al. 2012), a B onpartroBanHi poay juist eBporeiicbkoi yactuan CPCP BkaszaB st
Vkpainu 20 BumiB-arperatiB Ta 55 BB Ta MikpoBuaiB 3arasiom (Tzvelev 1989). Cepen Hux
T. officinale s. lat. 6yB mpencrasnenuit 21 mikpoBuaoM (30kpema, 7. officinale s. str. ais Tepuropii
VYkpainu He HaBoMBCs ), a T. erythrospermum s. lat. — 8 mikpoBumamu.

VY perioHanbHUX (IOPUCTUYHUX JOCITIPKEHHSIX MIKPOBUIM KyJb0a0 TaKOXK JIOBTHH yac HE
¢irypyBamu. Tak, B.I. Yomumk 3i cmiBaBropamu (Chopyk 1998) mns ¢uopu Cepemnboro
[TpuaHIinpoB’s HaBelIW WIICTh BUAIB POAY 3 KOMEHTapeM, 1o s HammHinpsHiuHu B poOoTi
Tzvelev (1989) wnaBemeno 31 Bux, ogHaK TXHE TMOIIMPEHHS TOKM MO HE 3’sicoBaHe. Y
HOMEHKJIATYPHOMY CIUCKY CyTMHHHUX pocivH (iopu Ykpaiau C.JI. Mocsikia Ta M.M. ®enoponuyk
(Mosyakin & Fedoronchuk 1999) naBenmu 60 mukopociMx BWAIB pomy Taraxacum, 3 skux 22
crarosmm Bum-arperaty. J. Kirschner i J. Stépanek (1998b) ormcamu 3 Tepurtopii Kpumy 18a HOBi
BUIM Ta OJMH HOTOBHJ 1 MPOBEIH PEBI3iI0 3pa3KiB Jeskux BuaiB poxmy (marepiamn KW).
J1.O. TacenkeBuu (Tasenkevych 2006) maBena mis duropu Cximamx Kaprmar (3 BKIIOYEHHSAM
tepuropiit [Tormbuii Ta Pymynii) 24 Buam i mikpoBumm poxy. A.B. €xa (Yena 2001, 2005, 2012)
KPUTUYHO TIEPETJISIHYB BUJOBUH CKJIan pomay Taraxacum y duopi Kpumy, HaBiBimm 33 Bugm i3
11 cexmiit. [ dmopu Cepenaporo [puanictpor’st B.B. HoBocan i JLI. Kpumbka (2010) Bkazamm
HasBHicTh MikpouaiB T. Officinale s. lat.: T. alatum, T. mucronatum i T. pannonicum. Ilix gac
inBeHTapu3aiii ¢iopu JIbBiBchkoi obmacti HM. Cuuak Ta O.0. Karano (Kagalo et al. 2004,
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Sytschak & Kagalo 2010, Kagalo & Sytschak 2018) 3a yuacti M.M. L{BeseBa HaBean 15 HOBUX st
aMIHICTPaTHBHOT'O PETiOHY BUAIB POy Taraxacum, cepen sikux 1 HOBi juist utopu Ykpainu. s
(dnopu [Ipraopromopcrkoi HU30BHHU Ta [Iprna3zoBckkoi OeperoBoi 30HH (B Mekax YKpaiHu) Oyiu
BKazaHi mo BiciM BuaiB poay (Moysiyenko 2011, Kolomiychuk 2012), 3oxpema i omucanuii 3
tepuropii Kpumy T. salsum.

CyTTeBe AOMOBHEHHS JI0 BIIOMOCTEH PO TAKCOHOMIYHMM CKITa/l YKPAiHCHKHX MPEACTABHUKIB
pony 3podwm J. Marciniuk, P. Marciniuk Ta M. Wolanin, sixi 3 Teputopii 3axomy YkpaiHu
(mepeBaxkHo JIpBiBchbka oOnacTh) HaBerau 31 HoBuid it dutopu Ykpainu Bua (Nobis et al. 2020,
Nobis et al. 2025). B ocrani poxu 3 Tepuropii Kpuvcskux rip 6yno ommcano T. jailae (Stépanek &
Kirschner 2022b), a 3 Ykpaincskux Kapmar — T. obesum (Stépanek et al. 2023), a Takox HaBeZeHi
KUIbKa HOBUX BHIIB Ui (uiopu YkpaiHchbkux Kapmar Ta BKazaHi XOpOJIOTiYHI JOTIOBHEHHS JUIS
nesikux BuiB (Dudas et al. 2025, gtépének et al. 2023,Wolanin et al. 2023). [Tyis1 psimy BUIIB pomy
OLIIHEHO TIOTeHIIiiHe nommpeHHs B Mexxax Ykpaiau (Wolanin et al. 2023). Kpim Toro, BUBUCHHS
JeSKUX MarepiaiB mo pomay laraxacum y duiopi YKpaiHM 3alMIIA€THCS HE 3aBEPILCHUM.
[Mpuknanom e omnmcanuii i3 XapkiBcbkoi obOmacti T. pineticola, Ha3By sikoro M.M. Llgenes
(Tzvelev 1989) BimHic 10 cuHOHIMIB T. ProXimum, i3 3ayBaKEHHSM PO HECTAady SKICHOTO
marepiany. Ipore J. Stépanek i J. Kirschner (2022a) 3a3naum, 1o cepiitauii THIIOBHIA MaTepial 1o
pOMY BUAYy 3i0paHuil y mi3Hil (eHomoriuHid (aszi po3BUTKY, IO HE Ja€ 3MOTH HAaIiHO
IHTEpIPETYBaTH HOro TAKCOHOMIUHY TIPUHAJIXKHICTB 1 TOTpeOye HOBHX JIOCII/DKeHb y Mexkax locus
classicus.

B minomy, mo mporo wacy mis ¢uiopu Ykpaiau Oyno HaBeneno Outeie 100 BumiB pomy
Taraxacum, o cTaBUTh HOro y psij Hai0araTmmx 3a KUIBKICTIO BUIIB pofiB, mopsn i3 Carex,
Hieracium i Pilosella (Mosyakin & Fedoronchuk 1999). 3Baxkaroun Ha BHCBITJIICHHIA OIJIS,
IHBEHTapH3allil Cy4aCHOT0 TaKCOHOMIYHOIO CKJIaay pomay laraxacum y duopi YkpaiHu €
aKTyaJbHUM 3aBJIQHHSM, SIK 1 YTOUYHEHHS PEriOHAIBHMX XOPOJIOTTYHUX OCOOIMBOCTEN BUIB 1
MIKpPOBH/IIB POJY.

MATEPIAJIM TA METO/JIY JOCJIIJPKEHHS

[TonboBI AOCHIIKEHHS BKJIIOYAIM BUBUEHHS MOMYJIALIMHOT PI3HOMAaHITHOCTI BUJIIB POy
Taraxacum y miBieHHO-3axinH1M yacTuHi M. KuiB (B Mexax [IpaBo6epexxHoro Jlicocremny) Ta
BUOIPKOBI  JOCHI/DKeHHA Yy 1HIIKX paifoHax IIpaBoGepexnoro Jlicoctemy. Mexi
ITpaBobepesxHoro JlicocTeny mpuiHATI BIANOBIAHO 10 (i3UKO-reorpadiyHOro pailOHyBaHHS
VYkpainu (Marynych et al. 2003). Bu4eHHs momysiiifHOT pi3HOMaHITHOCTI MIKPOBH/IIB POJTY
Taraxacum y wmicekux nangmagTtax Kuesa (I'omociiBcbkuit 1 Iledyepcbkuii paiionn) Oyio
npoBefeHe y KBITHI-TpaBHI 2020 poky MapHIpyTHO-€KCIEAUIIMHUM, HaMiBCTAlllOHAPHUM Ta
CTalllOHAPHUM METOJIaMH.

Bin6ip pocnuH a1 BU3HAYEHHS TIPOBOIIIIN B MEKaX JOKATbHUX MiMsSHOK (10 1 M?), 3
AKUX BigOupanu mo 5—7 ocoOMH y mepioa UBITIHHA. B pasi BiicyTHOCTI 3puIMX IJIOZIIB
MIPOBOMIIN MOBTOPH1 300pH 3pa3KiB Ha BIAMOBIIHUX IUISTHKAX yepe3 1—2 THKHI MICIs MepIIoro
300py. [Ip1 HEMOKIMBOCTI MOBTOPHUX 300PiB y NEBHIN MOMYJIIALIiT 310paHi pocaIuHM 0€3 3pUTHX
IUIOAIB Michasi MOP(OJIOriYHOrO BHMBUEHHS 3aKjajlaid y KOHTEHHEpPH Ha JOPOIIyBaHHS B
HamnionansHomy 6otaniunomy cany imeHi M.M. I'puika HAH Ykpainu (mani — HBC).

BuzHaueHnHs pociauH MPOBOAMIM HAa OCHOBI MOPIBHSILHO-MOP(OIOTIYHOTO aHaIi3y, 3
BUKOPHUCTaHHAM MOHOTpa(iqHOTO ONpalfoBaHHs poay s «Diopu €Bponeicbkoi 4acTUHU
CPCP» (Tzvelev 1989), i3 3amyuennsm momatkoBux mkepen (Kotov 1965, Rebassoo 1978,
Tacik 1980, Tzvelev 2000, Vasut 2003, Stépanek & Kirschner 2022a, Dudas et al. 2025).
Bunaaku, konu Mop¢hoIoriyHi 03HaKA OKPEMUX OCOOMH BUTIAIANIH 13 3aTJIBHOTO PATY, aje HE
OyJi0 TOCTaTHIX MiACTaB JUISl MiATBEPXKEHHs MEBHOTO MIKpOBHIY, HE BpaxoByBaimu. Oxpemi
JeTal BUBYAIM 3a JOTIOMOTOIO CBITIOBOTO Mikpockorna MBC-9 mpu 36iabmeHHi y 8,4—
28 pasziB. Bci 3pa3ku BusHauuB O. Hlunaep.

68



e-ISSN 2308-9628 Chornomorski Botanical Journal 22 (1) Shynder & Nehrash 2026

Homenkiarypa TakcoHiB HaBeaeHa 3a 6a3oro manux Plants of the World Online (POWO
2026), 3 1OIaTKOBUMH YTOYHEHHSIMHU Ul OKpeMUX BHIIB i3 iHIUX Jukepen (Kirschner et al.
2007+, WFO 2026). Koncrniekr pomy Taraxacum diopu YKpaiHd CKIaJeHO Ha OCHOBI
KPUTUYHOTO ONPAIFOBAHHS JIITEPATypPHUX Ta 1HIIUX JOCTYIHUX JHKEPEI, MEePerisii 3pa3KiB y
repOapisx KW, KWHA i neskux iHIIUX Ta MaTepiajiiB BIACHUX IMOJILOBUX JOCIIKEHb. [Tomin
pony Ha cekii HaBeaeHo 3a pecypcom World Flora Online (WFO 2026) 3 BukopucTaHHSAM
nomatkoBux mxepen (Kirschner & Stépanek 1998b, 2004, Vasut 2003, Kirschner et al. 2007+).
3aBaHHs JOCHIKEHHSI HE MaJld Ha METi IOBHY KPUTHYHY PEBi3il0 TOCTYIHOTO repOapHOro
Marepiany poay Taraxacum. OxpeMi BUBYEHI 3pa3KH BCIX BHUSBJICHHX TAaKCOHIB MEPEIaHO Y
repoapii BCK, KW, KWHA, UM (akponimu HaBemeHo 3a Index Herbariorum:
http://sweetgum.nybg.org/science/ih/). ¥ mnepeniky IOCTiIKEHUX MOMYJISAMiii 000B’I3KOBO
3a3HayeHa Jara nepuioro 300py, a JaTH MOBTOPHUX 300piB HaBeaeHi BUOipkoBo. Kitou mis
BU3HAYCHHS BUJIIB POy 3p0o0iieHO Ha ocHOBI pobotu (Tzvelev 1989) 3 BukopucTaHHSIM THIINX
nyOmikariid. Bukopucrani ckopodenns: «aiin.» — auistaka HBC, «BJIHI™» — Harionansauii
KoMmIuieke «ExkcnioneHTp Ykpainm».

PE3YJABTATHU JOCJIJKEHB TA OB OBOPEHHSA

Orusa axeped npo ckiaaja poay Taraxacum 'y dguiopi IlpaBo6epe:knoro Jlicocremy

VY IlpaBoGepexxnomy JlicocTeny 3a JIiTepaTypHHMH BIIOMOCTSIMH HABOJWIIACS S5 BUJIIB
pomy: T. besarabicum, T. erythrospermum, T. klokovii, T. officinale # T. serotinum
(Rogovich 1869, Kleopov 1929, Kotov 1965, Bortniak 1978, Chopyk et al. 1998). 3 nux
T. officinale BkasyBaBcs sk ImHUpOKOpO3mOBCIOMKeHUi, T. erythrospermum i T. serotinum
BKa3yBaJIUCS JJISl CYXUX JIYK, CTEMIB 1 JIECOBUX BIJICJIOHEHbB, IEPEBAXHO Y MIBJCHHUX paiiloHaX,
a pigkicHi T. besarabicum i T. klokovii, HaBomuHCs TepeBaXKHO IS 3aCOICHHX JIYK.

Hloxo T. erythrospermum, To neit Buz onucanuii i3 Bonuni Ta [Moxins (Besser 1822). 3
teputopii [IpaBoOepexnoro Jlicocteny OyB Bimomuii 13 Hu3kH JokaiiteriB (Rogovich 1869,
Makowiecki 1939, Kotov 1965, Novosad & Krytska 2010, Shynder 2012, Shynder & Shevchyk
2022, marepianmu rep6apiiB KW, KWHA, KWU), 30kpema, Oy HaBeneHuit i s M. Kui
(Shmalhauzen 1886, Kotov 1965). Briwm, iioro repbaphi 30opu 3 teputopii Kuepa Oymnu
BiZiIcyTHi. TomMy 11e# BU OCTaHHIM 4acOM BBa)KaBCs JIOCTOBIPHO HE BIJIOMHMM JJIsl TPUPOTHOT
dropu micta (Grechyshkina 2010).

VY cycianix perionax e aBa Buad, T. obliquum i T. pineticola, 6ymu HaBenmeni s
JliBoGepesxnoro Jlicocrermy (Kotov 1965, Chopyk et al. 1998). 3 uux mepmuii Bug OyB
BKa3aHM K TaKUii, 0 IMOBIPHO TparuIsieThes 10 Beiit Ykpaini. [Ipore M.M. [{Benes (Tzvelev
1989) naBiB Horo BUKIIOYHO A5l banTiiicbkoro perioHy, a BKa3iBKH 3 1HIINUX perioHiB CxigHoi
€Bpomu (i 3 Ykpainu) Bignic go T. dissimile s. lat. i T. falcatum s. lat. A.B. €na (Yena 2012)
BukiourB T. obliquum 3i ckiany ¢uiopun Kpumy sik TakcoH, SIKHii BTPaTHB BH3HAYCHICTH Y
duopi Ykpaiunu. ll{omo T. pineticola, To itoro BumoBa caMOCTiiHICTh TOTPEOYE MiATBEPIKCHHS,
Ak Gyrno 3a3HadeHo y poboti Stépanek & Kirschner (2022a). ¥V miBHiugiit cMys3i cremy 6yi10
BiZIOMO IT’s1Th BUJIIB poxay: T. besarabicum, T. erythrospermum, T. hypanicum, T. officinale, T.
serotinum (Tzvelev 1986, Krytska & Novosad 2005-2007, Novosad et al. 2013). [dns ¢opu
Mon10BH 710 HAalIOTo Yacy HaBeIeHO 9 BUJIIB 1 MIKPOBUIIB POAY, IPUUOMY 13 3a3HAUEHHSIM, 1110
11e He ocTaTovHa KijabKicTh (Geideman 1986, Panzaru 2000, lonita 2022, Dudas et al. 2025).

3a nmomnepeHIMH pe3yabTaTaMi (PIOPUCTUYHHX JOCIIIKEHb MU MiATBEPAWIN HASBHICTh
y piopi [IpaBobGeperxknoro JlicocTemy mm’siTH BKa3aHUX paHillie BUIIB POy Taraxacum, a Takox
JIOTIOBHUJIM iCHYIOUl BigoMocTi. Tak, Ha OCHOBI MigXOAY CXiJHOEBPONEHCHKUX aBTOPIB
(Rebassoo 1978, Tzvelev 1989), Mu y crmiBaBTOPCTBI Briepiie HaBeaw It JKATOMUPCHKOT
obmacti T. proximum Ta T. serotinum (Orlov et al. 2022, 2023); mis m. KuiB y cknani
cnontannoi ¢piopu HBC — Husky mikposuis T. officinale i T. proximum (Gritsenko & Shynder
2022, Shynder & Negrash 2022, Shynder et al. 2022a), a ayis Kuiscbkoi obsacti — T. proximum
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(Shynder et al. 2021), i pociunm, sxi Mmopdosoriudo BignosigaroTs T. hypanicum (Shynder et
al. 2022b). Takox, HaBenu T. proximum i3 Xapkicbkoi oouacti (Shynder & Negrash 2021).

PizHomaniTHicTh poay Taraxacum na teputopii [IpaBodepexnoro Jlicocrenmy

Ha ocHOBI HeperynsipHUX JOCTI/PKeHb B iHIIMX paiionax IIpaBoGepesxHoro Jlicocremy mu
TOTIEPEIHFO KOHCTATYBAJIM TMOPIBHSIHO HEBEJIMKE TAKCOHOMIYHE PI3HOMAHITTS Poay Taraxacum,
30KpeMa, IITBEpAWIN HasBHICTH Yy cKkiami (iopw 3ramaHux Buine BumiB: T. besarabicum,
T. erythrospermum, T. klokovii it T. serotinum (APPENDIX 1). Kpim TOro, B KiIbKOX JIOKQJIiTETaX y
Kiposorpancekiii, KuiBcpkiii Ta Yepkacbkiii 00JacTsX BiI3HAYMIM POCIHMHH, SKi MOp(]oIoriaHo
BIIIIOBIIAI0OTh XapaKTepUCTHKaM orrcanoro i3 Hikraboro I[ooysoks T. hypanicum (Tzvelev 1986,
1989). Lleii Bux crmouyaTKy BBaXKaBCsl BY3BKUM (THIIIYJIbCHKO-ITBICHHOOY3bKO-1HTYIbCHKIM)
ennemikom (Novosad et al. 2013), anie 6yB BusiBIieHHi 1 Ha TepuTopii Mosnosu (Panzaru 2000, lonita
2022). Astop Buay M.M. Ligenes (Tzvelev 1989) npumyctus, 1o T. hypanicum moske HOXOIUTH Bijt
riopummzanii T. Serotinum i3 skuMoch BumoM i3 cekiii Erythrosperma. ¥V 3’si3ky 3 muM He
BUKJIFOYCHE HOTO TPAIUITHHS B 30HI KOHTAKTy MK IMOTCHIIMHMME OaThKIBCBKMMHU BHIIAMHU 32
Mexkamu [liBHiuHO-3axinHoro IIpruopHoMop’s, 1O 1 MATBEPKYIOTh HOBI 3HaXiAKWA. BTiM, mi
POCIMHHU MTOTPEOYIOTh MOJATBIIIOTO BUBYCHHSI.

VY m. Yepkacu Ha minfaHomy Oepesi Juinpa mu BusBiu T. persicum. Lleit MikpoBua cexiii
Erythrosperma e onsum i3 HalOLTBII MOIMPEHUX 1 Mae apeal, 1o oxorunoe Lentpansry €Bporty,
niBaeHp CxigHoi €Bpory, 3axiauuii Cubdip, Lentpanbhy Ta 3axigny Asito (Tzvelev 1989, Dudas et
al. 2025). OcranHiM YacoM HOro BiHOCSTH J0 TPYIH MIKpOBUIB, criopimHenux i3 T. danubium
(Stepanek & Kirschner 2022a). Taxox y KipoBorpaachkiii o6IacTi My TIATBEPIMIA TOUHPEHHS
T. tenuilobum, a B repbapii KWHA BusBumm 30ip 1mporo Buay i3 miBmHsi KuiBcbkoi oOmacti
(FIGURE 1, Appendix 1). Takum urHOM, y utopi TIpaBoOepexHoro JlicocTery 3a HasBHUMH Ha
ChOTO/IHI JIaHUMHU TIpejcTaBlieHi 14 BumiB pomay Taraxacum, Imo Haiexarb 0 CeMH CEKIIiH.
OueBusiHO, 1€ JaJIeKo HE MOBHUI Mepeiik BHIIB pofy. ToMmy mopambli JOCHIIPKEHHS Horo
perioHaIbHOI TAKCOHOMIYHOI PI3HOMAHITHOCTI CJTiJT TPOJJOBXKYBATH.

PiznomanitTs BuaiB poay Taraxacum y miBaeHHo-3axianiii yactuni m. KuiB

3a pesyabTaTaMd JOCHIIKEHHS IEPEeBAXHO B CHUHAHTpomHMX Oiotomax M. Kui Oyro
BUSIBJICHO CIM BHJIIB S. Str. (MIKpOBH/IB) 31 CKIIaly TPHOX CEKIIiK poay Taraxacum, JIOKaTiTeTH SKUX
HaBenieHo B Jlomatky 2 (APPENDIX 2), a X IpOCTOpOBE po3TallyBaHHs Ipe/cTaBIeHo Ha FIGURE 2.

