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RESEARCH ARTICLE
Buau pony Epilobium (Onagraceae) y poCJMHHUX YTPYIOBAHHAX
Ykpainu

Mukona M. ®EJJOPOHUVYK* ), Haranist 5. KIIMOBUY

[HcTuTyT GoTaHiku iM. M.I. Xononxnoro HAH VYkpaiuu, Byn. TepemenkiBebka 2, Kuis 01601, Ykpaina

Abstract. To assess the coenotic peculiarities of species of the genus Epilobium (Onagraceae), in particular their
coenotic amplitudes in the syntaxa of vegetation of Ukraine, 986 relevés from literature sources were analyzed. The
names of syntaxa are provided in accordance with the Prodromus of the vegetation of Ukraine. Species of the genus
Epilobium are widely represented in many plant communities and participate in the formation of natural, semi-natural and
ruderal coenoses, where they are often diagnostic or characteristic species of associations, alliances, orders and classes of
vegetation, or only present in their floristic composition. Epilobium species are present in 28 classes, which is evidence
of their broad coenotic amplitudes and representation in different vegetation types: wetland, grassland, halophytic, forest,
shrubs, chasmophytic, alpine, and anthropogenic (synanthropic). The widest coenotic amplitudes were revealed in such
species as: E. hirsutum, E. palustre, E. angustifolium, E. parviflorum, E. tetragonum, E. montanum, E. alsinifolium,
and E. collinum. According to the range of coenotic amplitude, all species can be subdivided into three groups: hemi-
stenotopic, which occur within one class (E. adenocaulon, E. dodonaei, E. lamyi, E. nutans), hemi-eurytopic (within two
or three classes) — E. alpestre, E. roseum, and eurytopic (within more than three classes) — E. alsinifolium, E. angustifolium,
E. collinum, E. hirsutum, E. montanum, E. palustre, E. parviflorum, E. tetragonum. As for participation of species in the
coenosis, the vast majority of them are assectators, and only a small portion can be temporary edificators (in some groups,
at certain successive stages of vegetation development: E. angustifolium). Plants of Epilobium species can reproduce
rapidly, both vegetatively and by seeds, which promotes their active colonization of new habitats. However, they usually
do not tolerate increased shading and coenotic competition with other plant species, so their strategy is mainly ruderal.
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Beryn

Pin Epilobium L. € ogHuM 3 HaWOUTBIINX 32 BUIOBUM
ckiamoM y poxuHi Onagraceae Juss. BiH Hamiuye Bifg
165 no 200 BuiB, MOIIMPEHNX Y TIPCHKUX, OOpeaTbHIX
Ta apKTHYHHX paiioHax Adpuku, A3ii, ABcTpanasii,
€Bponu, IliBriunoi # IliBnenHoi Amepukn (Raven,
Raven, 1976; Thompson, 1990; Constantin et al., 2013;
Mosyakin et al., 2020). Ile B ocHOBHOMY OararopidHi
TpaBu ab0 HAMIBKYIIMKH 3 JIOBIMMH HaJ[3eMHHUMH a00

Mi3CMHUMHU TOB3YyYHMH IaroHamu, Me3oditu abo
rirpoditTi, AKi POCTYTh MEPEBAXHO MO 3a00IOUCHHX
MICI[SIX, Oeperax pidok, Mo 3alUTaBHUX JYKaX, Y BOJIOTUX
jmicax, Ha BHUpyOKax. XapakTepHOIO O10JOTIYHOIO
ocoOnuBicTio BUNIB poxy Epilobium € iXHS IOCHTBH
BHCOKA 3[aTHICTh JI0 CXpEIlyBaHHs, 1110 B 3HAYHIH Mipi
YCKIIaIHIOE iXHIO imeHTH(ikamito. Takok BOHH MalOTh
3MATHICTh HAJ3BHYANWHO IMIBUAKO PO3MHOXKYBATHUCS
SIK BEreTaTHBHO, TAK 1 HACIHHSM, SIKE TPOIYKYETHCS Y
BEJIMKIH KUIBKOCTI HA OJ{HIM 0COOMHI, JIETKO PO3HOCHUTHCS

© 2021 M.M. Fedoronchuk, N.B. Klimovych. Published by the M.G. Kholodny Institute of Botany, NAS of Ukraine. This is an open access article
under the terms of the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/4.0/), which permits use, distribution, and

reproduction in any medium, provided the original work is properly cited
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BITPOM 1 IIPOpOCTaE B HAHPI3SHOMAHITHIIINX YMOBAX, IO
CHpHsi€ LIBHJKOMY OCBOEHHIO HOBHMX MICLE3POCTaHb.
B Vkpaini pin Epilobium wamiaye Ommspko 20
BuiB (abopureHHMX Ta ajBeHTHBHUX) (Mosyakin,
Fedoronchuk, 1999), Gimpmiicte 3 SKMX MONIMpPEHA B
micoBiit 3oni (Ilomiccs, Kapmarwm, Ilpukapnarrs) Ta
B Jlicoctemy, pinme B Cremy Ta Kpmmy. Bumm pomy
OepyTb ywacth y (opMyBaHHI OararbOX POCIMHHHX
YIpyIoBaHb (acomialliif, coro3iB, MOPSIKIB, KIACIB), 1€ €
JIarHOCTHYHUMHU 200 XapaKTePHUMH JUIS HUX, Ta IEBHUX
tunis 6ioromis (Fedoronchuk, Klimovych, 2020).