Otxe, MU BCTAHOBHJIM, 1110 Ha TEPUTOPIT MiBAEHHO-3axiJHOI YacTUHU M. KuiB mpescraBieHi
NpUHAAMHI CiM MIKpPOBHIIIB poay Taraxacum 3i ckimamy Tpeox cekiiii: Borea (FIGURE 3, 4, 5),
Erythrosperma (FIGURE 6, 7, 8), i Taraxacum, 1o miaTBep/pKye Te3y Mpo 3HAYHY TaKCOHOMIUHY
PI3HOMAHITHICTH POy Ha piBHI MiKpoBUiB. Y TpamumiiiHomy po3yminti (Kotov 1965, Prokudin et
al. 1987) 3adikcoBaHi MIKpOBUIU BiJJHOCSTHCS JIO JBOX BWjiB-arperaris: T. erythrospermum i T.
officinale sensu latissimo. BusiBeHe pisHOMAaHITTS, 3BICHO, HE CITiJl BBKATH PEIPE3CHTATUBHUM
1o0/10 Beiei ypoanodopu KueBa, OCKUTbKM JOCTIPKEHHS! OXOMUIO HEBEJIMKY TEPUTOPII0 MicTa 1
MepeBaYKHO IITYYHI Ta CHHAHTPOMi30BaHi 6ioTonu. 3 iHIIOro OOKY, Ha TEPUTOPIi JOCIIKEHHS MU
HE BUSIBUIIM HaJMIpPHOI PI3HOMAaHITHOCTI MIKPOBHJIB PO, SIKOI MOIepeHb0 ovikyBai. Okpemi
POCIIMHHM B JISIKUX BUOIpKaxX 32 HAOOPOM O3HAK BIIXUJISIIACS B/l PEIITH, ajie ISl BAOKPEMIICHHS iX
y I MIKpOBU He OyI0 TocTaTHixX miacTas. [IpumyckaemMo, 1110 moIasbil JOCTIHKEHHS B 1HIIAX
paiioHax MicTa i HOro OKOJIHMIIIX I03BOJISITh BUSABUTH OLIBIITY KUTHKICTh TAKCOHIB POTY.

IlikaBuM BUSIBUBCS MPOCTOPOBHIA pO3MOJILT BUIB 1 MikpoBuIiB. Bumu cekuii Erythrosperma
y MeXax Haroi BUOipku Oynu 3adikcoBani B paiioHi KuiBcbkux marop6iB Ha 3BipHHIIL, 30KpeMa, Ha
tepuropii HBC Tta 6uta mimaboks Jlucoi ropu. Bumm cekuiit Borea i Taraxacum BusiBrimics
PIBHOMIPHO TPEACTABICHIMH TI0 BCil TepUTOPIi ZOCTimKeHHs. IMOBIpHO, Iie € HACTiAKOM Pi3HOI
€KOJIOTTYHOT npnyqueHocn ux rpyn. Buau cekiiit Borea it Taraxacum e TumoBuM# Me30(hiTamu,
TOXX Ha TEPUTOPIi JOCTIDKEHHS, sIK 1 B OUIBIIOCTI paiioHiB Ykpainu, (GopMyloTh HIMPOKO
PO3IOBCIOIKEHNI KOMILIIEKC.
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PuCYHOK 1. 3pa3ok Taraxacum tenuilobum i3 okoeanns c. Ko3nn O6yxiBebkoro paiiony KuiBcbkoi o61acri
(Ha BcTaBli — okpeMe GoTO CiM’AHOK).

FIGURE 1. Specimen of Taraxacum tenuilobum from the vicinity of Kozyn village, Obukhiv district, Kyiv
Region (inset: a separate photograph of the achenes).
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PUCYHOK 2. KapTocxema qocaiqkeHHX JIoKagiTeTiB BUAIB poxy Taraxacum y m. Kuie: 1-3 — sect. Borea
(1-T.mucronatum, 2 —T. ostenfeldii, 3—T. penicilliforme), 4-5 —sect. Erythrosperma (4 —T. erythrospermum,
5—T. parnassicum), 67 — sect. Taraxacum (6 — T. pectinatiforme, 7 — T. stenoglossum).

FIGURE 2. Map of the studied localities of species of the genus Taraxacum in Kyiv City: 1-3 — sect. Borea
(1-T.mucronatum, 2 —T. ostenfeldii, 3—T. penicilliforme), 4-5 — sect. Erythrosperma (4 —T. erythrospermum,
5 —T. parnassicum), 6—7 — sect. Taraxacum (6 — T. pectinatiforme, 7 — T. stenoglossum).

Haromicts, cekuist Erythrosperma Bkmrouae mepeBakHO Kcepo-, ME30Kcepo- i
Kcepome3o(iTHI BuaM (mpuHaiiMHI y ¢uiopi YKpaiHH), sKi MpUypoOUYeHi O CyXHUX O10TOIIB,
KOTpl Ha JOCHIKEHIH TepUTOpii MPUPOIHO PENpe3eHTOBaH1 AUISHKAMHU KOpiHHOro Oepera
Jlainpa Ta #WOro millaHWMU TepacaMu. 3BICHO, 1€ HE BHUKJIIOYA€ MOKJIMBOCTI TPAILISHHS
MIPEJICTaBHUKIB CEKIIii Mo BCiil TepuTopii micta. Crif BiA3HAYMUTH, IO MiJ] Yac JOCTIIKEHb MU
3BepHY/IM yBary Ha ()eHOJIOTiuHI BiAMIHHOCTI MiX BHaamu cekmii Erythrosperma i nBoma
1HIUMHA. PocinaM meprmx MmoYruHa M MBICTH 1 TIOTIM OOHACIHIOBAIKCS B CEPEIHbOMY Ha 4—
7 ni0 paHilie BiJ 3pOCTalOuMX MOPYY MPEICTABHUKIB JIBOX 1HIIMX CEKI[ii, a MicIs MacOBOTO
PO3TOBCIOKEHHS HACIHHS YITPOJIOBXK TPABHS IS HUX YXKe He 0yJi0 XapakTepHe (OpMyBaHHS
HOBHUX CYIBITH (1€ CIIOCTEpIranocs, aje sik BUHATOK). B To ke yac, pOCIMHHN BUIIB CEKIIii
Borea it Taraxacum maroTh OiIbIII TOJOBXKEHHI MEPi0A LBITIHHS MICJIA MacoBOi (a3u 1 4yacTo
(GOopMyYIOTh HOBI CYLBITTS YIPOJOBXK JITHIX MiCAILIB.

B xomi gocmikeHHss BAHUKIIA TPYIHOI 3 ineHTh(iKamiero BuaiB cekiii Erythrosperma
y 3B’SI3KY 3 pI3HAM MOP(}OIOro-TaKCOHOMIYHUM TPAKTYBAHHSIM iX Y CX1THOEBPOIEHCHKUX Ta
[EHTPaIbHOEBPOIIEHChKHX JKepenax. H. Rebassoo B 06pobii poxy mns «Daopu Ectoniin
(Rebassoo 1978) Bkazas aist T. proximum koutip ciM’sIHOK BiJl 4epBOHYBAaTO-KOPUYHEBOTO JI0
TEMHO-KaIlITAaHOBO-KOPHUYHEBOT0, & TAKOXX BiJI3HAYMB HASBHICTh YEPBOHOTO BIATIHKY CiM’STHOK
y Omm3bkux BuAiB — T. scanicum i T. tenuilobum. 3romom M.M. Lisenes (Tzvelev 1989, 2000)
MOEHAB 1[I TPH TAKCOHHU SIK MIKpOBHAM y CKiami T. proximum s. lat. i Bka3zas, 10 MiKpoBHI
T. proximum e oqauM 13 HaKOLIBII MOMMPEHUX BUIB cekiii Erythrosperma y Cxinniit €Bporri.
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PucyHOK 3. Ilonmyasimisi Taraxacum mucronatum wa y36iu4i Bya. Canepuo-Ciodinceka, mignizxoxs JIncoi
ropu, 50.40160° N, 30.54628° E.

FIGURE 3. Population of Taraxacum mucronatum on the roadside of Saperna-Slobidska Street, at the foot
of Lysa Hora, 50.40160° N, 30.54628° E.
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PHUCYHOK 4. Tlomyasiist Taraxacum ostenfeldii na razoni mo6samsy BIHT, 50.38076° N, 30.47691° E.
FIGURE 4. Population of Taraxacum ostenfeldii on a lawn near the Expocenter of Ukraine, 50.38076° N, 30.47691° E.
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PUCYHOK 5. Monyasinis Taraxacum penicilliforme na repuropii BAHI, 50.37699° N, 30.47442° E.

FIGURE 5. Population of Taraxacum penicilliforme on the territory of the Expocenter of Ukraine,
50.37699° N, 30.47442° E.

" Sy "’\

)
v

PYHOK 6. HOl‘lyﬂlIiﬂ Traxaceryth roperu B HBC iMeH M.M. Fpunca, JIUISTHKA <H0pn POKY»,
50.41581° N, 30.56028° E.
FIGURE 6. Population of Taraxacum erythrospermum in the M.M. Gryshko National Botanical Garden,

“Seasons” section, 50.41581° N, 30.56028° E.
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PUCYHOK 7. Homyasinisz Taraxacum erythrospermum B HBC imeni M.M. I'pumka, Hacamkennst Pinus
sylvestris, 50.41325° N, 30.56048° E.

FIGURE 7. Population of Taraxacum erythrospermum in the M.M. Gryshko National Botanical Garden, in a
Pinus sylvestris plantation, 50.41325° N, 30.56048° E.
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PucyHok 8. INomyasmiss Taraxacum parnassicum B HBC imeni M.M. I'pumka, cxuwi 3 mimjanum
cy6erparom, 50.41487° N, 30.56075° E.

FIGURE 8. Population of Taraxacum parnassicum in the M.M. Gryshko National Botanical Garden, on a
slope with sandy substrate, 50.41487° N, 30.56075° E.

75



e-ISSN 2308-9628 Chornomorski Botanical Journal 22 (1) Shynder & Nehrash 2026

Bci 11i Tpu MiKpOBHAM aBTOp HaBiB JJIs PIBHUHHOI YacTHHHU YKpainu, a T. scanicum i
T. tenuilobum — me # ans tepuropii Kpumy (Tzvelev 1989). Hatomicts, mocmigHuku i3
Henrpansuoi €sponu (Tacik 1980, Vasut 2003, Stépanek & Kirschner 2022a, Dudas et al.
2025) Bka3aHi BUAM pO3TIISAAIH SIK TAKCOHU, omupeHi y 3axigHii, Llentpanbiii ta [TiBHIUHINA
€spomi. R.J. Vasut (2003) BHCIOBMB NPHUIYINEHHS, IO MMIBACHHO-CXiAHA MEKa apeany
T. proximum npoxoauts uepe3 Mopagito (Yexist); M. Dudas 3i cniBaBropamu (Dudas et al.
2025) Bkazanu, mo T. scanicum mommupenuii y 3axiguii ta ITiBHiuno-3axiguii €Bpormi, a y
LentpanpHiii €Bpomi 1 OLIBII CXIAHUX pETiOHAX 3aMIMICHU BIKAPHUMHU MIKPOBHIAMHU.
BkasziBku 11010 mommpenns T. scanicum ua repuropii Monmosu (Tzvelev 1989) 6ynu BusHani
Henaxiiinumu (Dudas et al. 2025). llogo Mopdooriyaux o3HaK, To aBTopH i3 LleHTpanbHoi
€sporu (Tacik 1980, Vasut 2003) Bkazamu mast T. proXimum S. Str. KOpu4HEBHIH KOJip
cimM’siHOK, B ToM vac sik M. Wolanin 3i cniBaBropamu (2023) — uepBono-0ypuii. A M. Hassler
31 cniBaBTOpamu (2026) BKazaJid KOJIIp CTUIVIMX CIM'SHOK TEMHO-KOPHYHEBHUM, Maiike 0e3
YEepBOHOTO BIiATIHKY. TakoX, IEHTPaIbHOEBPOIECHUCHKI aBTOPH HE HA/IAIOTh CTYIIEHIO PO3BUTKY
pOronoaiOHMX HApOCTIB Ha 30BHIMIHIX JIMCTOYKAaX OOTOPTKHM KOINMKA POCIHH Taraxacum
TaKOTo JIIarHOCTUYHOTO 3HAYCHHS, sK 11e poouB M.M. IIpenes (1989, 2000), xoua cTabiIbHICT
i€l Ta JesSKUX IHIIMX O3HaK Oyla miATBep/KeHa y AesKuX anoraMHuX MmikpoBuuiB (Dudas et
al. 2013). V 3B’A3ky 3 UMM 4YCpPBOHOIUIIHI BUAM POAY HA TEPUTOPIi JOCIIIKSHHS
MopdoJI0TiuHO BiAmOBigamy KoHmemii T. proximum sensu Tzvelev non (Dahlst.) Dahlst., sxuii
mu i HaBoawin panime (Shynder & Negrash 2021, Shynder et al. 2021, 2022a, Orlov et al.
2022). Opnnak, 3aiy4eHHs MyONiKaliid IEHTPAJIbHOEBPOMEHCHKUX aBTOPIB 13 CHUCTEMATHKHU
Bupis cexuii Erythrosperma (Tacik 1980, Vasut 2003, Stépanek & Kirschner 2022, Dudés et
al. 2025) nmamo 3Mory BCTaHOBUTH, IIO HAa TEPUTOpPii JOCHIPKEHHS IOIIMpEHi came T.
erythrospermum s. str. i T. parnassicum. HaromicTh HasiBHICTH T. proximum y ¢uopi Ykpainu
notpelye minTBep/pkeHHs. HaBiTh y cycianii Ilonbmi 1eil Bua MomuMpeHuil nepeBaxHo y
3aximHux ii perionax (Wolanin et al. 2023).

KoncnexkT pony Taraxacum ¢uiopu Ykpainu

Ha ocHOBI HassBHUX JKepert, 30KpeMa aHali3y CydacHHUX MyOuTiKalii, CKiIaleHO KOHCIEKT
BUJIIB poay Taraxacum ¢iopu Ykpainu. bisis Ha3Bu KOKHOTO BUY HaBeJIeH1 OCHOBHI JKeperia
iHpopmauii, 1, 32 MOTpeOu, MoJaHi MPUMITKA. YMOBHI MO3HA4YEeHHA: “*” — BHUJ KyJIbTypHOI
(bopH; «/» — TaKCOHU BIACYTHI y ¢uiopi YKpaiHu abo BTpaTHIIM TAKCOHOMIUHE 3HAYEHHS; «7»
— CYMHIBHI BUJIH, 1K1 TOTPeOYyIOTh MiATBEPIKEHHSL.

Sect. Alpina G.E.Haglund
Taraxacum carinthiacum Soest (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Stépanek et al. 2023).
Taraxacum pawlowskii Soest (Stépanek et al. 2023).
Taraxacum venustum Dahlst. (Stépanek et al. 2023).

Sect. Austropaludosa Stépanek & Kirschner
Taraxacum pseudomurbeckianum Tzvelev (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).

Sect. Borea Sahlin ex A.J.Richards
Taraxacum distantilobum H.Lindb. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Sytschak & Kagalo 2010,
Yena 2012).
Taraxacum explicatum G.E.Haglund (=Taraxacum angustissimum H.Lindb. ex Marklund) (Tzvelev 1989,
Mosyakin & Fedoronchuk 1999, Yena 2012).
Taraxacum laceratum (Brenner) Brenner (=Taraxacum parvuliceps H.Lindb.) (Tzvelev 1989, Mosyakin &
Fedoronchuk 1999, Greuter & Raab-Straube 2008, Yena 2012).
Taraxacum mucronatum H.Lindb. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Sytschak & Kagalo 2010,
Yena 2012).
Taraxacum ostenfeldii Raunk. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).
Taraxacum penicilliforme H.Lindb. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999).

Sect. Borysthenica Kirschner & Stépanek
Taraxacum bachczisaraicum Tzvelev (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).
Taraxacum hypanicum Tzvelev (Tzvelev 1989, Mosyakin & Fedoronchuk 1999).

Sect. Ceratoidea Kirschner & Stépanek
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Taraxacum glaucanthum (Ledeb.) DC. (Yena 2012).
*Taraxacum kok-saghyz Rodin (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).

Sect. Crocea M.P.Christ.
[Taraxacum campylodes G.E.Haglund (GBIF 2026). Benuka kinbKicTh BKa3iBOK IIbOTO MIKpOBHIY HaBeI€HA B
6azax mannmx GBIF Ha OCHOBI TONBOBUX OMUCIB 13 HU3KH PETiOHIB YKpaiHw, ame 0e3 BiZOMUX MiITBEPIKEHb Y
(baxoBux mybGiikamisx a6o repbapuaumu 3paskamu. T. campylodes — miBHIYHOEBPOTIEHCHKHIA BUJI, TIOIIHPEHIH ¥
Cxannunasii (Lundevall & @llgaard 1999, Kirschner et al. 2007+), mist Cxigroi €Bporm He BkaszyBases (Tzvelev
1989, Kukk 1999), Tak camo sik i mrst dropu [omsmi (Tacik 1980).
Taraxacum crocelliforme Doll ex Stépanek & Kirschner (Stépanek et al. 2023). Haspa naBenena 3a WFO (2026).
Taraxacum fontanum Hand.-Mazz. (=Taraxacum fontanicola Soest) (Mosyakin & Fedoronchuk 1999).
Taraxacum peralatum Soest (Tzvelev 1989, Mosyakin & Fedoronchuk 1999).
Taraxacum pohlii Soest (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Stépanek et al. 2023).

Sect. Dioszegia (Heuff.) Heuff.
Taraxacum serotinum (Waldst. & Kit.) Poir. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).

Sect. Erythrocarpa Hand.-Mazz.
Taraxacum tauricum Kotov (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).

Sect. Erythrosperma (H.Lindb.) Dahlst.
Taraxacum bellicum Sonck (Nobis et al. 2020).
Taraxacum brachyglossum (Dahlst.) Raunk. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999).
Taraxacum decipiens Raunk. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).
Taraxacum dissimile Dahlst. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999).
Taraxacum egnatiae Sonck (Stépanek & Kirschner 2022a).
Taraxacum erythrospermum Andrz. ex Besser (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).
Taraxacum falcatum Brenner (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).
Taraxacum fulvum Raunk. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999).
Taraxacum jailae Stépanek & Kirschner (Stépanek & Kirschner 2022b).
Taraxacum marginatum Dahlst. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).
Taraxacum microlobum Markl. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).
Taraxacum neosivaschicum Tzvelev (Tzvelev 1989, Mosyakin & Fedoronchuk 1999).
Taraxacum parnassicum Dabhlst. (=Taraxacum silesiacum Dahlst., Taraxacum proximum sensu Tzvelev non
(Dahist.) Dahlst.) (Tzvelev 1989, Mosyakin & Fedoronchuk 1999).
Taraxacum persicum Soest (=Taraxacum beckeri Soest) (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).
?Taraxacum pineticola Klokov (Mosyakin & Fedoronchuk 1999). Tleii takcon Bimomuit stutie i3 locus classicus (Kotov
1965) i 6yB 6e3 focraTHixX mifcTaB ototoxHenui i3 T. proximum (Tzvelev 1989), sikuit BITHOCHTBCS [0 1HIIOI TPYITH
criopinaerocri (Tacik 1980). Ha crorosni BiH Mae HeBHM3HAYCHHMiT CTaTyC (BKa3aHa MOTEHIlHHA CIOpimHEHIiCTh i3 T.
danubium aGo T. scanicum) Ta notpeGye noaTkoBoro BuBueHHs (Stépanek & Kirschner 2022a).
Taraxacum plumbeum Dahlst. (Nobis et al. 2020).
?Taraxacum proximum (Dahlst.) Dahlst. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999). Bunx 6yB HaBenenuit
Jutst piiopu YKpaiHu SIK O/IMH 13 HafOLIbIn nomupeHux i3 cexiii Erythrosperma, i3 BKIIOYeHHSIM JI0 HOTO CKiIaay
T. pineticola (Tzvelev 1989). Ilpore xapakrepucTuky Buay B Hu3li inmmx pkepen (Tacik 1980, Vasut 2003,
Wolanin et al. 2023) BusHauaroTh HOro apeai sik 3aXiAHOEBpOIEHCHKMA. Bua BiporiaHo Moke OyTH BUSBJICHHH y
3aXiJJHUX perioHax YKpaiHu, OCKIJIbKH HaBeAeHHH 13 Teputopii [Tonbii mooiu3y nep»aBHOTO KOPJIOHY YKpaiHu.
Brim, #ioro moTeHIiiHI ocenuia Maike He XapakTepHi muist Hamol kpainu (Wolanin et al. 2023). Harui BkasiBku
T. proximum i3 piBauuHOl yactuau Ykpaiuu (Shynder & Negrash 2021, Shynder et al. 2021, 2022a, 2022b)
Hacmpasi crocyrotees T. erythrospermum i T. parnassicum.
Taraxacum scanicum Dahlst. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012, Wolanin et al. 2023).
Haspa nasenena 3a WFO (2026). 1leit 3axiTHOEBPONIEHCHKHIT MIKPOBHI ¥ ISSIKUX MyOTiKAIiSIX OTOTOXKHIOIOTH 13
T. erythrospermum (Brouillet 2006, POWO 2026), 110, iMOBipHO € HacmiakoM mpobiieM imeHTHbiKaMii, a He
TOTOXHOCTI 3 T. erythrospermum s. str.
Taraxacum tenellisquameum Markl. (Tzvelev 1989).
Taraxacum tenuilobum (Dahlst.) Dahlst. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).
Taraxacum thracicum Soest (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).
Taraxacum tortilobum Florstr. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).
Taraxacum ungulatum (Brenner) Brenner (=Taraxacum pseudofulvum Puol.) (Tzvelev 1989, Mosyakin &
Fedoronchuk 1999, Greuter & Raab-Straube 2008, Yena 2012).
Taraxacum ziwaschum R.Doll (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).

Sect. Hamata H.@llg.
Taraxacum marklundii Palmgr. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999).

Sect. Macrodonta M.P.Christ.
Taraxacum tenebricans (Dahlst.) H.Lindb. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Sytschak & Kagalo
2010, Yena 2012).
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Sect. Naevosa M.P.Christ.
Taraxacum gelertii Raunk. (Nobis et al. 2020).

Sect. Obliqua (Dahlst.) Dahlst.
?Taraxacum obliguum Dahlst. Bux neBHuit uac HaBoauBCs st Gutopu YKpainu sk 3Budaitnmii (Kotov 1965,
Prokudin et al. 1987), ase mizHinre 6yi0 yTouHeHO, 10 B YKpaiHi BiH He npezcTasieHnii (Tzvelev 1989).