Mera poGoT — Ha MiAcTaBl aHami3y IIHPOTH
LCHOTHYHOI ~ aMIUNITynd BUAIB  poxny  Epilobium
3'iCyBaTH IXHIO IIGHOTHYHY AaKTHBHICTH Ta CTYIiHb
iHBa31a0eIbHOCTI POCIMHHUX YTPYIOBaHb JI0 BTOPTHEHHSI
BHCOKOLICHOTHYHOAKTUBHUX, 30KpeMa W aJBEHTHBHHX
BUIiB 1bOTO poay. [ToxiGHi nocmimpkenHs, e 0 y Mexax
OIHOTO poxy Oy MpOBe/IeHI TaKi y3araabHeHHS, HaM He
BIJIOMI.

Marepiaiau Ta MmeToan

Y pobori mnpoanamizoBaHo 986  reo0OTaHIYHHUX
omuciB (JliTeparypHi JpKepama, 3 SKHX OTPUMAHO
iHpopMmarito, HaBOIAThCs y Tabn. 1) 3a ywacri 14
BumiB pony Epilobium, sxi Oynu 3IMiHiCHEHI HA OCHOBI
eKOJIOrO-(WIOPUCTHYHOTO  MIAXOMy, J¢ JJOCIHIDKYBaHi
BUJIY HABOIATHCS SK KOHCTaHTHI Ta XapaKTEepHI s
yrpynoBanb, abo OyiM BigMiueHI B IXHbOMY CKJIQJI.
[Tpu boMy BpaxoByBaJIH JIMILE HAasBHICTb BUIY B OIIHCI,
HE3aJIS)KHO BiJl HOTO MPOEKTUBHOTO MOKPHUTTS B LIEHO3I.
ABTOpH HE 3aBXAW JOTPUMYBAIUCS CHHTAKCOHOMIYHOI
iHTeprperanii reo0OTaHIYHMX OIKUCIB, HABEIEHOI B
nepIopKepenax, i B OKpeMuX BUIaIKax 11 meperisiiaiy,
HaNpUKIa, SKIIO acolliallis Hapasi po3MIsIaeThCs B
CKJIaJl IHIIMX CHHTAaKCOHIB BHILNOrO paHry. B Ttakux
BUTIAJIKAX CHHTAKCOHOMis Oyna yHiikoBaHa [0
[Iponpomycy pociaurHOoCcTi Ykpainu (Dubyna et al.,
2019). T'eoboTaHIYHUX OIWCIB, BUKOHAHUX Ha OCHOBI
JIOMIHaHTHOTO (eK0JI0TO-1IIEHOTHYHOTO) Hi/IXO01Y,
3a3BHUail HE BUKOPHCTOBYBAIM, OKPIM THX, SIKi ITi3HIIIE
Oynmn amanToBaHi 10 QuiopuctudHOi  Kiacuikarii
(Andrienko, Onyshchenko, 2015). Anani3 y4gacrti BuaiB
Epilobium B yrpynoBaHHSX IIPOBEICHO 3a IOPSIAKOM
PO3MIIICHHST CHHTAKCOHIB y IIpoapomyci (Dubyna et al.,
2019).

[Ipu HasiBHOCTI CyMHIBIB II0JJ0 KOPEKTHOCTI Ha3B
BHIIB 1 BIJICYyTHOCTI MOXIIMBOCTI MEPEBIPUTH IX Yy
repbapHOMy Marepiani, sIKWH 3i0paB aBTOp OIIUCY,

4

ONMCH HE BHKOPHCTOBYBalIM 3 METOK 3aro0iraHHs
BUKPHUBJICHHIO JIaHUX. 30KpEMa, B HAIIOMY BHIIQJIKy MU
HE BpaxyBaJId ONHCH, HaBeleHi B poborti JL.M. Tommi
(Gomlia, 2005), B sixux Bug Epilobium anagallidifolium
Lam. (= E. alpinum L. 1753, nom. ambig.) HaBOAUTHCS
JUIsl yrpynoBaHb jnoiauHu p. Xopon (JliBoGopexHuit
JlicocTem), OCKIIBKM MaJOHMOBIpHO, 100 CyTO
KapIarChKUH aablidChbKUNA BUJI MIT TaM POCTH, i, CKOPILI
3a Bce, aBTOP MaB CIIpaBy 3 iHIIMMHM, NOMIUPCHUMHU B
perioni Bunamu: E. hirsutum, E. palustre, E. montanum
TOLLO.

Pe3ysbTaTn T2 00rOBOpEHHS

Epilobium hirsutum L. — onuH i3 HaWMOMMpPEHIINX
BUJIB POXY, Ma€ TOJIAPKTHYHHUN apeaj, TpParuisieThes
Maibke To Bcili TepuTopii YkpaiHmW, Ie 3pocTae Ha
Oonorax, BOTKHMX JIyKax, IO 3a0ojoueHHMX Oeperax
pidok. lle TakCOHOMIYHO KPUTHYHUH BHI, I SKOTO
XapaKkTepHe 3Ha4YHE BapiIOBaHHs CTYINEHS W Xapakrepy
OITYLIEHHS POCJINH, 1110 IAJIO MiJICTaBy OIUCATH B MEXKax
BUY HU3KY PI3HOBHIIB. Epilobium hirsutum € mmpoxo
NpPE/CTaBICHUM y 0araTboX CHHTAaKCOHaX. SIK BHIHO
3 Tabn. 1, BUO mpUCYTHIA y ckimami 24 acomiamiii, 17
coro3iB, 14 nopsinkis Ta 11 ki1acis.

Epilobium hirsutum € NiarHOCTHYHUM BHIOM KIacy
Galio-Urticetea Passarge ex Kopecky 1969 (Dubyna
et al, 2019), acomiamiii Scorzonero parviflorae-
Juncetum gerardii (Wenzl 1934) Wendelberger 1943
(xmac Festuco-Puccinellietea So6 ex Vicherek 1973)
(Kuzemko, 2011) ta Potentilletum anserinae Rapaics
1927 (xnmac Plantaginetea majoris Tx. et Preising ex
von Rochow 1951 (Levon, 1997). Hepinko HaBOAUTHCS
B CKJIaJi IICHO3IB BOJIOTHX 1 OOJIOTUCTHX JIYK, & TAKOXK
MOBITPSIHO-BOJIHUX ~ YIPYIOBaHb Kiacy Phragmito-
Magnocaricetea Klika in Klika et Novak 1941. Acomianii
IIFOTO KJIACY, B IKHX MIPUCYTHIHN BUJ, BiIMi4eHI, 30KpeMa,
B CKJIaJI1 JIy4HOT POCIMHHOCTI [[eHTpanbHOMOAUTECHKOTO
reobotanignoro oxpyry (Vasheniak, Didukh, 2011),
6omit Cepeanboro Ilpugnictpos's (Kuz', 2013),
JYYHOI POCIHMHHOCTI 3aIUlaBU CEPEAHbOI Ta HUKHBOI
teuii p. Pock (Kuzemko, 1999), Vkpaincekux Kapmar
(Andrienko, Onyshchenko, 2015) Tomo. Epilobium
hirsutum TpPUCYTHIN Yy CKJIajl yrpylnoBaHb YCiX THIIIB
OOMIT (MONMHHUX, 3aIUIaBHHUX, CXWUJIOBHX) CepeaHboro
[IpuanicTpos's acouianiii coro3y Phragmition communis
Koch 1926 (Kuz', 2013).

Y nyuHux  yrpynoBaHHsx — kiacy — Molinio-
Arrhenatheretea R.Tx. 1937 BUI HaBOOUTBCS Yy CKIIaJi
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HU3KH acollialii, BiIMIYCHUX ISl TEPUTOPIi cepeTHbOT
tedii [TiBgenHoro byry (Kuzemko, 2011), HukHBOT Tedii
p. Pock (Kuzemko, 1999), IleHTpanbHOMOMIIHCHKOTO
(Vasheniak, Didukh, 2011) ra Cymcekoro (Goncharenko,
2000) reoOoraHi4yHMX OKpyriB, i HamioHansHOTO
npupoxHoro mapky "CkomiBebki beckumu" (Solomakha

Epilobium hirsutum BiIMiYeHU B yrpyrnoBaHHIX
3acolleHNX JIyK knacy Festuco-Puccinellietea So6 ex
Vicherek 1973, 3okpema acorianii Scorzonero parvi-
florae-Juncetum gerardii (Wenzl 1934) Wendelberger
1943 (B siKili € BUCOKOAIarHOCTUYHHUM) JIY4HOI POCIIHH-
HOCTI JonmHU cepenHboi Teuii I[liBmenHoro Byry

et al., 2004).

(Kuzemko, 2011).

Tabmuus 1. llpucyThicts BUAiB pony Epilobium y cuHTaKcOoHAX Pi3HOTO PAHTy POCJMHHOCTI YKpaiHu

Table 1. Presence of Epilobium species in syntaxa of the vegetation of Ukraine

Acouiari . .
Kiac Topsanox Cormo3 (Kinbxciz:;a:;icis) Jxepena indopmarrii
Epilobium hirsutum
. Caricetum elatae (2); Equiseto fluviatilis- | Andrienko, Onyshchenko, 2015
Magnocaricion elatae . ’
Caricetum rostratae (2)
Magnocaricetalia Magnocaricion Caricetum acutiformis (2) Vasheniak, Didukh, 2011
Phragmito- gracilis Caricetum vulpinae (4) Kuzemko (1999); Vasheniak, Didukh, 2011
Magnocaricetea Phragmitetum australis (7) Kuz', 2013; Poljovyi, Dydukh, 2014
Phragmitetalia Phragmition communis | Phetum latifoliae (4); Typhetum Kuz', 2013
angustifoliae (1); Equisetetum fluviatilis
3
Deschampsion Cnidio dubii-Deschampsietum cespitosae | Gomlya, 2005; Vasheniak, Didukh, 2011
cespitosae 4)
Molinio- Molinietalia Calthi lustri Scirpet Ivatici (10) Kuzemko, 1999, 2011; Vasheniak, Didukh,
althion palustris cirpetum sylvatici
Arrhenatheretea caeruleae 4 P Y 2011
Mentho longifoliae- i cum effusi (4) Goncharenko, 2000; Solomakha et al.,
uncetum effusi
Juncion inflexi 2004; Vasheniak, Didukh, 2011
Festuco- Scorzonero- X B Scorzonero parviflorae-Juncetum gerardii | Kuzemko, 2011
R . .. | Juncion gerardii
Puccinellietea Juncetalia gerardii 2)
Salicetali Kuziarin, 2011
aticetaia Salicion triandrae Salicetum triandrae (2) uziann a
. purpureae
Salicetea
. . Artemisio scopariae- Dubyna, Dzyuba, 2014
purpureae Tamaricetalia L. P
. Tamaricion Elaeagnetum angustifoliae (1)
ramosissimae .
ramosissimae
Calamagrostio canescenti-Alnetum Kuzemko, Chorna, 2002
glutinosae (1)
Alnetali ici i is- Kuzemko, Chorna, 2002; Gomlya, 2005
Alnetea glutinosae glnle' aoj(;e Alnion glutinosae Carici acutiformis-Alnetum (3) Y
utinos.