Sect. Palustria (H.Lindb.) Dahlst.
Taraxacum ancoriferum Hudziok (Kirschner & St&panek 1998a).
Taraxacum cognatum Kirschner & Stépanek (Kirschner & Stépanek 1998a).
Taraxacum dentatum Kirschner & St&panek (Nobis et al. 2020).
Taraxacum fluviatile Kirschner & Stépanek (Kirschner & Stépanek 1998a).
Taraxacum Klokovii Litvin. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999). Hassa naBenena 3a WFO (2026).
?Taraxacum palustre (Lyons) Symons. HaBeaenwuii sk By, 1o moTpebye OXOpOHH B 3akapHarchKii o6macTi
(Hamor et al. 1999, Zakarpattia 2026), a takox Bkazanuii 1mst Cxigaux Kapmar B ninomy (Tasenkevych 2006).
Bka3sysagcs 3 Tepuropii 3akaprarcekoi oomacti i3 HITIT «Ykancekuit» (Tasenkevych & Stoiko 2007). Boxsouac,
B IHIIKUX JDKepenax it ¢puiopu Yipainu i CximHoi €Bporm B3araii He HaBoguBcs. Y repbapii LWS e aBa 3pasku
mijx Haszsoro T. palustre (Novikov 2023), ane MophosoriyHO BOHHU HE BiINOBIAAIOTH O3HAKAM IIHOTO BHAY S. SIr.
(Tacik 1980) i motpedytoTh Oinbin AeTanbHOro BuBYeHHs. Ha3Ba «T. palustrey» iHomi BUKOPUCTOBYETHCS SIK 30ipHa
JUTSl MiKpOBU/IIB CEKIIii, [0 Tex BHOCHUTH myTanuny (Tacik 1980).
Taraxacum paucilobum Hudziok (Nobis et al. 2020).
Taraxacum polonicum Matecka & Soest (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Sytschak & Kagalo 2010).
Taraxacum portentosum Kirschner & Stépanek (Nobis et al. 2020).
Taraxacum scaturiginosum G.E.Haglund (Greuter & Raab-Straube 2008, Yena 2012).
Taraxacum telmatophilum Kirschner & Stépanek (Nobis et al. 2020).
Taraxacum vindobonense Soest (Kirschner & Stépanek 1998a).

Sect. Piesis (DC.) A.J.Richards ex Kirschner & Stépanek
Taraxacum besarabicum (Hornem.) Hand.-Mazz. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).
Taraxacum x mesohalobium Kirschner & Stépanek [=T. besarabicum x T. salsum] (Kirschner & Stépanek 1998b).
Taraxacum perenne Kirschner & Stépanek (Kirschner & Stépanek 1998b, Yena 2012).
Taraxacum salsum Kirschner & Stépanek (Kirschner & Stépanek 1998b, Yena 2012).

Sect. Rhodocarpa Soest
?Taraxacum nigricans (Kit.) Rchb. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999). 3a naruvu Stépanek et al.
(2023) Bux Mae 3HAYHO BYKUHi apealt, HiX Iie BBakanocs paxinie. B Vkpaini BiH, iMOBipHO, HE PEICTABICHHI,
a 3aMilIeHUH IHIIUMU BUIAMU.
Taraxacum obesum Stépanek & Kirschner (Stépanek et al. 2023). Haspa nasenexa 3a WFO (2026).
Taraxacum panalpinum Soest (Tzvelev 1989, Mosyakin & Fedoronchuk 1999).
Taraxacum ursinum Stépanek & Kirschner (Stépanek et al. 2023). Ha3pa naBenena 3a WFO (2026).
Taraxacum vidlense R.Doll (Stépanek et al. 2023)

Sect. Scariosa Hand.-Mazz.
Taraxacum hellenicum Dabhlst. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012).
Taraxacum hyberniforme Soest (Greuter & Raab-Straube 2008, Yena 2012).
Taraxacum hybernum Steven (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Yena 2012)
Taraxacum pobedimoviae Schischk. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999). H.H. Ilsenes (Tzvelev
1989) 3a3HauuB, 110 CaMOCTIHHICTh LILOTO BHIY NMoTpedye miaTBeppkeHHs; A.B. €na (Yena, 2012) Bianic #oro
Ha3By J10 cuHOHIMIB T. hybernum.

Sect. Taraxacum F.H.Wigg.
Taraxacum acervatulum Rail. (Nobis et al. 2020).
Taraxacum aequilobum Dahlst. (Nobis et al. 2020).
Taraxacum alatum H.Lindb. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Sytschak & Kagalo 2010).
Taraxacum amplum Markl. (Nobis et al. 2020).
Taraxacum ancistrolobum Dahlst. (Nobis et al. 2020).
Taraxacum angustisquameum Dahlst. ex H.Lindb. (Sytschak & Kagalo 2010).
Taraxacum arrhenii Palmgr. (Nobis et al. 2025).
Taraxacum baeckiiforme Sahlin (Nobis et al. 2025).
Taraxacum collarispinulosum Uhlemann (Nobis et al. 2020).
Taraxacum copidophyllum Dahlst. (Nobis et al. 2020).
Taraxacum corynodes G.E.Haglund (Nobis et al. 2020).
Taraxacum crassum H.@llg. & Travn. (Nobis et al. 2025).
Taraxacum crebridens H.Lindb. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Sytschak & Kagalo 2010).
Taraxacum crispifolium H.Lindb. (Sytschak & Kagalo 2010).
Taraxacum diastematicum Markl. (Nobis et al. 2025).
Taraxacum euoplocarpum Markl. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Sytschak & Kagalo 2010).
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Taraxacum fasciatum Dahlst. (GBIF 2026: https://www.gbif.org/occurrence/3037040580)

Taraxacum gibberum Markl. (Nobis et al. 2025).

Taraxacum gibbiferum Brenner (=Taraxacum reflexilobum H.Lindb.) (Tzvelev 1989, Mosyakin & Fedoronchuk
1999, Sytschak & Kagalo 2010, Yena 2012).

Taraxacum glossodon Sonck & H.@l1g. (Nobis et al. 2025).

Taraxacum glowackii H.@llg. (Nobis et al. 2025).

Taraxacum guttigestans H.@llg. ex Kirschner & St&panek (Nobis et al. 2025).

Taraxacum haematicum G.E.Haglund ex H.Qllg. & Wittzell (Tzvelev 1989, Mosyakin & Fedoronchuk 1999).
Taraxacum hemicyclum G.E.Haglund (Nobis et al. 2025).

Taraxacum homoschistum H.Qllg. (Nobis et al. 2025).

Taraxacum infuscatum H.@llg. (Nobis et al. 2020).

Taraxacum ingens Palmgr. (Nobis et al. 2020).

Taraxacum kjellmanii Dahlst. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999).

Taraxacum latisectum H.Lindb. (Sytschak & Kagalo 2010).

Taraxacum lawalreei Soest (Mosyakin & Fedoronchuk 1999).

Taraxacum lucidum Dahlst. (Nobis et al. 2020).

Taraxacum maculatum Jord. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999).

Taraxacum microcranum Markl. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999).

Taraxacum mimulum Dahlst. ex H.Lindb. (Sytschak & Kagalo 2010).

[Taraxacum officinale F.H.Wigg. (Mosyakin & Fedoronchuk 1999). Huwi 1ieit Bua y By3pkoMy po3yMiHHi (S. Str.)
BTpaTHB OJHO3HAYHE TaKcOHOMiuHe TpakTyanHns (Kirschner & Stépanek 2011, Yena 2012) i B Gyap-saxomy pasi
He BXOJuB J10 cKiiany diopu Ykpaiuu (Tzvelev 1989). Mikposuu x, siki panime Bkirouanu xo T. officinale sensu
latissimo (Tzvelev 1989) uuni po3aineni y cexuisx Borea it Taraxacum. Jlist HeaxoBuX poOiT 3aIpOMOHOBAHO
OpOJIOBXKYBAaTH BUKOpUcTOBYBaTH HasBy T. oOfficinale y tpamumifinomy cenci momo pocnus, ski y moGyTi
HA3MBAKOTHCA Kynb6aboro 3Buuaiinoro (Kirschner & Stépanek 2011).

Taraxacum omissum G.E.Haglund (Sytschak & Kagalo 2010).

Taraxacum pannonicum Sonck & Soest (Tzvelev 1989, Mosyakin & Fedoronchuk 1999).

Taraxacum pectinatiforme H.Lindb. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999).

Taraxacum planum Raunk. (Tzvelev 1989, Mosyakin & Fedoronchuk 1999, Sytschak & Kagalo 2010, Yena 2012)
Taraxacum sertatum Kirschner, H.@llg. & Stépanek (GBIF 2026: https://www.gbif.org/occurrence/3037055507).
Taraxacum sinuatum Dahlst. (Nobis et al. 2020).

Taraxacum stenoglossum Brenner (=Taraxacum dahlstedtii H.Lindb.) (Tzvelev 1989, Mosyakin & Fedoronchuk
1999, Sytschak & Kagalo 2010, Yena 2012).

Taraxacum subhuelphersianum M.P.Christ. (Nobis et al. 2020).

Taraxacum sublaciniosum Dahlst. & H.Lindb. (Mosyakin & Fedoronchuk 1999).

Taraxacum undulatiforme Dahlst. (Nobis et al. 2020).

Taraxacum undulatum H.Lindb. & Marklund (Nobis et al. 2020).

OTmxe, Ha 1aHUH Yac y CKiIaal npupoAHoi ¢aopu Ykpainu Bigomo npo 111 abopureHHux
BuaiB 1 1 HoTOBMA pomy Taraxacum, mio Hamexats q0 17 cekmiii (cekiist Obliqua ne
nperncrasiena y ¢puopi Ykpaian). [lle wotupu Buau notpeOyroth miareepmxenns (T. nigricans,
T. palustre i T. proximum) a6o monatkoBux gociimkens (T. pineticola). /Isa Buau, T. obliquum i
T. officinale, cmig BukiItOuMTH 3 Tepeniky BUMIB (Guopu YKpaiHH 3 XOPOJOTIYHUX 1
TaKCOHOMIYHUX MipKyBaHb. Ll{e ogun Bun, T. campylodes, — HaBeieHnit, 09EBHIHO, TOMUIIKOBO.
3a Bech yac i3 Tepuropii Ykpainu Oynau omucani 15 BuniB poay (Tzvelev 1986, Kirschner &
Stépanek 1998b, Stépanek & Kirschner 2022b, Shiyan et al. 2012, Stépanek et al. 2023).

Kinpka BUAIB poay MaroTh (HITOCO30JI0TIYHE 3HAUYEHHS SK PETiOHATBbHO-PIIKICHI BHUJIU.
3okpema, T. fontanicola (=T. fontanum), T. nigricans i T. palustre Baeceni no Ilepeniky BuiB
CYIMHHUX POCJHH, 110 MiJJISATal0Th 0COOIMBIM 0XOpOHI Ha TepuTopii 3akapnaTchbKoi 00sacTi
(Zakarpattia 2015); na Tepuropii JIbBiBChKOT 0051acTi 0X0OpoHsieThes T. polonicum (Lviv 2015);
a y m. CeBacromois mimisrae oxoponi T. hybernum (Sevastopol 2003). Cyastuu 3 cydacHuX
BIZIOMOCTEH PO TAKCOHOMIYHMHU CKJIaf pody Taraxacum y duopi YKpainu, BUIH, PEKOMEHI0-
BaHi JI0 OXOPOHH Ha PET10HATLHOMY PiBHI Y 3aKapmarchKiid 00J1acTi, TOTPEOYIOTh KPUTHIHOTO
neperisiay.

Bumu pomy Taraxacum maroTh MeIWYHE 1 KOPMOBE 3HA4YCHHS, a KijbKa BHIIB Y
paasSHCHKUMN 4Yac KyJIbTHBYBAJIHMCS SK KaydyKoHOcH, Hacammepen 1. Kkok-saghyz
[ICHTPaIbHOA31iCHKOT0 TOXOKEHHs 1 T. hybernum i3 cyGeBKCHHCHKUM apeaioM, IPUPOIHHI
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y Kpumy Ta na miBani Onecbkoi obmacti (Kotov 1965). Huni akTHBHOTO KyJIBbTHBYBaHHS BU/IIB
POy He BiJ3HAa4YeHO. SIK IeKOpaTUBHO-KBITKOBA pOCIMHA B KpaiHax 3aximHoi €Bpomnu 3pigka
3ycrpivaeThes cxignoasiiicekuit T. albidum Dahlst. i3 6inyBaTtimu kBitamu (Bird 2011), Tox,
HE BUKITIOYEHA MOTO THTPOAYKILiS 1 10 YKpaiHu.

BpaxoByroun 10CBi MPOBEACHOTO AOCIDKEHHS, 3BePTAEMO yBary Ha myoJikaiiii, KoTpi
MOXYTh CIYT'yBaTH Ba)KJIMBHMH IOCIOHMKAMHU TPH BHBYEHHI PI3HOMAHITHOCTI BHIIB pPOIY
Taraxacum y ¢mopi Ykpaiau. Takumu mprepenamu €, Hacamrepes, MOHOTpadidH1 orparoBaHHs
poxy mist ¢op Iomwii (Tacik 1980) i Cxinnoi €eporu (Tzvelev 1989). B octanHiit poboTi citif
BPaxOBYBaTH, [0 aBTOPChKE OaYeHHs AIKUX BUIIB cekilii Erythrosperma ue Biamosigae Takomy
B CyYacHHMX IyOuikarisix. ToMy /st BU3HAUeHHS BUIB 13 1i€1 TPYyNu CIiJ B3STH A0 YBard KIko4i
Ta ormcu y my6mikamisx R.J. Vasut (2003), J. Stépanek i J. Kirschner (2022a), M. Wolanin ta
M. Dudas 3i ciiBaBTopamu (Wolanin et al. 2023, Dudas et al. 2025). I'ipebki Buau dutopu Kaprar
JeTanpHo onucaHi y podoti J. Stépanek 3i cniBasropamu (2023). 3BicHO, 1eit KOPOTKHl Hepetik
HE OXOIUTIOE BCIX TOCTYIMHHX JDKEPE, SIKi MOKYTh OyTH KOPUCHUMHU TI0 TE€Mi JTOCIIPKESHHS.

Takox TocTae MUTaHHS MPO JAOLUIBHHMI piBEHb TaKCOHOMIYHOI aeraiizauii poay
Taraxacum y perioHaTbHHX (IOPUCTHYHUX JOCIIHKCHHSIX. Be3yMOBHO, ONTHMAILHUM €
NParHeHHsT JO MaKCHUMAQJbHO T[IOBHOTO BHMBUYEHHS TAKCOHOMIYHOTO  PI3HOMAHITTS
nocmiKyBaHoi ¢giopu. OmHaK SIKIIO BiJf MOYATKy HE CTAaBHJIOCS 32 METY 3IIHCHUTH MOBHY
IHBEHTapH3aIlil0 CKJIaJHUX anoOMIKTUYHUX Tpymn abo OCTiIKEHHS MPOBOAMTHCS Ha piBHI
[IUPOKHUX BUAIB, TO JOIUIFHUM KOMIIPOMICOM € PUHANMHI pO3MEXYBaHHS BUIOBOTO CKIIATY
POy B MEXKax CKJIaJHUX KOMIUJICKCIB Ha PIBHI CEKI[iH; IIe HacaMIlepe]l CTOCYEThCs Taraxacum
sect. Borea i Taraxacum sect. Taraxacum. Ha ocHOBI BIacHOTO JIOCBily HABOJAMMO KJIFOY IS
BU3HA4YEeHHs BUJIB poay Taraxacum vy duopi IIpaBobepexHoi VYkKpaiHu, BKIIOYAIOUYH
MIIIAHOJIICOBY Ta CTEMOBY 30HU (APPENDIX 3).

BUCHOBKH

OTxe, y3araapbHEHHS JITEPATYPHUX JKEPET 1 BIACHI TOCIHIKEHHS 3aCB1AUMIH, IO Pijll
Taraxacum y dmnopi YkpaiHu 3aJMIIAETHCA TAKCOHOMIYHO CKJIATHOIO Ta HEIOCTAaTHHO
IHBEHTapH30BaHOIO I'PYIO0 Ha PiBHI MIKpoBHiB. Ha mpukiaai nmiBAeHHO-3aX1AHOT YaCTHUHU
M. KuiB y cuHaHTponHUX 610TOMax BCTaHOBJIEHO HAsIBHICTD IIOHAHMEHIIIE CEMH BHIIB 3 TPHOX
cekmiii: Borea, Erythrosperma, Taraxacum. Ilpu 1bOMYy BHSBJIEHO YiTKYy IPOCTOPOBO-
eKOJIOTiYHy IudepeHmialio: Takconu sect. Erythrosperma npuypoueHi nepeBaxxHo 0 CyXHX
ninsHok KuiBcbkux marop6iB 1 MIIIAHUX Tepac, TOMAI K MpeACTaBHUKU sect. Borea i sect.
Taraxacum e 61s1b11 pIBHOMIPHO IIPEJCTaBICHUMHU B ypOaHi30BaHUX OloTonax. Bukopucranus
CY4acHHMX TaKCOHOMIYHHX TPaKTyBaHb BU/IB ceKIii Erythrosperma go3sonuio yrouHUTH iXHil
cknan y ¢mopi [IpaBobepexxknoro Jlicocteny Ta oOrpyHTYBaTH HEOOXIAHICT MiATBEPIKEHHS
T. proximum y cknaai ¢opu YKpaiHu, OCKUIBKM B OCTaHHIX TAKCOHOMIYHUX 3BEJCHHSX LIEH
BUJ] HABOJMBCS SIK NIMPOKO PO3IMOBCIODKCHUN. Y3aralbHEHHS JOCTYITHHX BIiJJOMOCTEH Hajio
3MOTY CKJIACTH KOHCIEKT poJy Taraxacum duopu VYKpaiHM, [0 SKOTO BKJIIOYEHO
111 aukopocnux BUIIB 1 OMH HOTOBH, K1 HanmexaTh M0 17 cekiiit. Ille kinbka TakCoOHIB,
HaBe/IEHUX paHilme Uit (Quopu KpaiHd, MOTpeOYIOTh MIATBEPIKEHHS ab0 J10JaTKOBOTO
BHUBYCHHSI.

Ioasikn
O.1. unaep BucnoBiroe mupy noasky k. 6. H. I A. Yopwiii, a. 6. 5. A.A. Ky3emko,
PhD J1.B. BopoBuk, k. 6. . C.f. [inenko, k. 6. H. O.0. Ops0oBy — 3a chijbHi GIOPUCTHUHI
nocmikenHs Ha repurtopii [IpaBobepesknoro Jlicocreny; JI.B. lunnep —3a nomomory B 360pi
3pa3kiB y ['onoBaniBcbkoMy paiioHi KipoBorpaacbkoi 00acTi; aBTOPH BHUCIOBIIOIOTH IITUPY
noJsIky K. 0. H. A.B. HoBikoBy 3a HaiaHi Matepianu repoapito LWS; Dr. M. Hassler (Bruchsal,
Germany) 3a JOTTOMOTY y BU3HA4YEHHI JCSIKHUX 3pa3KiB; a TaKOX aHOHIMHUM PEICH3CHTaM 3a
peTenbHU Teperisil PyKOIHUCy Ta KOPUCHI OpaIu.
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JIOTATKOBA IH®OPMATIISI

Kondguiikr inTepecin
ABTOpPH 3asIBJIIOTH PO BiJICYTHICTh KOH(IIIKTY 1HTEPECIB.

ETnuna 3asBa
ABTOpH 3asIBJISIFOTH, IO ITiJ] 9aC IPOBEACHHS TOCIIHKCHHS HEe 0YJI0 IOPYIIEHO KOIHUX
C€TUYHUX HOPM.

Buxopucranns 11
ABTOpH BUKOPUCTOBYBAJIM 1HCTPYMEHTH IUTYYHOTO IHTEJEKTY JIi MOBHO-CTUJIICTUYHOIO
penaryBaHHs TEKCTY.

DiHaHCYBAHHA
Le nocnimxeHHs Oylo BUKOHaHe 0e3 crierianbHol (1HAHCOBOI MIATPUMKH.

BHecok aBTOpiB

O.Il.: xoHuentyamizaiis, METOIOJIOTIA, AOCTIIKEHHS, PECYpPCH, Bi3yaii3allis, MiArOTOBKa
nouatkoBoi uepHeTky; KO.H.: miaroroBka 6a30BUX MarepiaiiB, peCypcH Ta pefaryBaHHs. Yci
ABTOPU IMPOYMTAIU Ta CXBAIMUIIN OCTATOYHY BEPCII0 PYKOMHCY.
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PE3IOME

HIunnep, O.1., Herpau, FO.M. (2026). Pig Taraxacum (Asteraceae) y ¢opi YKpaiHu: OHOBICHHH KOHCIEKT 3
aKIICHTOM Ha pi3HOMaHITTA MikpoBuiB y IIpaBodOepexuomy Jlicocteny. Yopromopcokuii GomaniuHuil sHcypHa
22 (1): 66-93. https://doi.org/10.32999/ksu1990-553X/2026-22-1-4

Ping Taraxacum y ¢utopi Y kpaiHu 3aJIUIIAETHCS TAKCOHOMIYHO CKIIAJTHOKO Ta HEJIOCTATHLO IHBEHTAPU30BAHOIO TPY-
TIOI0 Ha PiBHI MIKpoBHIIB. MeTolo poboTu OyIio 3’CyBaTH CydyacHUI TAKCOHOMIYHUH CKJaJ poay B YKpaiHi Ta
MpOsIB HOTO MIKPOBHIOBOTO Pi3HOMaHITTA B ymoBax IIpaBobepexHoro Jlicocremy. JlocmiKeHHS MO€THYBAIIO
KPUTHYHHAN aHaJi3 OMyOJIiKOBaHMUX JKepen i BHOpaHWUX repOapHHUX 3pa3KiB i3 IUIECHIPSIMOBAHUMH TOIMYJIAIIiH-
HUMH TIOJIbOBUMH OOCTEXEHHSIMH, IPOBEeIeHUMH y KBiTHI—TpaBHI 2020 poky B ypOaHi3oBaHHX 0ioTOIax IIiB-
JIEHHO-3axiIH01 YacTuHH M. KWiB; 10IaTKOBO BHKOPHCTAaHO HECHCTEMATHYHI CIOCTEPEKEHHS B iHIINX paifoHax
IIpaBo6epesxuoro Jlicocremy. ¥ Mexax TOKaIBHUX MPOOHUX MUITHOK (1 M?) mij 9ac MBITIHHA BUBYAIH 1O 5—7
0COOWH i3 KOXKHOI IOIYJIALIl; BU3HAYCHHS 3IHCHIOBAIM HA OCHOBI MOPIBHAIHFHOTO MOP(OJIOTIYHOTO aHATi3Yy.
Howmenknarypy HaBegeno 3a POWO (2026) Ta WFO (2026). Y3aranpHeHHH KOHCICKT poay Uit Giopu YKpaiHu
BKItouae 111 aGopureHHUX BHUIIB 1 OMMH HOTOBH[ 13 17 ceKIliii; HU3Ka TaKCOHIB MOTPeOye MiaTBepKESHHS a00
JIOIATKOBOTO BUBYCHHs, Toai sk T. obliqguum i T. officinale s. str. ciig BukiIrOYnTH 3 TEpeniKy BUIIB (GIopH
YkpaiHu 3 XOpoJIOTiYHUX 1 TAKCOHOMIYHUX MIpKyBaHb. Y miBJeHHIH yacTuHi KreBa BUSABIEHO CiIM MIKPOBHJIIB i3
TproOX cekmiii (Borea, Erythrosperma, Taraxacum), siki B TpaAHIifHOMY HIHPOKOMY PO3YMiHHI BiIIOBiIarOTH
nBom arperartam (T. officinale aggr. Ta T. erythrospermum aggr.). BcranoBneHo BupasHy IpoCTOPOBO-EKOIOTIUHY
nudepeHmialiio: 4epBoHOILTIIHI KcepodiTHI TakCOHH cekiii Erythrosperma npuypodeHi 1o cyxux CXUIB i mimia-
HUX cyOcTpaTiB KniBchkux marop0iB, Toni SK HpeACTaBHUKH ceKiiii Borea Ta Taraxacum Oumbmn piBHOMiIpHO
TOMIMPEHI B Me30(ITHUX 1 MOPYIMICHUX MIiChKUX OioTomax. [TopiBHAHHS CXiTHO- Ta IEHTPaIbHOEBPOIIEHCHKUX
TaKCOHOMIYHMX KOHIIETIIi{ IT0Ka3aJ1o, 10 HABSICHUH paHille U1t piBHUHHOT YacTHHY YKpainu T. proximum sensu
Tzvelev Bimnosigae npeacTaBHukam T. erythrospermum s. str. i T. parnassicum, a mommpensst T. proximum =a
Teputopii Ykpainu norpedye miaTBepIHKEHHA. 3a 10JaTKOBUMH CIIOCTEpEXKEHHAMH, Y Mexax [IpaBoOepesxHOro
Jlicocreny Hapasi 3al0OKyMEHTOBaHO IOHaiiMeHme 13 BHAIB i3 7 cekuidd, NIpOTe perioHalibHa iHBEHTapU3allis
3aJIMIIAETHCS HEIIOBHOIO.

Kniouosi cnosa: abopurenHi pocinuau, 6iopizHoMaHiTTs, (iopa, HoBi okaiitet, Cepente [IpuaHINIpoB’s.
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JIOJATOK 1
BuBueni repéapHi 3pa3ku
ITo3HaueHHs: «*» — KyJIbTHUBOBaH1 POCIHHH.

APPENDIX 1
Studied herbarium specimens
Note: “*” denotes cultivated plants.

Taraxacum besarabicum

MuxkosaiBebka 06J1acthb, KpuBoosepchkuii paiion: Kpuse 03epo: 3X. Y-Ha, COJIOHYAKOBA JIyKa y JIOJIUHI
p. Komuma, gacto y ausskoTpas'i, 47.94147° N, 30.32567° E, 26 cepmus 2019, leg. & det. O. Iunnep (KWHA
102996).

Taraxacum erythrospermum

Binnunska 06actb, SIMminecbkuii paiioH, ¢. Bennka KicHuns, HagaHICTpSAHCHKUHA cXmT 3axigHimre, 09
kBitHs 2010, leg. & det. O. Iuunep (KWHA 106814).

Kuis, HBC imeni M.M. I'pumika, mit. «ITopu poky», 50.41550° N, 30.56020° E, 19 tpasus 2021, leg. &
det. O. luugep (KWHA 102302).

Kuis, HBC imeni M.M. I'pumika, ain. «CocHoBwHii 0ip», KOJIOHIS Ha JepHOBOMY IpyHTI, 50.41319° N,
30.56052° E, 20 ksitHs 2020, leg. O. unzaep (sub nom. T. scanicum Dahlst.); Nota critica: T. erythrospermum,
26 mrotoro 2026, det. O. uugep (KWHA 102212).

Kuis, HBC imeni M.M. I'pumika, ain. «CocHoBwmii Oip», Ha IEpHOBOMY IPYHTI mmif cocHamu, 50.41325°
N, 30.56043° E, 29 ksitust 2020, leg. O. [unaep (sub nom. T. scanicum Dahlst.); Nota critica: T. erythrospermum,
26 motoro 2026, det. O. Hlungep (KWHA 102096).

KuiBcbka 0d6aacts, OOyxXiBChKHI paiioH, M. PxwuiniB, HabeperkHa, Ha IpHYai, y TpiluHi pyHIaMeHTy,
49.97520° N, 31.05520° E, 16 tpaBus 2021, leg. & det. O. [Hungep (KW).

Xepconcska 001acTh, KaxoBCchKHi paiioH, MH-CX. OKOJI. cMT AckaHis-HoBa, Ha y30i4di moce, 1Mo Kpato
3anoBigHOro cremy, 46.47450° N, 33.90680° E, 27 tpaBus 2021, leg. & det. O. Ilungep (sub nom.
T. erythrospermum s. lat.) (KWHA 102313, 102314).

XMeabHUIbKA 00JacTh, Kam’suenps-Ilogineckuii paiion, c. Herun, Ha ckione Tontpsl, 22.04.1966,
H. Mopo3 (KWHA 106837).

Taraxacum hybernum

Kue, [IPBC AH VYCCP, yvactok kaydykoHOCHBIX pacreHmid. ¥Y30. CCP, Suru-lOas, HUUC
Kay4yKkoHOCOB, 1951 r., ucxoau. obpasen Ned5523, 15 tpasus 1958, O.E. Illepenexo (sub nom. T. gymnanthum
(Link) DC.); Nota critica: T. hybernum Steven, 02 6epe3sust 2026, O. Shynder (KWHA 106819).

Taraxacum hypanicum

KuiBcbka 06acthb, binonepkiBcbkuil paiion: mu-3x. okoi. ¢. Koxkenunku, o6ounHa moce, 49.71570° N,
30.21690° E, (mmmok BiacytHiii, HasBai "pixkku"), 30 ceprus 2020, leg. & det. O. Hluamep (sub nom. T. cf.
hypanicum Tzvelev) (KW).

MuxkosaiBebka 00aacTh, €1aHEIBKUN paifoH, MPUPOIHUK 3aNOBITHUK «EIaHenbKkuil crem», bamka
Poza, kampnienerpoditauii crem, 10 uwepBuHs 2003, leg. C.M. Boponosa, JI.I. Kpunpka, B.B. Hosocan,
0.0. Illepbakona, det. C.M. Boponosa (KWHA 104146).

Yepkacbka 00JacTh, YMaHCHKHH paiioH, c. llapuH — nH-3X, ocTenHeHa 0004YHMHA I'PYHTOBOI JJOPOTH,
48.62032° N, 30.26054° E, 30 yepens 2021, leg. I'.A. Yopsa, O. lluuaep (non coll.)

MukouiaiBcbKka 00J1acTh, €laHSIEKAN PalioH, MPUPOIHHUN 3aMIOBITHUK «CIIAaHSIBKIHA cTem, THITOBHIA
crern, 10 uepus 2003, leg. C.M. Boponoga, O.®. Illep6akosa, det. C.M. Boponosa (KW 080828).

MuxkomnaiBcbka obnacts, HoBooneckkuii p-H, c. MuxaiiniBka. Bannskosi cxuimm Ha 6epesi I1. Byry,
21.06.1982, Kpunpka (sub nom. T. officinale Web. ex Wigg. f. integrifolia); Nota critica: T. hypanicum Tzvelev,
7.06.1993, JI.Kpuska (KW).

Taraxacum klokovii

Yepkacbka 001acTh, 3BEHUTOPOJICKKHAN P-H, cMT KaTtepuHoIIib, 1. KpaH, 3alIaBHa JIyKa y JIOJIHHI P.
Iuunnii Tikumyg, 48.9078° N, 30.9725° E, 25 xsitas 2021, leg. O. Iunnep, F0. Herpa, det. O. Hungep (KWHA
102121).

Taraxacum kok-saghyz
*KuiB, boraniunauit can KAY im. T.I'. llleBuenka, kynpTuByeThes, 09.05.1948, C.C.Xapkepuy (KWHA
106818).
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*Kui, ['onocieBo. Kynbrypa Ha ginsaii [H-Ty 6oTtanku, 18.06.1942, €. Tlononceka (KW).
*TlosraBcbka 00J1acTh, [ TOOMHCHKUIN palioH, ¢. YCTUMOBKA, Pa3BOJUTCS Ha MOJIAX KayIyKOHOCH[OW
cranimu], 24.07.1949, M. Koros (KW).

Taraxacum mucronatum

Kutomupcbka o6Jactb, PoMaHIBChKHI paiioH, cMT Mupomine — mH, y30i94st ZOpOTH, HETOAaTiK
micuuIrBa, 50.156296, 27.689664° E, 3 tpasus 2021, leg. & det. O. IIuunep (KWHA 102042).

Kuis, HBC imMeni M.M. I'puruika, min. «Cipeskuit Camy», 50.41703° N, 30.55901° E, 15 xsitaa 2020, leg.
& det. O. Iungep (KWHA 102209).

KipoBorpaacbka o6aactb, ['onoBaHIBCbKMI paiioH, c. PoO3HONIEHCHKE, OCTENMHEHWH TpPaBOCTIH,
48.30760° N, 30.37500° E, 27 ksitas 2020, leg. JI.B. Illunnep, det. O. Hunagep (KWHA 102084).

KipoBorpaacbka o6aactb, ['onoBaHiBCbkMI paiioH, c. PoO3HONIEHCBHKE, OCTENMHEHWH TpPaBOCTIH,
48.30676° N, 30.37232° E, 27 ksitas 2020, leg. JI.B. Illuunep, det. O. Hlungep (KW).

Yepkacbka 00s1acTh, 3BEHUTOPOACHKUI p-H, cMT KaTepuHOIINb, 3amiaBHa JIyKa, 0 Kpal OCEeNHUIna
Fritillaria meleagris, 48.90780° N, 30.97250° E, 25 xsitus 2021, leg. O. Hlunzaep, 0. Herparu, det. O. luunep
(KWHA 102125).

Taraxacum ostenfeldii

KuiB, o6ounHa Bys1. Canepro-Crobiichka, Ha ra3oHi, 50.40182° N, 30.54399° E, 13 ksitusa 2020, leg. &
det. O. Iuunep (KWHA 102210)

KwuiBcbka o6aactb, [M. bina Llepksa,] JlepxaBuuii nenaponoriunuii napk «Onekcanapis», kB. 14,
Micsiuna ases, 13 cepmast 2020, leg. H.M. [loiiko, det. O. Hluugep (BCK).

KipoBorpaacbka o6aactb, ['onoBaHiBCbkMi paiioH, c. Po3HOIIEHCHKE, OCTENHEHWIl TpPaBOCTIM,
48.31011°N, 30.36744° E, 27 ksitas 2020, leg. JI.B. Illuuzep, det. O. Hlungep (KW).

KipoBorpaacnska o6acth, ['onoBaHiBchkHil paiioH, ¢. Po3HoieHcrke, psicHo, 48.30750° N, 30.37600° E,
27 kBitus 2020, leg. JI.B. Hlunxep, det. O. Hlungep (KWHA 102083).

Taraxacum parnassicum

Kuis, HBC imeni M.M. I'pumka, Muc Bunyounskuii, BepxiBka cxmiy, 50.41542° N, 30.56820° E, 09
kBitHs 2020, leg. & det. O. [uuaep (sub nom. T. proximum (Dahlst.) Dahlst.); Nota critica: T. parnassicum
Dahlst., 28 mororo 2026, Shynder (KWHA 102207).

KwuiB, HBC imeni M.M. I'puika, Ha mimanii ayui 6ins opamxkepei, psacHo, 50.41487° N, 30.56075° E,
05 xBitas 2020, leg. & det. O. Hlurmgep (sub nom. T. proximum (Dahlst.) Dahlst.); Nota critica: T. parnassicum
Dahlst., 28 mrororo 2026, Shynder (KWHA 102095).

KuiBcbka o6sactb, OO0yXiBCbKHi paiioH, M. PXHIIB, M. OKOJ., Ha y30iuui moporu, 49.95380° N,
31.03319° E, 16 tpasus 2021, leg. O. Iunamep (sub nom. T. proximum (Dahlst.) Dahlst.); Nota critica:
T. parnassicum Dahlst., 28 motoro 2026, det. O. [luagep (KWHA 102423).

KipoBorpaacska of6aacth, ['onoBaHIBChKMI paiioH, c. Po3HOIIEHCBKe, TpaB'sHAa O0OYHMHA JTOpPOTH,
psicho, 48.3066, 30.3723, 10.05.2021, JI.B. Iluunep; det. O. unaep (sub nom. T. proximum (Dahlst.) Dahlst.);
Nota critica: T. parnassicum, 12.03.2026, O. lluugep (KW)

Omekcanapiiicbkuii paiion, M. CBITJIOBOJACHK, B IICHTpPi, Ha Ta3oHi, pscHo, 49.06435, 33.24477,
18.04.2021 O. ungep (sub nom. Taraxacum proximum (Dahlst.) Dahlst.); Nota critica: T. parnassicum,
12.03.2026, O. HIuumep (KW)

XMeabHHIIbKA 001acTh, Kam'stHenb-Iloainsckmii paitoH, ¢. Hirun, ToBTpH, 21.05.1965, 1.I. Mopo3 (sub
nom. T. erythrospermum Andrz.); Nota critica: T. p., 20.03.2026, O. Shynder. (KWHA 106839, 106840).

Taraxacum pectinatiforme
Kwuis, BJIHI', Ha y36iuui qoporu, 50.36674° N, 30.47160° E, 21 xsitas 2020, leg. & det. 1O. Herpar,
O. Hurgep (KWHA 102213).

Taraxacum penicilliforme

Kwuis, BJIHT, Ha nyui, pscuao, 50.37356° N, 30.47330° E, 21 xitus 2020, leg. & det. FO. Herpaun,
O. Hurgep (KWHA 102094).

KwuiB, BunyOuui, Ha y306iyui 3amizHUYHOrO mioce, B TpimmHi acdanbry, 50.40298° N, 30.55492° E,
13 xBitHs 2020, leg. & det. O. [Muagep (KW).

Taraxacum persicum

Yepkacbka odaactb, Uepkacu: /laxniBka, mimana HabepexHa, 49.48357° N, 31.99818° E, 20 cepmus
2022, leg. O. Iungep, I'.A. Yopnua (sub nom. T. scanicum Dahlst.); Nota critica: T. persicum Soest, 27 moToro
2026, det. O. Iungep (KWHA 102448).
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XMeasHUIbKA 00aacTh, KaM'sueup-Iloaineckuii p-H, ¢. Hirun, ToBTpH, 22.04.1966, 1.I. Mopo3 (sub
nom. T. erythrospermum Andrz.); Nota critica: T. p., 20.03.2026, O. Shynder (KWHA 106838).

Taraxacum serotinum

Kutomupcbka odsactb, bepamuiscekuii pation, 3a 0,8 kM Ha 3xX. Bin c. KapaOuwiB, cTemoBi cxuim
6anku Koponuxa, 03 gepsus 2022, leg. & det. O. Opios, B. Komomiiiayk (KW).

Kutomupcbka odacthb, bepanuiBcbkuii parion, 3a 1 kM Ha 3X. Bin ¢. Kapabuuis, crenoBuii cxun y
6anmi Koponuxa, 04 gepsus 2022, leg. & det. O. Opios, B. Konowmiituyk (KW).

JKutomupcska o6aacts, PyxuHcbkuii p-H, 3a 1,5 kM Ha 3X. Big c. KapabuwuiB, crenoBuii cxui y Oani
Kopoimuxa, 03 uepsus 2022, leg. & det. O. Opios, B.Konomiiiuyk (KW).

KwuiBcbka o6aactb, OOyXiBChbKHIA paiioH: c. Jlepes'siHa — cX. OKOIL., cTenoBi kpyrocxmin, 50.11480° N,
30.73540° E, 26 tpaBus 2019, leg. O. Shynder, S. Staroshchuk, det. O. Shynder (KWHA 103439).

KipoBorpaacbka o06J1acts, ['oj0BaHiBCbKHiT paiioH, ¢. Po3HOIIEHCHKE — 3X. OKOIL., inHHLIE, [48.30975°
30.36474°], 08.2001, leg. & det. O. Iungep (UM).

KipoBorpaacska od61actb, ['osoBaHiBCHKHH p-H, ITH. OKOII. ¢. MOJI/IOBKA, Ha y30144i IPYHTOBOI TOPOTH,
48.23745° N, 30.44017° E, 13 Bepechs 2020, leg. & det. O. Iunnep (KWHA 102474).

Onecbka obaactb, [loxinpebkuil priton: ¢. Kocu - mu-cx. okoi., maropd Ha miBobiudi p. Aropiwk,
CTETOBI CXUITH MH-CX. eKCIL., 27 ceprns, 2019, leg. & det. O. lunxep (KWHA).

Taraxacum stenoglossum

KuiBcbka obaactb, [M. bina Iepksa,] JepkaBuuii nenmposoriyauii mapk «OiekcaHmpis», kB. 16,
nucTsHa anest, 01 Bepecus 2020, leg. H.M. Jloiiko, det. O. Hlurmep (sub nom. T. dahlstedtii H.Lindb.) (BCK).

Kwuis, HBC imeni M.M. I'puinka, 6is teruuns Ha ayii, 50.41494° N, 30.56250° E, 22 xsitus 2020, leg.
& det. O. unmep (KWHA 102214).

KuiB, Buny6udi, o6ounna 3'i31y i3 Byi. Kikeiaze, 50.40396° N, 30.55340° E, 13 ksitas 2020, leg. & det.
O. Iuagep (KWHA 102211).

Taraxacum tenuilobum

KuiBcbka o6iaacth, MupoHoBckuii p-H, ¢. Ko3un, B nocesax, 18 tpasus 1969, leg. Y. Cukypa (sub nom.
T. palustre (Lyons) Symons); Nota critica: T. tenuilobum (Dahlst.) Dahlst., 02.03.2026, O. Shynder (KWHA 106816).

KuiBcbka o61actb, MupoHoBckuid p-H, ¢. Ko3un, Ha mossix, 18 TpaBus 1969, leg. M. Cukypa (Sub nom.
T. palustre (Lyons) Symons); Nota critica: T. tenuilobum (Dahlst.) Dahlst., 02.03.2026, O. Shynder (KWHA 106817).

KipoBorpaacska o6aactb, ['onoBaHIBCHKHI paiioH, c. Po3HOIIEHCBKE, CyXHH CXHMJI Ha JIECOBHX
BificioHeHHsX, 48.30930° N, 30.36640° E, 10 tpasus 2021, leg. JL.B. [uuaep; det. O. Iungep (KW).

Taraxacum sect. Erythrosperma

Kutomupcbka odnactb, konui. Jlrodapcbkuii paiion, c. Hopa Yopropusi, Ha y30i4ui foporu, 14 numHs
2021, leg. O.0. Opros, det. 13 Bepecus 2021, O. ungep (sub nom. T. proximum (Dahlst.) Dahlst.) (KW).

Kuromupcrka od6acthb, PoMaHIBChKHI p-H, 3 KM Ha 4. Bi cMT Mupomnins, Ha iy, 24 gepsas 2021,
leg. O.0. Opnos, 10 Bepecust 2021, det. O. [Hunraep (sub nom. T. proximum (Dahlst.) Dahlst.) (KW).