Carici elongatae-Alnetum (1)

Gomlya, 2005

Angelico sylvestri-Alnetum (2)

Kuzemko, Chorna, 2002; Gomlya, 2005

Lonicero-Rubetea

Rubetalia plicati

Lonicero-Rubion

Frangulo-Rubetum plicati (1)

Khomyak, 2016

Galio-Alliarietalia

officinalis

pontici (11)

plicati silvatici
Franguleteae Salicetalia auritae | Salicion cinereae Salicetum cinereae (3) Dubyna, Dzyuba, 2014
Mulgfzdio- Petasito-chaero- Petasition officinalis _ Biodiversity..., 2015
Aconitetea phylletalia
Atriplici- Bagrikova, 2011
Stellarietea mediae | Chenopodietalia | Lactucion tataricae Lactucetum tataricae (2)
albi
Plantaginet Potentillo- Levon, 1997
antaginetea
. g Polygonetalia Potentillion anserinae | Potentilletum anserinae (11)
majoris . .
avicularis
Cort-volvuletalia Senecionion fluviatilis P().l){gona persicariae-Pulicarietum Levon, 1996
. . sepium uliginosae (10)
Galio-Urticetea TS S -
Geo urbani-Alliarion Verbeno officinalis-Ornithogaletum Levon, 1996
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Acomianist

K I .
1ac OpAIIOK Coro3 (ximbKicTs omucis) Jxepena indopmarii
Epilobium palustre
Nasturtio- Ch t al., 2005; Shums'ka, 2013
Gl;l;eur};eftaa lia Glycerio-Sparganion Glycerietum fluitantis (7) omey et a, umska
X . Dzjuba, 1996; Gomlya, 2005; Shums'ka,
P
hragmitetum australis (33) 2013; Poljovyi, Dydukh, 2014
i i Lukash, 2010;
Phragmitetalia Phragmition communis Iridetum pseudacori (1) v
Typhetum angustifoliae (9) Gomlya, 2005; Shums'ka, 2013
Glycerietum maximae (6) Solomakha et al., 1996
Caricetum elatae (2) Andrienko, Onyshchenko, 2015
Solomakha et al., 1996; Dub t al.
Caricetum appropinquatae (48) 28 lima actal, s ubyna et al,
Magnocaricion elatae | Cqrici elatae-Calamagrostietum Andrienko, Onyshchenko, 2015;
canescentis (10) Biodiversity..., 2015
Phragmito- Equiseto fluviatilis-Caricetum rostratae Solomakha et al., 1996; Dubyna et al.,
Magnocaricetea (79) 2014; Andrienko, Onyshchenko, 2015
. Solomakha et al., 1996; Gomlya, 2005;
1 j is (12
Caricetum acutiformis (12) Kozak, 2011; Vasheniak, Didukh, 2011
Magnocaricetalia Solomakha, Shelyag-Sosonko, 1996;
Caricetum gracilis (26) Sypaylova, Shelyag-Sosonko, 1996;
g Vorobjov et al., 1997; Andrienko,
Magnocaricion Onyshchenko, 2015
gracilis Caricetum ripariae (10) Solomakha et al., 1996; Kozak, 2011;
aricetum ripariae Andrienko, Onyshchenko, 2015
Caricet icariae (78) Bayrak, Didukh, 1996; Solomakha et al.,
aricetum vesicariae
1996; Dubyna et al., 2014
Carici acutae-Glycerietum maximae (5) | Shums'ka, 2013
Carici-Rumicion Cicuto virosae-Caricetum pseudocyperi | Dubyna et al., 2014
hydrolapathi (36)
Caricetalia fuscae | Caricion fuscae Caricetum nigrae (1) Danylyk et al., 2014
o Carici canescentis-Agrostietum caninae | Vorobjov et al., 1997; Onyshchenko et al.,
Scheuchzerio Sphagno-Caricion ) 2016

palustris-Caricetea

Scheuchzerietalia

canescentis

Sphagno recurvi-Caricetum rostratae (1)