KipoBorpanceka o6macts, ['onoBaHiBchbkuid paiioH, c. PosHomeHcbke, TpaB'sitHa 00OYMHA JOpOTH,
psicHo, 48.30660° N, 30.37230° E, 10 tpaBus 2021, leg. JI.B. IHunzep, det. O. Hlunzgep (sub nom. T. proximum
(Dahlst.) Dahlst.) (KW).
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JIOJIATOK 2
[Tepenik mocmikeHuX JoKaniTeTiB y M. Kui

APPENDIX 2
List of studied localities in Kyiv City

Sect. Borea (Taraxacum officinale sensu latissimo)
Taraxacum mucronatum
1. Tomocii, BAHT - mo xpato ramssuan, 50.37361° N, 30.47291° E, 21.04.2020
2. omociiB, mapk iMmeHi Prbcbkoro, neHTpaisHUi Maiinanunk, razoH, 50.39010° N, 30.50076° E, 21.04.2020
3. Tomociis, mp. ['omociiBepkuit, 06ounHa TpoTyapy Oinst mapky imeni Punbcekoro, 50.39643° N, 30.50965° E,
21.04.2020
4. nommHa p. JIuGimp, Byn. Timips3eBcpka, ra3oH Oins KBiTKOBoro komOiHaty, 50.40435° N, 30.56179° E,
13.04.2020
5. nonuna p. JIubine, obounna Byi. Canepuo-Crnobifceka, Ha po3s's3i, 50.40434° N, 30.52812° E, 13.04.2020
6. nonuHa p. JInbins, o6ounHa Byi1. Canepuo-Cinobinceka, 50.40160° N, 30.54628° E, 21.04.2020 (FIGURE 3)
7. nonuua p. JIubine, Tpas'sHa odounHa By CanepHo-Ciobinceka, 50.40227° N, 30.54562° E, 13.04.2020
8. HBC, ripebkuii can, 50.41703° N, 30.55901° E, 15.04.2020
9. HBC, rpasiitauii caj - o6o4mHa 3 00Ky KBiTKOBOI ripku, 50.41403° N, 30.56302° E, 22.04.2020
10. HBC, nin. "Kapmatu", r. I'oBepia, mo ctexi, 50.41251° N, 30.56609° E, 22.04.2020
11. HBC, min. "Cremm Yxpainu" - y3noBxk crexku, 50.41225° N, 30.56663° E, 22.04.2020
12. Hmwxusa Tennuka, 06a6i4 3amizHHYHOrO mojorHa, 50.40230° N, 30.56440° E, 17.04.2020
13. Hmwxnas Tenmuka, HaGepexno-Ilewepcrka mopora, 50.40430° N, 30.56680° E, 17.04.2020
14. Hmxas Tenmuka, HaGepexno-Ilegepcrka mopora, 50.40520° N, 30.56770° E, 17.04.2020
15. Hmxas Tenmuka, HaGepexno-Ilegepcrka mopora, 50.40960° N, 30.57060° E, 17.04.2020
16. Huxus Tenuuka, Habepexuo-Ileuepchka mopora, 50.41030° N, 30.57110° E, 17.04.2020

Taraxacum ostenfeldii

17. T'onociis, By [omnociiBebka, pyaepanbaa obounna, 50.39829° N, 30.51280° E, 21.04.2020

18. T'osociis, By Ctpateriune moce, 41, mo 6opmaopy, 50.39970° N, 30.53905° E, 21.04.2020

19. Tonociie, kiaymba kpaii ot nepes Bxogom 10 BJIHT, 50.38076° N, 30.47691° E, 28.04.2020 (FIGURE 4)
20. T'onociie, HYBIII - ra3on 0 ctyaeHTchKOr0 ckBepy, 50.38284° N, 30.49634° E, 21.04.2020

21. momuna p. JInbiges, Buayoudi, o6ounHa 3amizanaHOro moce, 50.40407° N, 30.55066° E, 13.04.2020

22. nonmHa p. JInbink, obounna Byn. CameprHo-Crobinceka Ha ra3oHi 6ums A3C, 50.40182° N, 30.54399° E,
13.04.2020

23. momuHa p. JInbins, o6ounna Crparteriunoro moce, 50.40122° N, 30.54264° E, 21.04.2020

24. HBC, nin. "Cepemust Azig", cyxuii cxmi, 50.41186° N, 30.56027° E, 27.04.2020

25. HBC, ain. "Cepenust Azis", o6ounna qoporu, 50.41103° N, 30.55995° E, 24.04.2020

26. HBC, cnyck 1o BumyOuiskoro Monactupsi, mo 6opmopy, 50.41770° N, 30.56639° E, 15.04.2020

Taraxacum penicilliforme

27. T'onociis, BJIHI" — na ramssuni, 50.37356° N, 30.47330° E, 21.04.2020

28. T'onociis, BAHI" — Ha ransiBuni, 50.37699° N, 30.47442° E, 21.04.2020 (FIGURE 5)

29. T'onociis, BJIHI" — Ha ransasuni, 50.37704° N, 30.47430° E, 21.04.2020

30. T'omociis, kirymba kpaii miomi mepes Bxogom o BJIHIT, 50.38089° N, 30.47723° E, 21.04.2020

31. T'onocii, kpaii foporu Ha 1H. 6epesi ct. dinopiska, 50.37619° N, 30.50177° E, 21.04.2020

32. TonociiB, obounna Byn. ['enepana Pomumuesa Ha cmycky no cr. JinopiBka, 50.37668° N, 30.50326° E,
21.04.2020

Sect. Erythrosperma (Taraxacum erythrospermum aggr.)
Taraxacum erythrospermum
33. nonmHa p. JIubige, y36iyus 3'i3ay 3 Byn. CanepHo-Ciiobincekoi, kpait Jlucoi ropu, 50.40050° N, 30.55150° E,
21.04.2020
34. 3Bipunerip, y30igus By 3BipuHenpkoi, 50.40422° N, 30.55952° E, 21.04.2020
35. HBC, rasown 6inst ripcekoro camy, 50.41719° N, 30.559978° E, 06.04.2020; fr. 11.04.2020
36. HBC, rasown 6inst opamxepeit, 50.41483° N, 30.56244° E, 06.04.2020; fr. 11.04.2020
37. HBC, ransBuna 00abiy roloBHOTO maprepy, Ha micky, 50.41486° N, 30.55897° E, 20.04.2020
38. HBC, min. "danekwii Cxia" - ma-cX. yacTuHa, rajiiBUHA 1Mo cxmiy, 50.40523° N, 30.56251° E, 21.04.2020
39. HBC, nin. "Ksitkoga ripka", 50.41336° N, 30.56221° E, 23.04.2020
40. HBC, nin. "Tlopu poky", 50.41541° N, 30.55900° E, 20.04.2020
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41. HBC, min. "Tlopu poky", 50.41550° N, 30.56020° E; 50.41581° N, 30.56028° E, 19.05.2021 (FIGURE 6)
42. HBC, nin. "Tlopu poky", mo 6oparopy, 50.41570° N, 30.56130° E, 17.04.2020

43. HBC, min. "CocuoBuii 6ip", 50.41320° N, 30.55972° E, 16.04.2020

44. HBC, nin. "CocuoBuii 6ip", 50.41310° N, 30.56021° E, 20.04.2020

45. HBC, min. "CocHoBwuii 0ip", KOIOHISI Ha mimanomy IpyHTi, 50.41319° N, 30.56052° E, 20.04.2020

46. HBC, min. "CocHoBwuii 0ip", Ha HepHOBOMY IpyHTI ig cocHamu, 50.41325° N, 30.56043° E, 29.04.2020
(FIGURE 7)

47. HBC, Ha Binkoci mig opamxepesmu, 50.41402° N, 30.56247° E, 15.04.2020

48. HBC, Mix opamxkepesmMu, B3I0BxK 6opatopy, 50.41532° N, 30.56220° E, 11.04.2020; fr. 15.04.2020
49. HBC, Mix pokapieM i MarHomisiMu, i MmoapuHamu, 50.41452° N, 30.56311° E, 16.04.2020

50. HBC, 00abiu ripcekoro caiy B KiHIi anei cakyp, 50.41705° N, 30.56045° E, 18.04.2020

51. HBC, nepen Bxoaom B kopiyc Ne5 Ha razowni, 50.41720° N, 30.56130° E, 18.04.2020

52. HBC, nepen kopmycom Ne6, Ha kpyry, 50.41402° N, 30.56087° E, 15.04.2020

53. Hwxkus Tenuuka, Habepexno-Ileuepcrka mopora, 50.40740° N, 30.56920° E, 17.04.2020

Taraxacum parnassicum

54. nommHa p. JIuOimp, oboumna Byn. CamepHo-CrnoOincbka, TpaB'sHa OiMsHKAa Ha po3B'ssmi, 50.40434° N,
30.52812° E, 13.04.2020 (pa3om i3 T. mucronatum)

55. momuna p. JInbinp, y36iuus 3'i3my 3 Byn. CanepHo-Crnobinceka, kpait JIncoi ropm, 50.40050° N, 30.55150° E,
21.04.2020

56. monuHa p. JIubigs, y36iuus po3's3ku Ha ByJ. Canepro-Crnodinceka, 50.40042° N, 30.55387° E, 21.04.2020
57. 3Bipunenp, cxui naropoy, 50.42474° N, 30.56619° E, 15.04.2021

58. HBC, 00a6iu rosoBHOTo maprepy, Ha raynssuti, 50.41458° N, 30.56006° E, 05.04.2020

59. HBC, min. "Cepenns Asis", odounna goporu, 50.41152° N, 30.56052° E, 24.04.2020

60. HBC, KpacHuii nsip, pscuo, 50.42143° N, 30.56690° E, 09.04.2020

61. HBC, Muc Bunyounekuii, B miBTiHI mig yarapaukamu, 50.41547° N, 30.56805° E, 16.04.2020

62. HBC, Muc Bunyounpkuii, BepxiBka cxmiy, 50.41542° N, 30.56820° E, 9.04.2020

63. HBC, Muc Bunyounpkuii, consiaHa BepxiBka, 50.41503° N, 30.56827° E, 09.04.2020

64. HBC, Ha nimaniii nyui 6ins opamkepei, psicio, 50.41487° N, 30.56075° E, 5.04.2020 (FIGURE 8)

65. Hwxas Temmuka, y360iaus HagnuinpsiachKoro mmoce, 50.41230° N, 30.57020° E, 17.04.2020

Sect. Taraxacum (Taraxacum officinale aggr.)
Taraxacum pectinatiforme
66. T'onociis, BIJHI" — 3 00Ky neHTpanbHoOi goporu, Outs gpynaamenty Oyauuky, 50.36674° N, 30.47160° E,
21.04.2020
67. T'onociis, mp. [omociiBebkuid, Ha y36iuui goporu, 50.38831° N, 30.49592° E, 21.04.2020
68. HBC, ronosuwuii maptep, Ha ra3oni, 50.41415° N, 30.56013° E, 24.04.2020
69. HBC, min. "KsitkoBa ripka", 50.41349° N, 30.56250° E, 23.04.2020
70. nommHa p. JIubine, Buayoudi, o6ounHa 3ami3HHYHOTO II0Ce, B TpimuHi achansty, 50.40298° N, 30.55492° E,
13.04.2020
71. HBC, Hixue opamxkepeii Ha y30iuui goporu, 50.41470° N, 30.56245° E, 19.04.2020

Taraxacum stenoglossum

72. Buay6wuui, 3'i31 i3 Bya. Kiksinze, 50.40396° N, 30.55340° E, B Tpimuni acansty, 13.04.2020
73. HBC, HmKYe TeIUIHIIb, 11 TIHKIO Ha TpaB'sHild 00o4mHI goporu, 50.41494° N, 30.56250° E, 22.04.2020
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JIOJIATOK 3
Kurou s Bu3HavenHs: BUIiB poay laraxacum y ¢guopi IlpaBoOepesxnoi Ykpainu

Kpim 14 3adikcoBanux Ha chorojani BumiB y IIpaBoOepexnomy Jlicocreny y Kiroui
HABEJICHO III¢ IMUPOKOPO3MOBCIOpKeHUI Oopeansuuit Bua T. distantilobum, skuit moxe OyTu
BUSIBIICHHH Y IIBHIYHHX PErioHax, i KyJIbTHBOBaHi Buau T. hybernum (pocte muko Ha 0. 3miTHmIA)
i T. kok-saghyz, siki MOXXyTh TparuisTicss y OOTaHIYHMX KOJICKIIisSX. BpaxoByroun HeI0CTaTHIO
MOBHOTY BHBYEHOCTI BHJIOBOTO CKJIaIy pPOAY y PIBHUHHIA 4YacTWHI YKpaiHW, K04 Mae
MoTIepeHI  XapakTep. Y  pa3i  HEBIAMOBIAHOCTI  O3HAaK  JIOCTI/DKYBAaHOI  POCIMHU
XapaKTepUCTHKaM, HABEJACHWM Y KIIIOYl, CIIJI 3BEpTATUCA A0 OUIBII CIeIiani30BaHuX
BU3HAYHHUKIB.

APPENDIX 3
Identification key to the species of the genus Taraxacum in the flora of Right-Bank Ukraine
In addition to the 14 species currently recorded in the Right-Bank Forest-Steppe, the key
also includes the widespread boreal species T. distantilobum, which may be found in the northern
regions, as well as the cultivated species T. hybernum (occurring in the wild on Zmiinyi Island)
and T. kok-saghyz, which may be encountered in botanical collections. Given the still incomplete
knowledge of the species composition of the genus in the lowland part of Ukraine, the key should
be regarded as provisional. If the characters of a studied plant do not correspond to those provided
in the key, more specialized identification manuals should be consulted.

1. 3pini cim’aHKE OypyBaTi, CipyBaTO-KOBTi, €3 YEPBOHOTO BIATIHKY; POCIHHH PI3HUX PO3MIpiB, YaCTO BEIHKI,

(L0) 1545 CM BABB. ....cuveuievietietiteeteeteeteseeteeteeteetessess e steste e et eseeeesteeRess e ses e seeseeReeEenEeeeen s e e e s e e Rt eRe e e Renee e entere nee e eneeneaneas 2
+ 3piii CiM’SIHKH 3 YepBOHMM BiATIHKOM, 10 TEMHO-YepPBOHUX; POCIHHH JpibHi abo cepeanix po3mipis, 5—20(25)
oY 21 : SO TP T TP TSR TR P ORI 13
2. 30BHilIHI JIMCTOYKK OOropTKH (MpHHAKMHI OiNbla TX YaCcTWHA) BXKE IMiJ] Yac LBITIHHS CWJILHO BiJXWJIEHI Bij
BHYTPIIIHIX JJUCTOYKIB, MEPEBAKHO BIIITHYTI IOHUBY......vcvveveereeriereresesressereerenseesensenns 3 (rpyma T. officinale auct.)
+ 30BHILIHI JIMCTOYKH OOTOPTKH OLIbII-MEHII TPUTUCHYTI JO BHYTPILIHIX JIMCTOYKIB a00 BiJIXUJIEHI BiJl HHUX, alie
H TOJTi IEPEBAIKHO KOCO CTIPSIMOBAHI BTOPY -...vveuveeutesueessesseessesseestesteassesseasesssessesssessesssesseassessessssssessesssessesssensessesanes 8
3. TTunsike HeTOPO3BHHEHI, 0€3 MAIIKY 200 3 HOOAWHOKHMH HHITKOBHMHE 3EPHAM .......vevemireeeerrenereenireerereenereeseneas 4
+ [Tuske BCiX KBITOK 200 OUIBIIOT iX YACTHHH (KPIM KPAHOBHUX) 3 TIAITKOM .....e.eveueeeeeneeeneeseeneesneensesseensesseensensennes 5

4. Yepenku TUCTKIB KPHJIATi, y 30BHINIHIX, 9aCTO 3MEHIIICHUX JIUCTKIB — MIMPOKOKPHIIATI, 3 KpuiioM 1,5-3.5 mm
3aBII.; KBITKOHOCH 3a3BHYail TOBCTI; KiHIIEBA JIOMATh BHYTPINIHIX JMCTKIB YacTO HEBEJHKA 1 Ha BEPXIBIl
BIiITSATHYTa; OiYHI JIOMATI TAaKOXX HEPiOKO BIATATHYTI B JaHUETHHH MPHUIATOK; 30BHIIIHI JMCTKH YacTO IIUTICHI
......................................................................................................................................................... T. penicilliforme
+ Yepemku JTUCTKIB O€3KpwiIi a00 3 KpUIOM MeHIe | MM 3aBIIL; KiHIEBa JIOMAaTh Yy BCiX a00 OIBIIOCTI JIUCTKIB
Ha BepXiBIi MoXke OyTH OiBII-MEHII ITOCTYIIOBO BIATATHYTa B KOPOTKE JIAHIIETHE 3aKiHUEHHs, He HabaraTto
MEHIIIa 32 HACTYIIHY 3a HEIO Mapy YacTOK; JHCTKU MEPUCTOIONaTeBi ab0 MepUCTOPO3AITBHI, 3 BiTHOCHO KOPOTKO
3aroCTpeHUMH OIYHHUMHU JIOTIATSIMH, IO 3a3BHYAil MAOTh HA BEPXHBOMY Kpai 1—2 BenmuKi 3yOIli; 30BHINIHI JIUCTKH
3a3BMYall 3 BEJIUKOIO KIHIIEBOKO JIOMATTIO Q00 IIIIICHI «....vvivieeiiiiiirieeeeeiitieeeeesirbeeeesssabee s s e ssabbeeseessnbeeeas T. ostenfeldii
5. Jucrku rimbOOKO MEepHCTOPO3AiIbHI, rpebiHYacTonoAiOHi; OiYHI JIomaTi 3 MIMPOKOI OCHOBH NEPEXOAAThH Y
JIOBI'MH JJaHIETHUH a00 Maiike JITHIMHUM TPUAATOK, pIBHUI a00 OBIINIA 32 pO3IIMPEHY YaCTHHY JIOTIATi, 3a3BUYai
CrpsIMOBaHMi yOik abo TpoXW Bropy; Jiomari 30JMKeHi, aje MK HHMH 4acTo HasiBHI 3yOui abo mpomixHi
3MEHIIEH] JiHIHHI JonaTi; 30BHINIHI JUCTKM PO3ETKM HEPIAKO IUIICHI, JIMIIe 3y04acTi; KiHIeBa 4acTka Bcix abo
JMIIEe 30BHINIHIX JIMCTKIB PO3ETKH MAyKe Bapiloe (HaBiTh Ha JIMCTKaxX OJHI€T PO3ETKH), BiX HEBHPa3HO
TPUJIOTIATEBOT, 3 MPSIMUMH 200 3a0KPYIJICHUMH OOKOBHMH CTOPOHAMH, JI0 TPUJIONATEBOT 3 By3bKHMHU JIOTIATSMH,
4acTO O1JIbIIIA 32 HACTYITHY MAPY GIUHIX JIOTIATEM .....cvvevveerereriereerieseseeeesseseesees seesessessessessessessesenses T. pectinatiforme
+ JIMCTKH BiJ] MUTICHUX JIO TIAUOOKO MEPUCTOPO3IIIBHIX; B OCTAHHROMY BHUIAJIKy Oi4Hi JIOMATi 3BUYalHO O1JIBIIT
PO3CTaBJIeHI, TPUKYTHI, BY3bKOJIENbTOMOMIOHI a00 JeNbTOMOMIOHI, iHOMI 3 KOPOTKHAM JIAHIIETHUM TPHUIATKOM,
KOPOTIIIMM 32 pO3UIUPEHY YaCTHHY JIOMATi; KiHIIeBa YacTKa 3a3BHUail MEHINA 32 HACTYITHY Hapy OiYHUX JIOaTeH,
4acTo 3 BBIrHYyTHMH OOKOBHMH CTOPOHAMH, 1HOJI TpuiIonaTeBa abo BiATATHYTA y BY3bKe JIAHIIETHE YU JIiHIHHE
BAKTHUCHHS -...vnteuteveetetenteatenseseeseestesesse et e sen seeaheas e s b es s e s eb e e R e e b e AR s e A b o0 b e e bt e E £ AR e E o0 eh b e b b ek e e b e e R e e b e H e e e b e b e e bbb e h b e b e e en e 6
6. KinueBa jonarh JMCTKIB HEBEJIMKA 1 MOXe OyTH TPUIIONATEBOIO, 3 YBIrHYyTUMH OOKOBUMM CTOPOHAaMH Ta
BUpPA3HUMHU OIYHUMHM JIONATSAMM, a00 HENpaBUIILHO TPUKYTHOIO YW CIMCONOAIOHOIO, Ha BEPXIBILI MOCTYIOBO
NEepEeXOJNTh Yy JIAHLETHUH abo miHiiHMH npugatok (3—15 MM 3aBn.); OiuHi jonarti AenbTONOAIOHI, 3a3BUUAil
PO3CTaBIIEH], JOCUTh CHIIBHO CIIPSIMOBaHI BEpXiBKaMH BHH3; MIXK IIapaMH JIOTIATeH 4acTo € BUpa3Hi By3bKOKpHIIATI
TIPOMITKKEL OCI 1.nvteuveueaneeseeeetensesssesesseessessteseessessaessesseansesssassessesssensesseessensesnsenseessessesseensensennse sasesseans T. mucronatum
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+ KiHnesa sonath ycix abo OUIBIIOCTI JIUCTKIB LIUTICHA, HE TPUJIONAaTeBa i HE Mae BUPA3HO BIATATHYTOI BY3bKOi
KIiHIIBKH, a00 3aKiHUy€eThCs BIIHOCHO KOPOTKHMM, LIMPLIMM 3arocTpeHHsM; 0e3 BHPa3HO BBIrHYTHX OOKOBUX
CTOpIH

7. Jluctkm B oOpmci 0OepHEHO-TiHIWHO-TAaHIETHI a00 BY3bKOOOCPHEHO-JAHIETHI, IO BEPXiBKH Mayo
PO3IIUPIOIOTECS; Maibke BCi Mapu OIYHMX NENBTOMOAIOHWX Jomarel BiJIiieHI By3bKOKPHIIATHMH 3yOUacTHMU
mpoMikkaMu (0cOOIMBO JOBIHMH MK HIDKHIMH IapaMH, 9acTo MOHAn | cM); KiHIeBa JIomaTh HEeBeNIMKa abo
JIOCHTD BEITHKA, AJTE BY3BKA ....vvveueetierereriesesisestetesessesessesessesesseseseesessesessasesessesessesensesensesensesen sasesessens T. distantilobum
+ JIucTkH MUPOKOOOSPHEHO-IAHIICTHI A00 00CPHEHO-JIAHIICTHI, 10 BEPXIBKH TOMITHO PO3IIMPIOIOTHCS; YCi (200
2-3 BepxHi) mapu OIYHUX JiomaTtedl JOCHTH 30JMXKEHI, MPOMDKKM MK HHUMH 3JHMBalOThCS 3 PO3LIMPEHUMH
OCHOBaMH JIOTIaTeH; caMi JIonaTi AeabpTono i0H1 a00 BYy3bKOAEIBTOIOI0HI, KOPOTKO 3arocTpeHi abo NpHUTYIUIEH],
JIe0 BHM3 BIJIrHYTI; KIHIEBa JIONaTh 3a3BMYall BeNMKa; 30BHILIHI JIMCTKA PO3ETKM YacTO LUIICHI
.................................................................................................................... T. stenoglossum
8. 30BHIIIHI JUCTOYKH OOTOPTKH 3 JY)KE HIMPOKOK OLIyBaTOK IUIIBYACTOK OOJSIMiBKOKO, 10 1/3 mmpunu
JIMCTOYKA; y CEpeAHill 4acTHHI TEMHO-3€JIeHi, YacTO 3 HEBEIMKMMH POTONOAIOHMUMH BHPOCTAMH; POCIHHU
HEBENWKi, 5—15 cM 3aBB., 3a3BHYall i3 IyKe TOBCTUM KOPECHEM; IBITYTh y CEPIHI—TPYIHI, Y OS3IHCTOMY CTaHi.
Apean oxommoe miBgeHb Kpumy Ta 0. 3MiiHHH, MoOke 3ycTpidaTucss B OOTaHIYHMX KOJEKIIiSX
............................................................................................................................................................... T. hybernum
+ 30BHIIIIHI JUCTOYKH OOTOPTKHU Oe3 00IIMIBKH ab0 3 By 4010 (MeHIIe 1/4 yciel mupuHu IrcTouka) OiTyBaToO0
00JSIMIBKOIO; piAmne Maibke IUIKOM IDIBYACTI, aje TOJi IUTiBYacTa YacTHHA JINCTOYKA c1abo BiIMEKOBaHA Bif