Onyshchenko et al., 2016

fuscatae palustris Caricetum lasi 69) Solomakha et al., 1996; Vorobjov et al.,
. . ric ar
Stygio-Caricion aricetum lasiocarpae 1997; Onyshchenko et al., 2016
Ui
rmosae Caricetum diandrae (1) Gomlya, 2005
Arrhenatheretalia | Arrhenatherion X Solomakha et al., 1996
L L Festucetum pratensis (23)
elatioris elatioris
o Mentho longifoliae-Juncion inflexi (2) Chornei et al., 2005
Mentho longifoliae-
S ; Phytoriznomanittia..., 2003; Solomakha
.. Juncion inflexi . 4 6i Yy ’ ’
Molinio- Juncetum effusi (4) etal., 2004
Arrhenatheretea Molmetalia Calthion palustris Scirpetum sylvatici (6) Chornei et al,, 2005; Kuzetnko, 2011;
caeruleae onp et syt Vacheniak, Didukh, 2011
Cirsietum rivularis (1) Onyshchenko, Andrienko, 2015
Filipendulion ulmariae
Lysimachio vulgaris-Filipenduletum (5) | Kuzemko, 2011
Shevchyk et al., 1996; Dubyna et al., 2002;
o Salicetum albae (20) Dubyna, Dzyuba, 2014; Dubyna, Zhmud,
Salicetea Salicetalia Salicion albae 2018
purpureae purpureae Myosotido palustris-Salicetum albae (4) | Shevehyk etal., 1996
Salicion triandrae Salicetum triandrae (12) Dubyna et al., 2002
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Acomiarist

Kiac ITopsimox Coro3 (ximbicTs onHcis) Jxepena indopmanii
Ribo nigri-Alnetum (4) Kuzemko, Chorna, 2002; Kuziarin, 2011b
. Alnetalia . .
Alnetea glutinosae glutinosae Alnion glutinosae Sphagno squarrosi-Alnetum glutinosae Kuziarin, 2011b; Onyshchenko et al., 2016

@

Molinio-Betuletea

Dubyna et al., 2019

pubescentis
Salicet ] 18); Salicet Dub tal., 2002
Franguletea Salicetalia auritae | Salicion cinereae ancetum ct;"tereae (18); Salicetum ubyna ctat.,
pentandro-cinereae (5)
Mulgedio- Petasito- Ch ietal., 2005
" g? ‘o elastto .| Petasition officinalis Petasitetum albi (1) ormer et al,
Aconitetea Chaerophylletalia
. Potentillo- X . . Sypaylova, Sheljag-Sosonko, 1996;
Plant {1 A tio stol -Desch 11
a,n a'gme e Polygonetalia Potentillion anserinae gro.s io stoloniferae-Deschampsietum Solomakha et al., 1996; Gomlya, 2005
majoris avicularis cespitosae (69)

Galio-Urticetea

Galio-Alliarietalia

Aegopodion
podagrariae

Phalarido-Petasitetum hybridi (1)

Chornei et al., 2005

Bidention tripartitae

Bidentetum cernuae (26)

Konogray, 2014; Makhynia, 2015, 2016

Bidentetum tripartitae (22); Junco

Makhynia, 2015, 2016

Bidentetea Bidentetalia bufonii-Bidentetum connatae (22);
Bidentetum frondoso-connatae (14)
Chenopodion rubri Chenopodietum rubri (9) Konogray, 2014
Epilobium angustifolium
X X . .| Thelypterido palustris-Phragmitetum Dubyna et al., 2001
Phragmitetalia Phragmition communis .
australis (11)
Phragmito- . Carici elatae-Calamagrostietum Andrienko, Onyshchenko, 2015
. Magnocaricion elatae .
Magnocaricetea . . canescentis (1)
Magnocaricetalia — — - - - -
Carici-Rumicion Cicuto virosae-Caricetum pseudocyperi | Dubyna et al., 2001
hydrolapathi (20)
Arrhenatheretalia | Arrhenatherion Anthoxantho odorati-Agrostietum tenuis | Gorelov, 1998
Molinio- elatioris elatioris ?2)
Arrhenatheretea Molinietali Vorob tal., 1997
ca(:arlleeeaZ “ Molinion caeruleae D.C. Juncus leersii + Agrostis tenuis (1) orobyoveta

Vaccinio myrtilli-

Calluno-Genistion

Solomakha et al., 2004

Calluno-Ulicetea Genistetalia . Vaccinio-Callunetum vulgaris (1)
X pilosae
pilosae
Di -Pini Vorob; tal., 1997
Vaccinio-Piceetea | Pinetalia sylvestris zcmno. tton Cladonio-Pinetum (1) orobyovetal,
sylvestris

Fagetali Ralo, 2010
Carpino-Fagetea syalij:czlli Fagion sylvaticae Euonymo verrucosae-Fagetum (2) o,
sylvaticae
Y Carpinetalia betuli | Carpinion betuli Tilio cordatae-Carpinetum (1) Gorelov, 1997
Mulgedio- Petasito-Chaero- Solomakha et al., 2004; Biodiversity, 2015

" gtz 10 erasto . aero Petasition officinalis Petasitetum albi (3) olomakha et at, 10GIVeISIy,

Aconitetea phylletalia
Robinictea Sambucetalia Sambuco-Salicion Salicetum capreae (3) Phytodiversity..., 2006, Khomyak, 2016;

racemosae capreae Dubyna et al., 2019

Senccioni svivatici-Enilobietum Shevchyk, Polishko, 2000; Solomakha
. y P et al., 2004; Chorney et al., 2005; Gomlya,
angustifolii (11)
2005
Galeopsio- Calamagrostietum epigei (1) Solomakha et al., 2004

Epilobietea

angustifolia SeneCI-OTletalla Epilobion angustifolii Epilobio angustifolii-Calamagrostietum | Chornei et al., 2005;
sylvatici arundinaceae; Rubetum idaei (1); Rubo- | Dubyna et al., 2019
Chamaenerietum angustifolii; Rubo
idaei-Calamagrostietum arundinaceae;
Senecietum fuchsia
A tali Ch t al., 2005
Artemisietea . gropyre‘a 1 . . omey eta
. intermedio- Arction lappae Sambucetum ebuli (1)
vulgaris X
repentis
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Acomiaris

fonac Hopazox Coros (KiJIbKICTB OMHCIB) Hoxepena inopvanii
Epilobium montanum
Trifoli'o—C.r'emnietea Origar{etalia Trifolion medii Vicietum sylvaticae (2) Vasheniak, 2013
sanguinei vulgaris
Fagetalia Euonymo verrucosae-Fagetum (4) Ralo, 2010
sylvaticae Fagion sylvaticae Carpino-Fagetum; Symphyto cordati- Olefirenko, 1997; Onyshchenko, 2007,

Carpino-Fagetae

Fagetum

Dubyna et al., 2019

Aceri campestris-

Stellario holosteae-Aceretum platanoidis

Olefirenko, 1997

sylvaticae Quercion roboris (1)
Carpinetalia betuli Lyubchenko et al., 1997; Olefirenko, 1997;
Carpinion betuli Galeobdolo lutei-Carpinetum (28) Shevchyk et al., 1996a; Shevchyk et al.,
1996b
Petasito-Chaero- Biodiversity..., 2015
etasio . aero Petasition officinalis — 10dIVersity. ..,
. phylletalia
Mulgedio- —
. Senecioni
Aconitetea
rupestris- Rumicion alpini -
Rumicetalia alpini
Sambucetali Sambuco-Salici Kh k, 2016
Robinietea amoucetatia amouco-saticion Salicetum capreae (1) omya
racemosae capreae
Epilobiet Galeopsio- Fragarion vescae Origano vulgaris-Brometum benekenii Biodiversity..., 2015; Dubyna et al., 2019
ilobietea . . TR
afgust{folii Se”“"of’emlm Epilobion augustifolii Epilob'io angustifolii-Calamagrostietum | Biodiversity..., 2015; Dubyna et al., 2019
sylvatici arundinaceae
Epilobium tetragonum
Isoéto- . Eleocharition Cyperetum flavescentis (3); Juncetum Kovalenko, 2014b
. Nanocyperetalia L .
Nanojuncetea soloniensis bufonii (1)
Scorzonero- . . Scorzonero parviflorae-Juncetum gerardii | Tyshchenko, 1998, 1999a
. .. | Juncion gerardii
Juncetalia gerardii 2)
Artemisio Tyshchenko, 1998, 1999a
Festuco- . . . . . - .
. i santonicae- Plantagini salsae- Limonio meyeri-Artemisietum santonicae
Puccinellietea . L .. .
Limonietalia Artemision santonicae | (3)
gmelinii
Puccinellietalia Puccinellion giganteae | Puccinellietum giganteae (1) Tyshchenko, 1999a
- L. Halimionetalia Artemisio santonicae- | Artemisio santonicae-Puccinellietum Tyshchenko, 1999b
Kalidietea foliati X Lo L -
verruciferae Puccinellion fominii fominii (1)
Atriplici- Bagrikova, 2004, 2011
Chenopodietalia Lactucion tataricae Lactucetum tataricae (46)
Stellarietea mediae | albi
Papaveretalia Chenopodio albi- Fallopio convolvuli-Chenopodietum albi | Bagrikova, 2004, 2011
rhoeadis Descurainion sophiae | (10)
Artemisiet O detali Dub tal., 2019
" emz-sze e nop Uf_ elana Onopordion acanthii | Epilobio tetragoni-Achilleetum nobilis ubyna cta
vulgaris acanthii
Epilobium lamyi
Isoéto- . . . Eragrostidetum suaveolentis (5); Veronico | Kovalenko, 2014b
. Nanocyperetalia Verbenion supinae . oo
Nanojuncetea anagalloidis-Lythretum hyssopifoliae (9)
Epilobium adenocaulon
Isoéto- R . . Veronico anagalloidis-Lythretum Kovalenko, 2014a
. Nanocyperetalia Verbenion supinae e
Nanojuncetea hyssopifoliae (4)
Epilobium alsinifolium
Montio- Montio- B B Dubyna et al., 2019
Cardaminetea Cardaminetalia
Oxycocco- Sphg‘-gnetalia Sphagnion medii Andromec.ioA polifoliae-Sphagnetum Sosnovs'ka, Danylyk, 2013
Sphagnetea medii magellanici (2)
Molinio- Molinietali Onyshchenko, Andrienko, 2015
ounto otmetana Filipendulion ulmariae | Cirsietum rivularis (1) TySHeienko, Andrento.
Arrhenatheretea caeruleae

Carpino-Fagetae
sylvaticae

Carpinetalia betuli

Carpinion betuli

Galeobdolo lutei-Carpinetum (1)

Lyubchenko et al., 1997

8
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Acomianis

Puccinellietea

Juncetalia gerardii

Juncion gerardii

“)