HOro OCHOBHOT, 0J1i/10-3€7ICHOT YaCTUHH; POCIMHU MOIIUPEH] Y JTICOCTEIOBIH 1 CTEMOBIH 30HAX ...vvevvveeverereerenns 9
9. JIuctouku oOropTku 6e3 poromnogiOHKX BUPOCTIB (200 JIMIIE MOOJMHOKI 3 HUX 13 MAJIONIOMITHUMH PIKKaMH)
.. 10

+ Yci aucToukn 00ropTky a0 NpUHANMHI JIesIKi 3 HUX 13 BUPa3HUMHU POTOIIOIOHUMH BUPOCTaAMHU
10. 30BHILIHI JUCTOYKH OOTOPTKH Bifl AWIENONIOHMX IO JaHUETHHX, 3a3BUYall IIUPINI 32 BHYTPILIHI i OUIbII-
MEHII NIPUTHCHYTI; JUCTKH HEPHUCTOJIONATEBI, 3 PO3CTABICHHUMH BY3bKOJCIBTONOAIOHUMH JIONATSIMH, B 0OpHUCi
00epHEHO-TiHIHHO-TaHIETHI; POCIIMHU [[BITYTh y KBITHI—TpaBHi, 6—20 cM 3aBB.; S3MYKOBI KBITKH MO KPaIO KOIINKA
3HH3Y 3 J0Ope BHUPaXCHOIO MO3IOBKHBOIO TEMHOIO (CipyBaToro abo IIJIOBATOK) CMYKKOIO; KBITKH 3 IMHIIKOM;

KBITKOHOCHI CTPiJIKHM roJti a00 Maiike rofii. POCTE HA CONOHITIOBATUX JTYKAX ....veverrererreereseraesenseesersensens T. klokovii
+ 3OBHIIIHI JTUCTOYKH OOTOPTKH BiJ BY3bKOJAHIICTHUX O JIHIHHUX, 3a3BHYAi BYXUi 32 BHYTPIIIHI; POCIUHI
UBITYTh Y JIAMTHI—KOBTHI; KBITKH JKOBTI, 3 TIFTKOM. ...c.ueeuterttrseeneesseensenseaneesseeneensesneansesseansesseeneansesnsensesneensessesnsees J11

11. JIuctku cipyBato-3eiicHi, 3 000X OOKiB Ky4epsiBOBOJIOCHCTI, B 0OPUCI 00CPHEHO-IAHIICTHO-THICTIONI0HI, B
IUTICHUX JI0 MEPUCTOJIONATEBUX; KBITKOHOCHI CTPUIKM 3 PSCHUM MaBYTHHHCTHM IOBCTHCTHM OIIYIICHHSM;
cim’stuku 4,3-5,5 MM 3aBa., ixHiii HOCcMK 5-9 MM 3aBm. Pocte Ha Cyxux cTemax, JECOBHX 1 KaM STHHCTHX
BIJCIIOHEHHX .... T.serotinum
+ JIuctku 3ereHi, roti abo Maiixke ToJIi, BiJ 00epHEHO-TAHIETHUX 10 MabKe JTIHIHHUX, Bi HUTICHUX, O1TbII-MEHIII
3y04acTuX, 10 IEPUCTOPO3AUILHIUX; KBITKOHOCHI CTPLIKH ITi7] KOITUKAMH 3 HEBEJIMKOIO KiTbKICTIO TAaBYTHHUCTOTO
MTOBCTHUCTOTO OMYIICHHS a00 3 MOOAMHOKMMH 3BHBHCTHMH BOJIOCKAMH, 1HOI TOJI; CiM’SHKH 3—4,5 MM 3aBII., 3
HOcHKOM 4—6 MM 3aBA. Pocre Ha CONOHIIOBaTHX IyKax, MO Kpasx OOIIT, OCOONMBO y CTEMOBii 30HI
.......................................................................................................................................................... T. besarabicum
12. VYci abo OUIBMIICTH JIMCTKIB PO3ETKM OOEpHEHO-JIAaHIETHO-IHIEenoi0HI, IiTicHI, OUTbII-MeHII 3y04acTi;
BHYTPIIIHI 1HOJI HETJTMOOKO MEPUCTOIIONATEBI; JOCUTH )KOPCTKI, BITHOCHO T'yCTO BKPHTI Ky4epsSIBUMH BOJIOCKAMH;
30BHIIITHI JTUCTOYKH OOTOPTKH BY3bKOJIAHIIETHI, JIESAKI 3 HUX i3 HEBEJIMKHUMHE POTOIOIIOHUMU BUPOCTAMU; CiM THKH
3,54 mm 3aB1., 3 uyOkOM 6—7 MM 3aBI.; NWISKKA 0e3 MIIKY. BUI OMHMCAHO SK CHIEM KaM’ SIHUCTHX CTEIiB Y
[MiBriuHOMY [IpHaopHOMOp i, ale apealt MOTPEOYE MOAATBIIOTO BUBUCHHS. ... .cve.vereveeeerererereseneenens T. hypanicum
+ JIMCTKM BiIHOCHO TOHKI, Tomi abo 3 HebaraTbMa KydepsBHMH BOJOCKAMH; 30BHIIIHI JIUCTOYKH OOTOPTKH BiJ
JIAHTIETHO-THIETIONIOHNX 10 JIAHIETHHUX; yCi abo Maibke BCi JIMCTOYKH OOTOPTKH 3 JOCHUTh BEIIMKHMH, alie
BY3bKUMH PiKKaMU; CiM SHKH 2,5—-3,5 MM 3aBI., 3 9yOKOM 5—6 MM 3aBJ.; MIISKH 3 MWIKoM. KynbTHBOBaHA Ha
JIOCHIHUX JIUISTHKAX POCIIMHA 3 TOBCTHM KOPEHEM ......euveruentenrenteurereesensentensensentemeenessessensensensereenesseeses T. kok-saghyz
13. 30BHIIIHI JINCTOYKH OOTOPTKM Oe3 pOronoAiOHUX HApOCTIB abo JMIIE AEsKi 3 HUX 13 HEBEJIMKHMHU PIXKKaMH,
JIAHIIETHI 200 JHIHHO-TIAHIIETHI, Ha BEPXIBIIi JOBTO i BY3bKO BIATATHYTI, B OCHOBI 3a3BHYail 1,3—2 MM 3aBIII., yiKe
i 4Yac MBITIHHA CWIBHO BiOXWIEHI, aX JO BIJICHYTHX OHW3y; OCHOBHI Oi4HI JomaTi TJIMOOKO
MEPUCTOPO3AUIBHAX JINCTKIB CHJIBHO DO3CTaBJICHI, JiHINHHI; KIiHIIEBAa JIONATh HEBEJIMKa, TPWIJIONATEBa, 3
BIJITATHYTOO HIEHTPATIBHOKO HACTKORD ....vevvivtesveseessesesessessesseseesensessassessessessessessnsessessessesssssesensessenses sens T. tenuilobum
+ 30BHINTHI TUCTOYKH OOTOPTKH 3a3BUYal 3 pOTOMOAIOHMMH HapocTaMu (pixKKaMH), IPHJIETIII 10 BHYTPIITHIX 200
BIIXWJICHI BiJ] HHUX, aje TOJdi OUIBII-MEHII CHpSIMOBaHI Bropy 4YM KOCO Bropy; BiJ SHIENOMIOHHX JO
ITUPOKOJIAHIIETHUX, HA BEPXIBI[i KOPOTKO H TYIO BIZITATHYTHX ..vveevrerverreeseesseessseesseesseesssessseesseesssesssesssees sesssses 14
14. TTumsIKy 3 THIIKOM; JIOTIaTi 3a3BHYail TIIHOOKO MEPUCTOPO3AITBHUX JIUCTKIB PO3CTaBJICH], 1€IBTONMOMI0H], 4aCTO
MIePEeXOAATh y OUTBII-MEHII JOBTE JIiHIHHE 3aKiHUEHHS; MiX JIOTIATSIMH YacTO HASBHI OJATKOBI YacTKH i 3yOIIi
.................................................................................................................................................... T. erythrospermum
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+ [Iunsikn 6e3 nuIky, piamie 3 MOOAWHOKUMH ITUJIKOBUMH 3€pHAMH, HEJIOPO3BHHEHI; KBITKH MEPEBaYKHO CBITIO-
001 7 v LT PSPPSR POV POTPRTPRT 15
15. 3anumkw miXB MUHYJIOPIYHHUX JINCTKIB B OCHOBI PO3ETKH 3a3BHYail BiACYTHi; OiUHI JOmaTi TSKIIOTH IO
BEPXHBOI YACTUHH JICTKA; YSPEIIKA JOBT1; JIUCTKH SICHO-3€JICHI; KBITKOHOCH ITICIIS IBITIHHA KOPOTIIi 32 JIUCTKH
Q0O JTHIIIE TPOXH JIOBIITL ...vvevruvvenveresesesesessesessesessesassesessssessssesessesessesessesensesensesessesensesennns T. parnassicum

+ 3aMIIKY TiXB MUHYJOPIYHUX JIUCTKIB Y OCHOBI PO3ETKH AOOpE MOMITHI; JIOMaTi JOCUTH PiIBHOMIPHO pO3MillleHi
B3JIOBJK JIFICTKA; YSPEIIKH KOPOTKi; TMCTKA HACHUEHO-3€JIeHi, TpaB’ THICTO-3€JIeHI 0 TEeMHO-3€JICHIX; KBITKOHOCH
micIs IBITIHHS y 2-3 pasu JTOBIII 3a JUCTKA
................................................................................................................................................................. T. persicum
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| Natalia M. SHIYAN! @ | Svitlana O. NYPORKO?

ABSTRACT

The article is devoted to the scientific achievements of the famous florist and
phytogeographer, Dr. A. Rehman (1840-1917), in the field of studying mosses,
lichens, vascular plants. A brief biography of the scientist and information about
his expeditions, of which there are about 40, are given. We have conventionally
divided these expeditions into three periods: the period of Eurasian expeditions
((1859)1865-1874), the period of African expeditions (1875-1880), and the
period of European expeditions (1881-1910). The result of these expeditions are
numerous herbarium collections and separate thematic collections of A. Rehman,
which are stored in a number of European, South African and North American
herbaria. They contain many authentic specimens that served as the basis for the
description of new species in the taxonomy by world-class botanists. For
example, from A. Rehman's African collections were described 29 taxa of
vascular plants and 300 of bryophytes. The scientist’s significant contribution to
the study of the taxonomic diversity of the genus Hieracium L. (Asteraceae) is
noted: a rich herbarium material was collected and a number of works on this
topic were published. Attention is drawn to the key role of A. Rehman in the
publication of “Flora Polonica exsiccata”, which influenced the formation and
development of systematic and floristic research in Ukraine and Poland. He
explored vast territories belonging to different climatic zones with different plant
formations and acquired extensive botanical knowledge about plants, which he
embodied in his floristic and floristic-phytogeographical publications. The main
scientific his works in the field of physical geography, systematics, taxonomy,
floristics, phytogeography, geobotany and ethnography are presented and briefly
analyzed. The article provides brief information about two collections of
A. Rehman, which are stored separately in the Herbarium of the Ivan Franko
National University of Lviv (LW): the collection of bryophytes from South
Africa — 650 herbarium packages and the collection of the genus Hieracium L.
from Europe — about 9,000 herbarium sheets.
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Cepen mesgu  cBitoBux BueHHx XIX—XX cromitrs mnpodecop JIbBIBCHKOTO
yHIBepcUTeTy, J0KTOp AHTOHINM Peman (mon. Antoni Rehman, wim. Anton Rehmann) (1840-
1917) (FIGURE 1) 3aiimae ginbHe Miclie K BHIATHHH HayKOBEIb i MaHAPIBHUK. BiH oxuH 3
NEepUIMX MPOBOAMB NMPHPOIHUYI AochipkenHs y [liBnenniii Adppuni, B Kpumy i Ha KaBkasi.
CBoi ruboki 3HaHHA GuIopu €BPOIM BYCHHUI BMIJIO TTOEIHYBAB 3 TPYHTOBHOIO O013HAHICTIO 3
reorpadii, 10 JO3BOIMIO HOMY CTaTH «ITIOHEPOM» HONIBChKOI ditoreorpadii. Foro nayxosuit
JIOpoOoK — 1me Onm3bko 90 HAyKOBMX Ta HAyKOBO-TIOMYJISIPHUX IMpallb, cepea SKux 35
NPUCBSYCHI MUTaHHAM O0TaHiKM Ta reorpadii pocius, i 61u3bko 120 Tuc. repbapHuX 3paskis,
0 TpeAcTaBisioTh oHaa 6 000 BUAIB CyIMHHHMX POCIMH, MOXIB, JIMIIAWHUKIB 3 €Bpomny,
[liBnennoi Adpuku Ta Manoi Asii (Finkel & Starzynski 1894, Olszewicz 1972, Codd & Gunn
1982, Stafleu & Cowan 1983, Mirek & Zemanek 1990, Zemanek 2000b, Zagulsky & Zemanek
2001). B uux 300pax mpeacTaBiieHa IIiHHA TAKCOHOMIYHA, (1opucTHYHA Ta ¢iToreorpadivyna
iH(dopmallis, a Takok 06araTo aBTEHTUYHHUX 3pa3KiB, M0 CIAYT'YIOTh €TaJOHAMU IS IECATKIB
Ha3B TaKCOHIB pociuH cBiToBol uopu (Khmil & Tasenkevich 2014).

% ; AHntoHili Peman wHapomuBcs 13
tpaBHs 1840 poKy y cioistueHii HiMEIbKii
ponuHi miuHoro maiictpa lO3eda Pemana,
gska Ha movarok  XIX  cromrtrs
nepecemmiack 10 M. KpakiB (ITonbira).
HameBHo, came [HMM  TIOSICHIOETHCS
HamucaHHS  TMpi3BUINA  JOCTIAHMKA B
HiMellbKOMY Bapianti «Rehmann», a B
nojbcbkoMy — «Rehmany. Bin omHakoBo
no0pe BOJIOJIB SK HIMEIBKOIO, TaK 1

| MOJIbCHKOIO MOBaMH.

OcBiTHIH 1 HaykoBHH mUIAX A.
Pemana pos3mouaBcs 3 HaBUaHHSA Yy
KpakiBchKiid TiMHa3ii Cestoi Arau y 1860
p., € BiH B)Ke NpPOSBUB cebe K OOTaHIK,
CKJIaJal0oul  CBOi  mepuri  repOapii.
Ocobucricte A. Pemana sk pgociigHuKa
(dhopMyBaach i BIUTMBOM HHU3KW 3HAHHX
eBpornelicbkux (axiBui. Cepes HUX BapTo

l ,7 3rajjaTd  HAWBUIATHIIIOTO  ITOJIBCHKOTO
I / | ManapiBHuka XIX cromitrs FO. Bapmiesnua
ot A, - YA R V) on Jozef Warszewicz, 1812-1866),
N “—  aBCTPIHCHKOTO OoTaHika, 3HAHOTO
apxiBy [I'ep6apiro JIbBiBCcbKOro HamioHATBHOIO ®. Tepbixa (Him. Franz Herbich. 1791—
yuiepenrery imeni Iana ®parica (LW). 18.65) pnom:cmcofo OoraHika, I (’)(beco a
FIGURE 1. Antoni Rehman (1840-1917). Photo from ’ . » 1P P
. . SArenoncekoro yHisepcurety [.P.H. Yepss-
the archive of the Herbarium of the Ivan Franko
) o . KoBCbKOTO (mona. Ignacy Rafal Napoleon
National Universitv of Lviv (LW). ) ) .
Czerwiakowski, 1808-1882). Came im A.
Peman 3aBasiuye CBO€IO MATOTOBKOIO Y IIOPUCTHUHUX Ta (iToreorpadiuHuX AOCHTIIHKEHHSIX,
(dhopMyBaHHIO OCOOJMBOTO TOTJISAAY HAa MPUPOAY 1 HEOOXIAHOCTI MOIIYKY IMIMPOKHUX 3B’S3KIB
MiX MOIIMPEHHSIM POCIUHHOCTI Ta YMOBaMH HABKOJIUITHBOTO CEPEIOBUINA, a 1€ — BEITUKOIO
CHIIOIO Ta CHepriero 10 mogoposkeit (Zemanek & Zemanekl 1990).

[lin gac HaBuaHHs B yHiBepcuTeTi A. PemaH mpoBOIUB MOJIBOBI pOOOTH B OKOJIMISAX
KpakoBa, B Tarpax ta 3axinmnux beckunax, BuBuarouu (iopy. Y 1862 porii BiH ony0sikyBaB
CBOIO MEpIIYy HAYKOBY pOOOTY, MPHUCBSYCHY BHBUCHHIO KPHUIITOTAMHHUX POCIHH OKOIHIIh
M. Kpakis (Rehmann 1862, Brzegowy & Korzeniowska 2025). A sxe y 1865 pomi min
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kepiBHUITBOM Mpodecopa [.P.H. UepssikoBcbkoro Ha miactasi mpaui «O Zyciu roslin slow
kilka» («Hexinoka crie npo socummst pociuny») OTPUMYE CTYIiHB A0KTOpa dinocodii (Mirek &
Zemanek 1990, Zemanek 2000a, Zagulsky & Zemanek 2001).

Boxe Oynyum acucrenToM Kadenpu 6oTaHiku ArenoHchKkoro yHiBepcutety, y 1866—1867
pOKax BiH ine 10 MroHxeHcbkoro yHiBepcutery (HiMeuunna), 1e BAOCKOHAIIOE CBOT 3HAHHSA 3
aHATOMI1 POCJIMH 1]l KEPIBHUIITBOM BiJJOMOT0 Ha TOH yac (axiBii 3 mporo HanpsMky K.B. ¢pon
Hereni (nim. Carl Wilhelm von Ndgeli, 1817-1891). Came K.B. ¢pon Hereni cripusiB inTepecy
A. Pemana 10 BUBUYEHHS CHCTEMATHKH POCIIHH 1 30kpema poxy Hieracium L. (Asteraceae). Y
1868 pori A. Peman 3axuiiae HaykoBy mpariro «O utworach zZywicznych drzew Szyszkowyhy
(«lIpo cmonami kamanu Xe6ouHux Oepee»), OTPUMYE JOKTOPChKHii crymins (Doktor
habilitowany) i mocany mnorenra anaromii Ta Mikpockorii SIrenorcbkoro yHiBepcutety (Mirek
& Zemanek 1990, Zagulsky & Zemanek 2001).

VY 1880-1881 pokax A. Peman oTpuMaB IpOMO3HUIIIIO B3ATH y4acTh Y KOHKYPCI Ha mocay
mupektopa IncTuTyTy reorpadii mpu JIbBiBchkoMy (Ha Toit yac Mo3ndincekomy) yHiBepenTeTi
(Uniwersytet Jozefinski we Lwowie). 3 MeToro moriu0iieHHst 3HaHb 3 Teorpadii, acTpoHomii Ta
reosiorii HaBecHi 1881 poky HOCHiAHMK MPOXOAWUTH CTaKyBaHHS y M. Bimenb (ABcTpis) Ta
M. bonn (Himeuunna) (Zagulsky & Zemanek 2001).

Y 1882 pomi, mpoHMIOBHIM IO KOHKYpCYy Ha mocaay mpodecopa JIbBiBChbKOTO
yHiBepcurety, A. Peman ouomoe enuny Ha [anmuunni kadenpy reorpadii. ¥ 1897-1898 pokax
BiH o0iiiMae mocany aekaHa ¢inmocodcbkoro ¢axynbreTy JIbBIBCBKOrO YHIBEPCHTETY, a Y
1898-1899 pokax — nocany pekropa nporo yHiBepcutery (Mirek & Zemanek 1990, Zagulsky
& Zemanek 2001). Kpim mporo, BueHuii OyB ofHUM 3 iepiiux wieHiB [lobchkoro ToBaprcTaa
npupojo3HaBiiB imMeHi Komnepuika (Polskie Towarzystwo Przyrodnikow im. Kopernika),
3aiiMaBcs ATOTOBKOIO Ta BUJAHHAM *KypHainy ToBapucTBa — «K0OSMOSy, KMl MaB HEaOUSKUN
BIUIMB Ha I[iJIe MOKOIIHHS MOJBChKHX 1 yKpaiHchkux gociinaukiB (Finkel & Starzynski 1894).

[Tpuningtoun Oinpiie yBaru Ta 4yacy reorpadii 1 BimiMmIoBmIM, B sIKIHCh Mipi, Bif
ooraniku, A. PeMaH Bupillye mepenaTtd CBOI KOJIEKI[ll 0 pI3HMX HAYKOBUX YCTaHOB (Ha
CHOTOIHI 32 IAaHUMH JIOCHITHUKIB 24 repOapii cBiTy MICTATh Horo 300pu). YacTuHy repbapHuX
MaTepiaiiB 1 6otaHigHOi O10mioTekn y 1899 poui A. Peman nonapysas boTaniuHOMY IHCTUTYTY
JIbBIBCHKOTO YHIBEpCHTETY, @ YaCTHHY BJIacHOi 6i10mioTexu po3nponas (Finkel & Starzynski
1894, Roupper 1917, Zagulsky & Zemanek 2001).