Kunac Topsmox Coro3 (ximbKicTs omHcis) Jxepena indopmarii
Epilobium alpestre
Montio- Montio- Dubyna et al., 2019
Cardaminetea Cardaminetalia
Adenostyletalia Dubyna et al., 2019
alliariae
Petasito- . Biodiversity..., 2015
Mulgedio- erasto .| Petasition officinalis - 1ociversity
. Chaerophylletalia
Aconitetea
Senecioni
rupestris- Rumicion alpini -
Rumicetalia alpini
Epilobium roseum
P jto- lomakha et al., 2004
hragmlto‘ Phragmitetalia Phragmition communis | Typhetum latifoliae Solomakha et al., 200
Magnocaricetea
A 1 Kuziarin, 2011
Alnetea glutinosae lne.talla Alnion glutinosae Ribo nigri-Alnetum (1) uziarin, 2011b
glutinosae
Bidention tripartitae - Prots, Kagalo, 2012
Bidentetea Bidentetalia
Chenopodion rubri -
Epilobium dodonaei
Thlaspietea Epilobietalia L Bilyk, Didukh, 1999; Natsionalnyi ,2018;
e . . Salicion incanae -
rotundifolii fleischeri Dubyna et al., 2019
Epilobium collinum
Molinio- Shevchyk et al., 1996
L . A S . Poé folige (1
Arrhenatheretea Galietalia veri grostion vinealis oétum angustifoliae (1)
) Fagetalia Fagi hati
Carpino-Fagetea sylvaticae agion sylvaticae -
sylvaticae
Y Carpinetalia betuli | Carpinion betuli Tilio cordatae-Carpinetum (1) Gorelov, 1997
Thlaspiet Epilobietali Biodiversity..., 2015
aspfe ef pf obie -a ia Salicion incanae B iodiversity
rotundifolii Sleischeri
Epilobietea Galeo?sio- . o o Senecietum fuchsii Prots, Kagalo, 2012; Dubyna et al., 2019
folii Senecionetalia Epilobion augustifolii ] Solomakha ot al.. 2004
angustifolii sylvatici Rubetum idaei (1) ”
Epilobium parviflorum
Ph ” Phragmitetum australis (1); Typhetum Kuz', 2013; Biodiversity..., 2015
ragmito-
g . Phragmitetalia Phragmition communis | angustifoliae; Typhetum latifoliae (2);
Magnocaricetea i o
Equisetetum fluviatilis
Molinio- Molinietalia Mentho longifoliae- Dubyna et al., 2019
Arrhenatheretea caeruleae Juncion inflexi
Bolbosch 7 Bolbosch tali Dub, tal., 2017
o lo_sé oenetea o Ao.scAoene ana Typhion laxmannii Typhetum laxmannii (3) vbyna etat,
maritimi maritimi
Festuco- Scorzonero- Scorzonero parviflorae-Juncetum gerardii | Dubyna et al., 2017

Therosalicornietea

Camphorosmo-
Salicor-Nietalia

Salicornion prostratae

Bassietum hirsutae (1)

Dubyna et al., 2017

Suaedion acuminatae

Salicornio perennantis-Suaedetum salsae

M

Dubyna et al., 2017

Chelidonio- Chelidonio Solomakha et al., 1997
Robinietea Robinietalia majoris-Robinion Impatienti parviflorae-Robinietum (1)

pseudoacaciae pseudoacaciae
Galio-Urticetea - - — Dubyna et al., 2019

Epilobium nutans
Montio- Montio- Prots, Kagalo, 2012; Dub; tal., 2019
ontio . ontio . . Cardamino-Montion 3 rots, Kagalo ubyna et al

Cardaminetea Cardaminetalia
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Bug Takoxk TpamssieThCss B YrPYMOBAaHHIX —KIacy
pocimunrHOCTI Salicetea purpureae Moor 1958, 30kpema
B Oaceitni 3aximHoro byry (Kuziarin, 2011a) Ta Ha
y30epexoki  JIHinpoBcbko-by3pkoro numany (Dubyna,
Dzyuba, 2014).

Huska acomiariii 3a yuacti E. hirsutum HaBOTUTHCS
IUIs yrpymnoBaHb kiacy Alnetea glutinosae Br.-Bl. et
Tx. ex Westhoff et al. 1946, 30kpema 151 JTicoBUX 00T
nmomuaA p. Pock (Kuzemko, Chorna, 2002). Bug Gepe
y4acTh TaKOX y CKJIaJl POCIMHHOCTI JOJUHU P. XOpOoi
(acomiamist Carici acutiformis-Alnetum) (Gomlya, 2005).

Ha IlpaBobepexxnomy Ilomicci (Khomyak, 2016)
YIPYIIOBaHHS 3a y4acTio E. hirsutum BigMiueHi B CKIai
acouianii Frangulo-Rubetum plicati Neumann in Tx.
1952 knacy Lonicero-Rubetea plicati Haveman et al. in
Stortelder et al. 1993.

Bua npucyTHii Yy YarapHMKOBUX ~YIPYHNOBaHHSIX
kmacy Franguletea Doing ex Westhoff in Westhoff et
Den Held 1969, 30kpema y cknani acouiauii Salicetum
cinereae Zb6lyomi 1931, maBemeHol sl TOHMKCHHUX
MiCIIe3pOCTaHb y3/I0BX OeperiB 03ep, BOAOTOKIB CTapUIb
Ha y30epesxki /JainpoBceko-by3pkoro mumany (Dubyna,
Dzyuba, 2014).

Epilobium  hirsutum  BigMideHHH y  CKIami
BHUCOKOTPABHUX YrPYyIOBaHb CyOanbliiChKOTO TMOSICY
Kapnar knacy Mulgedio-Aconitetea Hada¢ et Klika in
Klika et Hada¢ 1944, 30xpema yrpyrnoBaHb TOPSIKY
Petasito-Chaerophylletalia Morariu 1967 Tta coro3y
Petasition officinalis Sillinger 1933 (Biodiversity...,
2015).