Busnaroun Baromuii BHecok A. PemaHa B HayKy Ta 3 Haroju 10BiJ€0, aBCTPO-YrOPChKUI
ypan y 1910 pomui Haropomus ioro opaenom 3amizuoi Kopouu (Osterreichisch-Kaiserlicher
Orden der Eisernen Krone) III crynens. [Tomep A. Peman 3 ciuns 1917 poui y JIbBOBI i
noxoBanuii Ha JInuakiscekomy 1BrHTapi (Ochyra & Zahulskyy 1999, Brzegowy 2021).

OCKiJIbKM KOJIO 1HTEpeciB BYEHOTO OHOYACHO OXOILUTIOBAIO JBI HayKW — OOTaHIKy Ta
reorpadiro, TO Take MOEJHAHHS B1IOOPA3MIIOCh HA PI3HOIUIAHOBOCTI HOTO €KCIIENuITii Ta 301pOoK.
[TpotsiroM >KUTTA BiH 31iHCHUB ONMH3bKO 40 KOPOTKHX 1 TIOBFOTPHBAIHMX EKCIETUIIIMHUX BHUI3/IB
(Mirek & Zemanek 1990, Zemanek 2000b, Kohler 2002, 2008, Tasenkevich et al. 2014), sxi
YMOBHO MOYKHA TOJIJIMTH Ha TPH Nepionu: nepion eBpasiiicbkux excrienumiit ((1859)1865-1874
pokw), iepiof apprkanchkux excrieannii (1875—1880 poku) Ta mepios eBpONEHCHKUX SKCTISUITIA
(1881-1910). Hocmimxyroun BeIU4Ye3Hi TEPUTOPIi, 10 HAJIEKAIU 0 PI3HUX KJIIMATHYHUX 30H 3
PI3HUMHU POCIMHHUMH (OopMallisiMU, BiH 3400yB HIMPOKI OOTaHIUHI 3HAHHS PO POCIMHH, SIKI
BTUTIOBAB Y CBOIX (pJIOPUCTUYHHX Ta (QIIOPUCTUKO-(hiTOreorpadiuHux myomiKarisx.

Opni 3 mepmmx poOiT A. Pemana Oynu mpucsueHi moxomomiOnum «O mchach i
watrobowcach Galicyi zachodniej i stosunku ich do ogolu roslinnosci» («llpo moxu ma
neuinoynuku 3axionoi I'anuyunu ma ix 36’130k 3 pocaunnicmio 6 yinomy») (Rehman 1864) ta
«Versuch einer Aufzdhlung der Laubmoose von Westgalizien» («Cnpoba nepenixy moxig 3axionoi
Tanuyunuy) (Rehman 1865). O6uaBi poOOTH Maji HOBAaTOPCHKHH XapakTep s IMOJIbCHKOT
OOTaHIKM, OCKUIbKH BIIEPILE aBTOPOM 3pOOJICHO AETalbHMI aHalli3 BUIOBOTO CKJIAIy Ha TIi
€KOJIOTIYHUX Ta enadiuHuX YMOB MiBACHHO-CX1HUX paiioHiB [lompmi (Mirek & Zemanek 1990).
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HameBHo, HaliBaroMimyM HayKOBUM JOPOOKOM JUIsl CBITOBOI HAyKH OYJIW JOCIIIKEHHS
A. Pemana y IliBnenniit A¢ppuui. Cepen BaxJmBuxX poOiT, B AKMX BUKJIAJIEH] pe3yJabTaTh J10C-
nmimpkerb A. Pemana y [liBnenniit Agpuii BUAUISIFOTECS 1B1 MOHOTpadii. OnHa 3 HUX 3 ¢iTore-
orpadii «Geobotaniczne stosunki potudniowej Afrykiy («l eobomaniuna xapaxmepucmuxa
Ilisoennoi Agppuxu») (Rehman 1880), B sikiii aBTOp OXONUB YBaror HU3KY MaJIOIOCIIIKESHUX
Ha TOW 4yac perioHiB i€l yacTuHU KOHTHHEHTY (Karcbky 00macth, OpaHkeBy BUIbHY pecmy0-
niky, JIpakonosi ropu, Jlecoro, Haranbs, TpancBaans). Ha ocHOBI TonorpadiyHux Ta KJIiMaTu-
YHUX JIaHUX aBTOP BUAUIUB CiM Te000TaHIYHUX «PETIOHIBY, IS AKHX MOJAaB XapaKTEPUCTUKY
YMOB HaBKOJIUIITHHOTO CEPEIOBUIIA 3 OMKUCOM POCIMHHUX Qopmariii. [Hia — 3 ¢pi3uyHoi reor-
padii «Das Transvaal-Gebiet des siidlischen Afrika in physikalisch-geographischer Beziehung»
(«Obnacms Ilieoennoi A¢ppuxu Tpanceaanv y ¢hizuxo-eeoepagiunomy acnexmi») (Rehman
1883), ne A. PemaH, KpUTHYHO aHATI3YIOUH Ipalli MOMEPEIHHKIB, BIIEPIIE JETAIBHO OIHCYE
oporpadito Ta rizporpadiro TpaHcBaairo, miAKPECIIOOUH, IO XapaKTep PErioHy BU3ZHAYAETHCS
JIBOMa HE3aJIS)KHUMH IIJIaTO Ta HU30BUHOIO.

Sk omuu 3 mepmmx ¢uopuctiB 1€l Teputopii A. Peman 3i0paB 1iHHME TepOapii, mpen-
CTaBJICHHH OararbMa aBTEHTUYHHMH 3pa3kaMu. 3a apprkaHChKIMU KoJekiisimu A. Pemana Oymu
onucani 29 BHUIIB CYIMHHUX POCIHH, cepel HuX: Bersama lucens Szyszyl. (Melianthaceae),
Cadaba juncea Szyszyl. (Capparaceae), Elacodendron glaucum Szyszyt. (Celastraceae), Greyia
radlkoferi Szyszyl. (Greyiaceae), Oxalis mariae Szyszyt. (Oxalidaceae), Pelargonium tysonii
Szyszyt. (Geraniaceae), Vitis natalitia Szyszyt. (Vitaceae) Ta 6mm3bko 300 TaKCOHIB MOXOITOTIOHUX,
cepesl HUX Taki K pin Rehmaniella C. Mull., Buau Archidium rehmannii Mitt., Fabronia rehmannii
Miill. Hal., Fissidens rehmannii C. Miill., Leucobryum rehmannii Miill. Hal., Pterobryopsis
rehmannii Magill Ta iH. (Szyszytowicz 1888, Codd & Gunn 1982, Mirek & Zemanek 1990,
Kondratyuk et al. 2011, Khmil ez al. 2013, Khmil & Tasenkevich 2014).

VY ¢donnax I'epbapito JIbBIBCEKOTO HalllOHAIBHOTO YHiBepcuTeTy iMeHi IBana dpanka
(LW) 306epiraerncest kKonekiist Moxonoaionux A. Pemana 3 ITiBnennoi Adpuku (650 repoapHux
MakeTiB) eKCHKaTh y aABox cepisx «Dr. A. Rehman, Musci Austro-Africani» (1875-1877)»,
«Dr. A. Rehman: Musci austro-africani cont.». (FIGURE 2a, b). BriopsiikyBaHHs KoJIeKIii 1aio
3Mmory miarorysatu karanor «Komnekuis MoxiB A. Pemana 3 IliBnennoi Adpuku B I'epOapii
JIbBIBCHKOTO HAIlIOHAILHOTO yHiBepcuTeTy iMeHi IBana ®panka (LW)» (Khmil et al. 2013) i
MPOJIOBKUTHU POOOTY HaJ HOMEHKIATYPHUM OMPALIOBAaHHIM 301pKH.

[TonpoBi nocmikeHHs auimaiHukiB A. Peman npoBiB y 1866 pori B okonuisix M. Kpakis
1 ¢. XKerecris, mo B Tarpax, Ta npofoBxuB ix y 1877—-1878 pokax, BUBYaIOUM TaTPaHCBKY
nixeHodmopy. Bimomo, 1m0 kosekirito 3pas3kiB 1866 poKy MOCHITHHUK TEpeaB Ha BUSHAYCHHS,
ajie BOHA He MoBepHynack 10 Hboro (Rehman 1862). Tomy marepianu 18771878 poky BueHHi
BH3HA4aB caMoCTiitHO. [TiIcyMKOM JIXEHOJOTIYHUX JOCIIKeHb 3axigHol ['aquyuHu cTana
3HaKkoBa npansg A. Pemana «Systematyczny przeglgd porostow, znalezionych dotgd w Galicyi
zachodniej...» («Cucmemamuunuii cK1a0 JUWANUHUKIG, HUHI 6UAGIeHUX Y 3axiowil
Tanuuuni...») (Rehman 1878). B Hiit aBTOp BIiepIie 1aB IeTaTbHUMA OIS 1CTOPIi BUBYCHHS
binbcbkux Tarp, mounHarouu Big 1776 poky Ta Ha OCHOBI KpUTHYHOTO aHAJI3y Mpallb momnepe-
JTHUKIB 1 BJTaCHUX 300piB ONMPUITIOAHUB ACTATBHUN CHCTEMAaTUYHUN CITMCOK TAaKCOHIB 13 BKa3iB-
KOO YMOB Ta MICIIb iX TparissHHs, OCUJIAIOYUCh Ha JDKepeno iHdopmartii.

Amnari3 po0iT A. PemaHa CBITUMTH, 1110 BUBYEHHIO CYIMHHUX POCJMH BiH IOYaB MPHIUISTH
yBary 3 MepImx poKiB CBOET HAYKOBOI Kap’€pH B X0/Ii (IIOPUCTUYHMX 1 Fe000TaHIYHHUX JJOCIIHKEHb
[Naymamraun. Xoda BUeHU 30MpaB YHCENTbHI 3pa3Ky WX TPYIT POCIHMH Ta HOTro B TIEPIITy Yepry IiKka-
BUJIA HE TX CHCTEMATHKa, a TIOIUPEHHS, €KOJIOTIsI Ta POJIb B POCIMHHUX YTPYIOBaHHSX. Tak, pe3ylib-
Tary BJIACHUX JOCHTIHKEHb TMaropoTel, XBOIIIB 1 MIayHIB y ['aMuuHi BiH BUKJIAB y cTarTi «Die
Gefiss-Kryptogamen von Westgalizien» («Cyounni xkpunmozamu 3axionoi I'amyunu») (Rehman
1862), ne 3adikcyBaB MiCIIe3pOCTaHHs HU3KW BHUIIIB HA ITiid TEPUTOPIT (HAITPUKIIa I, HaBIB Equisetum
telmateia Ehrh. nnst okormuis JIbBoBa), BIAMITHB PI3HUIEO Mi>K IOIIIMPEHHSM Ta KUTBKICTIO BUJIIB ITi€T
rpymu pociuH y 3axiaHii (47 BuaiB) Ta Cxignii (30 BuziB) ["ammuuHi.
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PHCYHOK 2. 3pa3ku 3 kouekuii moxiB A. Pemana 3 IliBxennoi A¢ppuxu B LW: a — Octodiceras nlgréscens
Rehm. n. sp. (LW212256) i3 cepii excukatu «Dr. A. Rehman, Musci Austro-Africani» (1875-1877)», b —
Anomodon robustus Rehm. n. sp. (LW211845) i3 cepii «Dr. A. Rehman: Musci austro-africani cont.».

FIGURE 2. Specimens from A. Rehman's mosses collection from South Africa in LW: a — Octodiceras
nigrescens Rehm. n. sp. (LW212256) from the exsiccata «Dr. A. Rehman, Musci Austro-Africani» (1875 —
1877)», b — Anomodon robustus Rehm. n. sp. (LW211845) from the exsiccate «Dr. A. Rehman: Musci austro-
africani cont.».

[TomiTHWMIA CITiT B CHCTEMATHIT CYTUHHUX POCITHH A. PeMaH 3B 1o co0i TOCTiKEHHIMI
TaKCOHOMIYHOTO Pi3HOMaHITTs pory Hieracium L. (Asteraceae). Sk Oymno 3ragaHo Buille, Iij1 4ac cra-
’KyBaHHSI B MIOHXEHCBKOMY YHiBepcuTeTi y 18661867 pokax, i/ BIUTMBOM BiJIOMOTO HiMEI[BKOTO
6oranika K.B. (pon Hereni, A. Peman 3artikaBuBcs 1i€ro rpynoro pociaus (Rehmann 1895, Mirek &
Zemanek 1990, Zagulsky & Zemanek 2001). Ilepmmii eTarn 1ux goCiipkeHb TprBaB 10 1878 p. i
OyB TOBHICTIO TOB’si3aHuMi 3 [ammumHoro: «...Hieracien meines Vaterlandes (Galizien)...»
(«...Hewyusimpu moei 6amoxiewunu (Iarmunu)...» (Rehmann 1895). Ilicnsa nmepepu A. Peman
MIOHOBUB BHBUYECHHsS pony Hieracium s.l., 30uparoum KoOJNeKIi0 3pasKkiB 3 okomuipb JIbBOBa,
Jobpomust, bponis, 'oponenkn, Ctpus, B Yipaincekux Kaprarax, Bucokux Tarpax. [To3a tum, 10
310paHKX MaTepialiB BiH JOJYy4YMB BiacHi 300pu 3 HiMeyunHu Ta ToximHboi Tepuropii JInTem, a
TaKOXK KOJIEKIIIi mepeaaHi HoMy BiJl IHIMMX JOCIIIHUKIB: TepOapiii TaTpaHCHKUX HEUYHBITPIB BiJ
HiMerpkoro Harypaiicra A.B. Illepderns (aim. Aurel Wilhelm Scherfel, 1835-1895), 36opwu 3 Tere-
piHboi TepuTopii binopyci Ta JlutBu muroBehkux nocnianukis B. Jln6osebkoro Ta M. TBapaoBch-
koi (mon. Maria Twardowska, 1858—1907), Ta in. (Rehmann 1895, Wojcik 2003, Korybut-Marciniak
& Studnicka-Marianczyk 2021). Tox nuisixom BuBYeHHS1 Hieracium s.l. y mpupoai Ta oOMiHy mare-
piazamu A. PemaH 3i0paB 4HCIIEHHY KOJEKIIiFO TPECTAaBHUKIB IIOTO POLY, SKa CKIATAETHCS 3 KiJlb-
KOX THCSTY 3pa3sKiB, 1 MicTUTh 1H(opMarrito ripo 2400 nokarmiteriB (Rehmann 1895). Konexkiist cBoro
qacy ciayryBana A. Pemany ocHoBoro mmst onucy 128 takconiB Hieracium s.l., ONpUIIOIHEHUX B
HU3I poOIT, 30KkpeMa B cepisix crareit «Diagnosen der in Galizien und in der Bukowina bisher
beobachteten Hieracieny («/[iacznocmuuni onucu neuyiisimpis, 00 menep susgieHux 8 I anuuuni ma
Ha Byroeuniy, «Neue Hieracien des Ostlichen Europay («Hosi neuyiisimpu Cxionoi €eponu») Ta
iHmmx (Rehmann 1873, 1894, 1895, 1896, 1897). UacTrHa 3ariporioOHOBaHUX BUSHUM Ha3B JI0 TETep
BKUBAIOThCS SIK TIPUAHATI Ha3Bu (Hampuknan, Hieracium roxolanicum Rehmann (= Pilosella
roxolanica (Rehmann) Arv.-Touv.), 1HIII TOCITYXHIH B SIKOCTI 0a310HIMIB /ISl HU3KU HOMEHKJIATyp-
HUX KOMOiHaIiii B Mexax pomuiB Hieracium s.str. Ta Pillosella (manpukian, 6a3ioniMiB Pilosella
bauhini subsp. anisoclada (Rehmann) Sojak; Hieracium chaunocymum (Rehmann) Czerep.), a
peliTa po3mISIAETHCS B IKOCTI CHHOHIMIB JI0 TAKCOHIB PI3HUX PAHTIB a00 BIKUHYTI SIK HEBAJIITHI.
ybmnikaru 360piB Hieracium A. Pemana, a Takox Ti, o Oynu BUIaHi B eKkcukari «Flora Polonica
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Exsiccatay, ciyryBany Jyist ONKCY HOBUX TaKCOHIB HIIIMM JIOCIIHUKAM, 30KpeMa BHIATHOMY 3HaB-
1eBi 1€l rpynu pociuH HiMenbkoMy Ootaniky K.I'. Lany (vim. Karl Hermann Zahn, 1865—1940).
Konekmist pony Hieracium L. (Asteraceae) A. Pemana (LW) € ogHi€ro 3 1BOX iCHYFOUHX
Ha ChOTOJIHI CHeliai30BaHuX KOJIEKLIH MPeACTaBHUKIB 1i€i rpynu pociauH B €Bporni (FIGURE
3a, b). BapTo 3a3naunTy, 1mo HaiturcenbHima koyekiis Hieracium — repOapiit K.I'. [lana, sxuit
nHamiaysas 20 000 3pa3kiB (B), saumeno mig gac I CeitoBoi BitiHu y 1945 porti (Hiepko 1987,
Vogt & Gottschlic 2022). Ha Tenep, y I'epOapii [Ipupogaudoro mysero Yenascy (NMW) 36epi-
raethcs 30ipka «Hieracium collectiony», sxa Bkitodae Bunu bpuranii Ta Ipiranpii B KinbkocTi 6
719 3paskiB (https://museum.wales/curatorial/biosyb/vascular/collections/hieracium/). 306ipka A.
Pemana npencraBuukiB Hieracium B LW 30epiraeTbcst OKpeMO B MEXKaxX OCHOBHOTO (hOHIY
['epbapito B crapoBHHHIN AepeB’sHiN madi. 3a HAIIO MONEPEeIHbOI0 OLIHKOIO BOHA CKJajia-
erbes 3 Omm3bko 9 000 repbapHHMX 3paskiB, pO3MIIIEHUX Ha apKymiax po3mipom 29x41 cw,
HEPIBHOMIPHO PO3MOAiIeHUX 1o 27 nankax. 30ipka BKJIouae sik 30opu BnacHe A. Pemana, Tak
i {HIMX KONeKTOpiB, SKi BiH OTPUMYBAB B ap Ta Ha 0OMiH. [T HayKoBa iHHICTH MOJIATAE y TOMY,
IO 1€ 0JfHA 3 HalicTapimmx 30ipoK IILOro poAy B €Bpori, sika 30eperacs 10 Terep, 1 ska Mic-
TUTH LIHHY ¢iToreorpadiuHy Ta TAKCOHOMIUHY iH(pOpPMALIIO.

B ) L
arima L

Flora Galicyi.

L

202558 e

wir

PucyHoOK 3. KoJekuis Hieracium L. (Asteraceae) A. Pemana I'ep6apito JIbBiBCbKOro HamioHAJLHOIO
yHiBepcuTeTy iMeni IBana ®panka (LW): a — 3aransHuii BUIJIS] KoJleKii; b — npukiax 3pa3ka KoJiekuii.

FIGURE 3. Hieracium L. (Asteraceae) from A. Rehman's collection of the Herbarium of the Ivan Franko
National University of Lviv (LW): a — general view of the collection; b — example of the collection specimen.

[oza Tum HaykoBi repbapii A. Pemana Biairpaau BaKJIMBY pojib y CUCTEMATHINl M 1HIIMX
TpyN BUIIHUX POCIWH, OCKUIBKK Ha iX OCHOBI OyJiM OmMHMCaHi HOBI BHAW TaKMMH OOTaHIKAMH SIK
ILE. bByacbe (Cyperus rehmannii Boiss), 1. llluttunosuya (Gymnosporia rehmannii Szyszyt., Ochna
rehmannii Szyszyl., Pelargonium rehmannii Szyszyl.), A. Earnep (Heinrich Gustav Adolf Engler,
1844-1930) (Commiphora rehmanniana Engl., Rhus rehmanniana Engl., Zantedeschia rehmannii
Engl.) Ta in. Tak, I1.E. Byache, sikuii MaB TiCHI HayKoBi 3Bs1’3KH 3 A. PemaHOM, He JHIIIe KylyBaB
Hioro rep6apii, a if 3a0xouyBaB 70 HOBuX nogopoxkeii (Olszewicz 1972). Marepiainy, ski TbBIBCbKUIN
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JociaHUK nepenasas it BuBueHHs [LE. Byacke ctanm ocHOBOO ISl OMUCY HU3KK HOBHX BHIIB
onpumtonHeHux y «Flora Orientalis» (1867—1884 poku), a Tako)K BUKOPUCTAaHI1 JIJIsl OMKCY TTOIIIN-
PEHHS KaBKa3bKHX, KPUMCBHKHX Ta YKPAaiHChKUX TakcoHiB. Bimnaroun many xonekropy, I1.E. Byacbe
KUJTbKa TaKCOHIB Ha3BaB Ha 4yecTh A. Pemana, cepen Hux: Allium lepidum var. rehmannii Boiss.
(Amaryllidaceae) 3a 3pazkamu 310paHIMH TOCTITHIKOM 3 migHDIOK T. Kazoek, Cyperus rehmannii
Boiss. (Cyperaceae) 310panuii HuM >xe 3 okonuits M. [loti (I'py3is), Vincetoxicum rehmannii Boiss.
(Apocynaceae) Ta iu. (Boissier 1879, 1881).

3 omisAy Ha CUCTEMAaTHKY BUIIMX POCIUH IUIiAHOKO Oyrna criBnpaiist A. PemaHa 3 Koseroro
1o JIbBIBCHKOMY YHIBEPCHUTETY, BUAATHUM IOJILCHKUM OOTaHIKOM, CIEIIaliCTOM 3 CHCTEMAaTHKH
cynuHHUX pocauH Ta MoxiB [. [ummnosuyem (non. Ignacy Michat Szyszytowicz, 1857-1910).
OcranHiii OTpUMaB KJIACHYHY €BPOIECHCHKY OCBITY Ta 3aBEpUIMB MaricTparypy MHina
kepiBHULITBOM A. Enrnepa B yniBepcurteTi M. KenbH, 1€ cremiani3yBaBcsi Ha CUCTEMATHUIll Ta
reorpadii pocimH. Bin noOpe 3HaB repOapHy cCIpaBy, SKy BHBYAB Ha MPHUKIAII HIMEIIBKHX
kosekiit M. bepmin, M. [amOypr, m. Jletinur, M. JIpe3zaen. B [lomnbiii 0oCHOBHY yBary npuaiisB
nociimpkeHHsaM (iopu cyauaHuX pocinH Ta MoxiB Tarp (Finkel & Starzynski 1894). Tomy B yac,
koiu A. Peman mouaB Oinbliie NpuaUISTH yBary reorpadii Ta HaB4aJlbHO-OpraHi3amiiHii podoTi
y JIbBiBcbkOMY yHiBepcuteTi, [. [IIMmmaoBud 10omyduBCs 0 BUBYCHHS OOTAHIYHMX KOJICKITIH
CBOT'O KOJIerH, Kinacudikyroun 310paHuil MaTepian Ta Onucyrouu ioro. PesynbraroM ix criBmparii
CTaJo HE JIMIIE ONpalOBaHHS 3Ha4HOI yacTWHH 300piB A. Pemana ocoGmuBo 3 IliBaeHHoi
Adpuky, a i onuc i1 HAyKH 117101 HU3KA HOBUX JUIS HAyKH BUIIB, SKI BUWIIUIA B TIpalli
«Polypetalae disciflorae Rehmannianae...» y 1887—1888 pokax (Szyszytowicz 1888). Ha uecth
A. Pemana I. [lIummmnoBuy onucas Kijibka appuKaHCHKUX BHUIIB, a caMe: Elaeodendron rehmannii
Szyszyt. (Celastraceae), Gymnosporia rehmannii Szyszyl. (Celastraceae), Ochna rehmannii
Szyszyt. (Ochnaceae), Schmidelia rehmanniana Szyszyl. (Sapindaceae), Triaspis rehmannii
Szyszyt. (Malpighiaceae). Ockinbku I. [IlummmnoBuy akTUBHO criBnpaiioBas 3 A. Exmiepowm,
ompainboBytoun ansi ioro «Die Natiirlichen Pflanzenfamilien...» (1887-1915) ponunu
Clusiaceae, Marcgraviaceae, Theaceae, iH., To ¢iToreorpadiuHa iHpopmalist 31 3paskiB A.
Pemana BuKopucToByBanach i B 11iii MoHorpadii. Sk 3a3Hadanocs BHIlle, EKCUKATH Ta 1HII 300pu
A. PemaHa mupoko npejcTaBieHl B repOapHUX KoJIeKLisxX €BpoIu Ta 1o3a Hel, TOMy Horo
3pa3kd CAYTyBaId 1 CHOYrylOTh JO0 HHUHI U1 TAKCOHOMIYHHMX, (DIOPUCTHYHUX Ta
¢iToreorpadiunux nociiakenb. Hanpukian, ceoro yacy I 3ananosuy (non. Hugo Zapatowicz,
1852—-1917) 3a marepianamu ekcukar i GpruopucTuyHuX 300piB A. Pemana onucaB HU3KY BUJIB,
cepen HMX, Hampukian, Salix X rehmanii Zapal., Ta BHUKOpUCTOBYBaB (Qitoreorpadiuny
iHbopMmallito 3 Horo 300piB y CBOIX CHCTeMarnyHHX Ta (GIOpHCTUYHUX Mpausx (Zapatowicz
1907). Hocninnuku ¢uopu IliBnenHoi Adpuku, €Bponu 1 A3ii TakoX MiIXOIJIIOBAIN IO
TpaJUIliIo, TOMY, CBOTO Yacy 3a 30opomM A. Pemana 3 ripcbkoro MacuBy OtenikBa (Outeniqua Mt.),
oxonuilb M. Karcna ta M. [loptnenn (Rehman, n. 136, n. 355) 6yB onucanuii Mimetes rehmannii
Gand. & Schinz (1913) 3 poaunu Proteaceae Ta 3 nepeBany Crpelianopt (Streydpoort) 6inst T
Maxkanan (Makapansberge Mt.) (Rehmann, n. 551) Vachellia rehmanniana (Schinz) Kyal. &
Boatwr. (2013) 3 Fabaceae; 3a 3pa3kamu 3 bykoBunu onucano Poa nemoralis L. subsp. rehmannii
Asch. & Graebn. (1900) 3 ponunu (Poaceae); Ha OCHOBI KaBKa3bKuX 300piB BUIILIEHO Asplenium
septentrionale (L.) Hoffm. nothosubsp. rehmannii Fraser-Jenk. 3 ponunu Aspleniaceae (2008)
(Fraser-Jenkins 2008, Kyalangalilwa et al. 2013).

Cepen 1HIIOTO BapTO 3rajiaTH Takox poyib A. Pemana y nbBiBChbKOMY BuaanHi «Flora
Polonica exsiccata» (FIGURE 4a, b), mo na 3mami XIX ta XX CTONITH BIUIMHYJIO Ha
CTaHOBJICHHS Ta PO3BUTOK CUCTEMAaTUYHUX 1 (PIIOPUCTHUHUX OCTiIKeHb B YKpaiHi Ta [Tompi.
VY 1891 pomi kepiBHuK 6oTaHiyHOI cekmii Diziorpadiunoi komicii KpakiBChbkoro HayKoBOTO
toBapuctBa O. Bomomak, pazom 3 A. PemanoMm opraHizyBaB BUAaHHS TrepOapii0 CyJUHHHUX
POCIIMH 3 METOI0 YCYHEHHS TPYAHOLIIB Y BU3HAUEHHI POCIUH JJIsl IPUPOJIO3HABLIB ITUPOKOTO
npodimno.
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Dr. E. Wotoszczak.

Flora polonica exsiccata.

1020. Poa Rehmanni
Aschers. et Giirke Syn. mitteleur. FI. 1I. p. 412. (1900).
Jucovina, Pojorita, distr. Cimpulung (et al:as solo saleareo).
Na pagorku Butea Psenilor. Zebr, 10, sierp. 1900,

. Woloszczak.

ZIELNIK OBROOU BOT.U. J. K.
YE LWOWIE L:

 Nimemiynnonn semamerl

Rehman et Woloszczak. .
Flora polonica exsiccata.
123. Erysimum caneseens
Roth. Catal, 1. p. 76. (1797).

Rossia meridionalis. Odessae,

SO—

Po obrywach nad morzem, po polach 1 stepach czeste, Zebr, 4,
czZerwea l\\r:.

b . Kulikowskhi.

PUCYHOK 4. Ilpukaaau eTukeToK 3pa3kiB ekcukatiB «Flora Polonica exsiccata»: a — erukerka 3pa3ska Poa
nemoralis subsp. rehmannii Asch. & Graebn. 3 I'ep6apito JIbBiBcbK0Oro HaniOHAIBLHOT0 YHiBepcHTETY iMeHi
IBana ®@panka (LWO020768); b — eruxerka 3pa3ka Erysimum canescens Roth. 3 I'ep6apiro Bapmascbkoro
yHiBepcutety (Graniszewska & Lesniewska 2021).

FIGURE 4. Examples of specimens labels of the exsiccates «Flora Polonica exsiccata»: a — label of specimen
Poa nemoralis subsp. rehmannii Asch. & Graebn. from the Herbarium of the Ivan Franko National
University of Lviv (LW020768); b — label of specimen Erysimum canescens Roth. from the Herbarium
University of Warsaw (Graniszewska & Lesniewska 2021).

3aBaHHs, Ke MOCTaBUIM aBTopu repes «Flora Polonica exsiccata» mossirano y BugaHHi
yCiX BUJIB CyIUHHHUX pociuH (iopu TomimHboi [Tonbmi y Burisiai 32 Tomis no 100 BuaiB y
kokHil wactuai (Rehman & Wotoszczak 1891). Jlns xypuany «Kosmos» A. Peman i O.
Bosnomak miarotysaiu po3ropHyTy IHCTPYKIIIO JUTS KOJIET, sIKi O XOT1IM T0TyYUTHCS J10 IILOTO
BumaHHs: «Zaproszenie do wspéfudziaiu w wydawnictwie «Zielnika Flory polskiej»»
(«Banpowenns 0o yyacmi y eudanni «I'epbapito nonvcovkoi ¢hnopu»») Ta B MOJAIBIIOMY
iH(hopMyBaIK HAYKOBY CITIJIBHOTY PO Xia crpas 3 BumanHsm (Rehman & Wotoszczak 1891,
1892). 3ayBaxkuMmo, 1110 TOYMHAKOUH 3 mepinoi yacTuau ekcukatu «Flora Polonica exsiccata»
(1893 pik) mopsia 3 MOJBCHKUMHU 3pa3KaMu JI0 HbOT'O YBIWIIIA 3HAYHA KUTBKICTh MaTepialliB 3
VYxpaiau — 3 lamnunnan, Cxigaux Kapmnar, Bonuni, TepHoninbimuau Ta PiBHeHmman (Shiyan
2008). [ToMi>k MIUPOKO MOMIMPEHUX BUIIB, Y MEXaX I11€T1 eKCUKATH BUJIAHO 3pa3KU HU3KH HOBUX
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BUJIB, 5K, Hanpukian, Arabis pieninica Wot., Fl. Polon. Exsicc. no. 803, LW 041806, Ta
AyOlleTH HEI[OJAaBHO OIMCAHMX TAKCOHIB, K, Hampukman, Poa nemoralis subsp. rehmannii
Asch. & Graebn, 1900 p. Ha choroaHi, 11 ekcukara npejicTaBieHa B 0araTboX €BpONEHChKUX
KOJIEKIIIsIX, 30KpeMa BoHM BusBieHI Hamu B ['epOapisx CWU, K, KRAM, KRA, KW, LW,
LWS, W, WA, in. Tox, «Flora Polonica exsiccata» 3amouarkoBana A. PemanoMm Ta
O. Bosomakom cTajia OJIHI€I0 3 HAMBAXIJIMBIIIMX repOapHUX 301poK, 10 HE BTpaTUia CBOET
aKTyaJbHOCTI y JocmikeHHAX CxiqHoi €Bpomni.

He MOxMBO mepeoriHuTH HayKOBUH BHECOK A. PemaHa y TakKCOHOMIIO CYIWHHHX
pocnuH Ta MoxonoaioHnx. Hum omricano 152 TakcoHM pi3HOTO paHTy CYIMHHUX POCIHH, CEPel
nux: gen. Dzieduszyckia Rehmann (Ruppiaceae), Bromus riparius Rehmann (Poaceae), Cytisus
graniticus Rehmann (Fabaceae), Reseda podolica Rehmann (Resedaceae), Sparganium
emersum Rehmann (Sparganiaceae) Ta iH., a TAKOXX YHCII€HHI BUIM, MiJABUIU, PI3HOBUIU Ta
dopmu poay Hieracium (Asteraceae) (COL 2026, IPNI 2026, Tropicos.org. 2026).

VY napuni Opionorii 3a HammMu JaHuMu A. PemanoM onucano 187 TakcoHIB 13 pi3HHUX
ponun, Hampukian, Pogonatum tortifolium Rehmann (Polytrichaceae), Schistomitrium
africanum Rehmann (Dicranaceae) Sphagnum mollissimum var. elongatum Rehmann
(Sphagnaceae), Webera woodii Rehmann (Bryaceae), in. (COL 2026, Tropicos.org. 2026). Ha
’Kallb, IIEpeBakHa OLIBIIICTh 3alPONOHOBAHMX HMM Ha3B Tak 1 Jummiaack in herb. i srigno
Mi>kHapOHOTO KOJIEKCY HOMEHKIIATypH BojiopocTeii, rpubis Ta pocius (International Code of
Nomenclature for algae, fungi, and plants, ICN) BBaxaroTbcs He mificuumu (nom. inval.)
(Turland et al. 2025). 3rigHo cy4acHOi HOMEHKIAaTypd 93 Ha3BH MOXOIOMIOHHUX,
3anponoHoBHUX A. PeMaHOM cTanu B mopaibiioMy 0a3ioHiMaMu HOBHUX HOMEHKJIATYPHHX
koMOiHamii, a 39 Ha3e Bu3HaHi 3akoHHnME (Nyporko et al. 2025).

OTKe, HAYKOBHIl 10poGoK A. PeMaHa € BaIIMBOIO CKJI4J0OBOIO CBiTOBOI Haykm. Moro
aBTOPCTBY HajekaTh 0113bko 90 HayKOBUX Ipallb B HapuHi (P13U4HOI reorpadii, CMCTEMaTUKU
Ta TAKCOHOMIT pOCITUH Ta MOXiB, (GIIOPUCTHKH, (hiToreorpadii, reod00TaHiKu, eTHOrpadii, TOIIO.
He 3Baxkaroum Ha Te, 10 NepeBa)kHa OUIBIIICTH TAKCOHOMIYHHMX HOBamlii A. Pemana Ha
CHOTOJIHI PO3TIISIAETHCS B IKOCTI CHHOHIMIB, YaCTHHA 3 HUX Ha Temep € 6a3ioHiMaMu 6araThox
Ha3B, 3anponoHoBanux I1.E. byacwe, .M. [lIumunosuuem, A.I'.I'. Earnepom, K. Mroiepom,
T.P. Cimom, Ta iH. Bigmaroun maHy BYSHOMY Ha HOTO 4ecTh omucaHo 01m3bko 70 TaKCOHIB,
Hanpukian, Hieracium >rehmannii Wot., Pilosella roxolanica subsp. rehmannii (Nageli &
Peter) Sojak (Asteraceae), Polytrichum rehmannii Miill. Hal. (Polytrichaceae), gen.
Rehmanniella Miill. Hal. (Funariaceae) Ta in. Hein’emMHOr0 yacTuHOIO criaqmuHu A. Pemana
€ Moro ymucieHHi repOapHi 300pHu Ta OKpeMi TeMaTU4HI KOJEKIIil, 0 30epiraloThCsl y HU3II
€BPOIEHCHKUX, MiBJCHHO-aQpUKAHCHKUX Ta MiBHIYHO-aMeprKaHChKuX repOapisx (Khmil et al.
2013). Marepianu 1ux 3i0paHb, CIyTYIOTh HE JIMIIE [T CHCTEMaTHYHUX Ta (iToreorpadiuHmx
JOCTIDKEHb, @ W CTaJIM OCHOBOIO JUIS OMKCY HU3KH HOBUX TaKCOHIB, Hampukiam, Cyperus
rehmannii Boiss. (Cyperaceae), Vachellia rehmanniana (Schinz) Kyal. & Boatwr. (Fabaceae),
Rehmanniella africana Miill. Hal. (Funariaceae), Pavonia rehmannii Szyszyt. (Malvaceae),
Pterobryopsis renmannii Magill (Pterobryaceae), Entodon natalensis Rehm. ex Miill.Hal.
(Entodontaceae) ta in. Bci i Hag0aHHS BYUSHOTO CTAIHM PE3yJITATOM ONpAIFOBaHHS MaTepiaiB
YHCIIEHHUX eKCTenuIlii, mo A. Peman 3aificauB ynpoaosx (1859) 1865-1910 poxkiB.

JIOTATKOBA THOOPMAIIISA
Konduikr intepeci
ABTOpPH 3asBIISIFOTH MIPO BiJICYTHICTh KOH(ITIKTY 1HTEPECIB.
ETnuyna 3asiBa

ABTOpHU 3asBJISIIOTH, IO IiJI Yac MPOBEICHHS IOCIIIKEHHS HE OYyJ0 MOPYIIEHO >KOTHUX
€TUYHUX HOPM.

102



e-ISSN 2308-9628 Chornomorski Botanical Journal 22 (1) Khmil et al. 2026

Buxopucranns LT
ABTOpH HE BUKOPUCTOBYBAJIM IHCTPYMEHTH IUTYYHOT'O iHTEJIEKTY MPH MiATOTOBLI PYKOIHCY.

dinaHCcyBaHHA

Ile mocmimkeHHs BUKOHYBAJIOCh B paMKaxX HayKOBO-AocHigHUX TeM: «['epOapiit JIbBIBCbKOTO
HAI[IOHAJILHOTO YHiBepcHuTeTy iMeHi IBana ®paHka» (Iep)KaBHUU peecTpaliiHUNA HOMEp
0103U008454), «Mophosoro-rakCOHOMIuHE, MOJIEKYIIPHO-(IIOr€HETHYHE Ta E€KOJIOTO-
XOpOJIOTIYHE BUBUYEHHS  PApUTETHUX TPEJACTABHUKIB  BOJOPOCTEH, JIMIIAWHHKIB 1
MOXOMoAIOHNX Ykpaiaw» (aepkaBHM peectpariitnuii Homep 0123U101175).

Bnecok aBTOpiB

T.X.: KoHIeNTYai3aIis, pecypcH, popMaabHUN aHali3, Bi3yari3allis, MAroToBKa Mo4aTKoBO1
yepHetrkn; H.I.: peuensyBanns ta penaryBanss; C.H.: iges, pecypcu, pereH3yBaHHS Ta
penaryBaHHs. Y Cl aBTOPU MPOYUTAIH Ta CXBAIUIM OCTATOYHY BEPCII0 PYKOTHCY.
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PE3IOME

Xwminb, T.C., Husa, H.M., Hunopko, C.O. (2026). Brecok n-pa A. Pemana y BUBYCHHS MOXIB, JHIIAWHUKIB i
CYAMHHUX pociuH. Yopromopcwkuii 6Gomaniunuti xcypuan 22 (1): 94-105. https://doi.org/10.32999/ksu1990-
553X/2026-22-1-5

CrarTs IpHCBSYCHA HAYKOBUM JOCATHCHHSAM Bimomoro ¢uiopucta Ta (itoreorpada, goxkropa A. Pemana (1840—
1917), y ramy3i BUBUEHHS MOXiB, JMIIAHHUKIB, CyTMHHHX pociuH. HaBeneHo kopotky Oiorpadito BueHoro ta
iHdopmariito npo ioro excremumii, SKUX HamidyeTbes: Oyu3bko 40. My yMOBHO MOJUTHIM 1l €KCIIEAUIIIT Ha TPH
nepiou: nepiof eBpasiiicbkux excrieantii ((1859)1865-1874), nepion apprukancekux excrieaniit (1875-1880) ta
niepion eBporneiicbkux excreauitiit (1881-1910). Pe3ynpTaToM NUX SKCIICAUINNA € YHCIICHHI TepOapHi KOJEKIIi Ta
oKkpemi TemaTmuHi 3i0paHHA A. PemaHa, siki 30epiraroTbcsi B HH3II €BPONEUCHKUX, IMiBACHHOA(PPHKAHCHKUX Ta
MiBHIYHOAMEPUKAHCEKHX repOapisax. UncieHHi repOapHi KOJIEKIIii Ta OKpeMi TeMaTH4Hi KoJiekmii A. PemaHa MicTAT
6araTo aBTCHTHYHMX 3pa3KiB, IO MOCIY)XWJIM OCHOBOIO JUISl OIMCY HOBUX BHJIB y CHCTEMAaTHIll OOTaHIKaMH
cBiToBOTO piBHA. Hanpukman, 3 apprukancekux konekmiit A. Pemana ormmcano 29 TakcoHiB cyquHHUX pociuH Ta 300
— MOXiB. Bim3HaueHO 3HAYHMII BHECOK BUEHOTO y BHBYCHHS TAKCOHOMIUHOrO pi3HOMaHiTTs pomy Hieracium L.
(Asteraceae): Oyio 3i0paHO OaraTuii repOapHUit MaTepial Ta OIMyOIiKOBAaHO HU3KY TpAIlh HA II0 TEMY. 3BEpTAETHCS
yBara Ha KIrouoBy poib A. Pemana y Bumanni «Flora Polonica exsiccatay, 1m0 BIUIMHYJO Ha CTaHOBJICHHS Ta
PO3BUTOK CHCTEMATHYHUX Ta (MIOPUCTUYHKX TOCITI/PKEHb B YKpaini Ta [Tosbmi. A. Peman 1ociipKyBaB BelTnue3Hi
TEPUTOPIi, 0 HaJEXaTh J0 PI3HUX KIIMaTHYHHUX 30H 3 PI3HUMH POCIMHHUMHU (opMamismMu, Ta 3100yB MIUPOKI
0oTaHi4YHI 3HAHHS PO POCIMHH, SIKI BTUIMB Y CBOIX (MJIOPUCTUYHHX Ta (hIopUcTHKO-(iToreorpadidHuX MyOmiKalisx.
I[MpencraBneHo Ta KOPOTKO MPOAHAII30BAHO OCHOBHI HOr0 HayKOBI Ipalli B rainy3i ¢iznuHoi reorpadii, cicTeMaTHKH,
TaKCOHOMIT, propucTHKH, (iToreorpadii, reodoTaHiku Ta eTHOTpadii. Y cTaTTi HaBeJCHO KOPOTKY 1H(HOPMALIIIO PO
nBi xornekmii A. PemaHa, ski okpemo 30epirarotecst B ['ep0Oapii JIbBiBCEKOTO HAIliOHAIEHOTO YHIBEPCHUTETY iMEHI
IBana ®panka (LW): xonekuito moxiB 3 IliBmeHHOiI Adpukn — 650 repOapHHX TaKeTiB Ta KOJEKIIIO pPOIy
Hieracium L. 3 €sponu — 6:1u3bko 9000 repbapHUX apKyIIIiB.

Knrouosi cnosa: Moxu, TUIIAHHWUKY, CyIUHHI pociuHH, HeuyiiBiTep, (umopuctuka, ¢itoreorpadis, repoapHi
3pa3ku, ekcukara, A. Peman, €spora, [liBnenna Adpuka.
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