Bun Hepinmko TPUCYTHIM TakoK y pydepalbHUX
ueHosax (xnacu Stellarietea mediae Tx. et al. in Tx.
1950 Tx. et al. in Tx. 1950, Plantaginetea majoris Tx. et
Preising ex von Rochow 1951, Galio-Urticetea Passarge
ex Kopecky 1969). Tak, y crenoBiii 30H1 miBAHS YKpaiHU
(XepcoHcbKa 00I1.) BUA IPEACTABICHUI B yrPYHOBaHHSX
knacy Stellarietea mediae, 30kpemMa B CKJIaji acoriariii
Lactucetum tataricae Rudakov in Mirkin et al. 1985
(Bagrikova, 2011). Y neHo3ax pyaepaibHOI pOCITHHHOCTI
knacy Plantaginetea majoris E. hirsutum BimMideHUH y
ckiani acomiaiii Potentilletum anserinae Rapaics 1927,
MOIITMPEHOi Ha Oeperax i amoBiaJbHUX BIAKIAAAX PidOK
Jepexoiika ta Yuan-Cy (okon. M. Saru, Kpum), ne mae
MiCIle TIepiOANYHE BUTONITYBAHHS, a TAKOXK ITiIBUIICHUI
BMICT aMOHIHOTO a30Ty B IPYHTI, 1110 CIIPHSIE YMOBaM JUIS
3pOCTaHHS HU3KH BUJIB, MEPEBAKHO HITPODIIIB, STKUM
e i E. hirsutum (Levon, 1997). B yrpynoBaHHsX Kiacy
Galio-Urticetea, B sixomy E. hirsutum € TiarHOCTHYHUM
BHJIOM, BIH BiIMIYCHHH y cKIaai acomianiit Verbeno
officinalis-Ornithogaletum pontici Levon 1996 Ta

10

Polygono persicariae-Pulicarietum uliginosae Levon
1996, omucanux B Kpumy (oxon. Hmxuaboro Marapuga
ta ['yp3yda) (Levon, 1996).

TakuM YMHOM, 3a aHAII30M Te00OTaHIYHUX OIHCIB,
E. hirsutum € JOCHTH TNOLIMPEHHM Y PI3HUX THIAX
eKoToIiB, jae Oepe ydactb y (OpMyBaHHI Oararbox
POCIIMHHUX yTPYNOBaHb, BKIIOYaI0UH PyACPAIIbHI, B SKUX
€ TIarHOCTHYHUM 1 XapakTepHHUM, abo JIMIIE BiAMIYCHUH
y ixHpOMy ckiami. Taki yrpymoBaHHS TpPAaIUIIIOTHCS
CIIOpaINYHO Maiike 110 BCiil Teputopii YKpaiHu.

Epilobium palustre L. (= E. alpinum L., 1753, nom.
ambig.) — TOTapKTHYHUHA BUJ, MOIIUPEHUN B YKpaiHi
MEepeBaXKHO B JIICOBHX Ta JIICOCTENOBUX paloHax, Je
3poctae 1o Oomorax, TOP(]'STHUCTHX IyKaX, BOTKHUX
i 3a0oyoycHUX MicIiX. Sk 1 momepenHiil BHI, 4acTo
HABOAUTHECSI B TIe00O0TaHIYHMX OIHMCaX, B SIKUX BIH
MPUCYTHIH y CKJajl OararhbOX YrpynoBaHb. € OJHUM
i3 JiarHOCTUYHMX BHIIB JABOX KiaciB: Phragmito-
Magnocaricetea (Bayrak, Didukh, 1996; Vorobjov
et al., 1997) ta Molinio-Betuletea pubescentis (Dubyna
et al., 2019), a Taxox nopsiaky Caricetalia fuscae Koch
1926 (xmac Scheuchzerio palustris-Caricetea fuscatae
Tx. 1937) (Vorobjov et al., 1997), nBox coro3iB —
Magnocion elatae Koch 1926 (Solomakha et al., 1996)
ta Magnocaricion gracilis Géhu 1961 (Vorobjov et al.,
1997) Ta acouiauiii Caricetum gracilis Savic 1926
(Sypailova, Shelyag-Sosonko, 1996; Vorobjov et al.,
1997), Caricetum vesicariae Chouard 1924 (Bayrak,
Didukh, 1996) (xmac Phragmito-Magnocaricetea)
ta Scirpetum sylvatici Ralsky 1931 (xmac Molinio-
Arrhenatheretea Tx. 1937) (tabm. 1).

Jns mOBITPSIHO-BOAHOI  POCIMHHOCTI  KJlacy
Phragmito-Magnocaricetea HaBOTUTHCS HU3Ka acOLiaIliit
3a yuacrti E. palustre, siKi BiTHECEHi 10 I'SATH COIO3IB Ta
TPbOX NOPsAKiB. Taki yrpynoBaHHs € XapakTepHUMHU JIJIsI
Kapmar (Chornei et al., 2005; Andrienko, Onyshchenko,
2015), Ilpukapnarts (Solomakha et al., 1996; Shums'ka,
2013), Xwuromupcekoro (Vorobjov et al., 1997) Ta
Cxinnoro (Lukash, 2010) [omicest, Jlicocteny (Gomlya,
2005; Bayrak, Didukh, 1996; Sypailova, Shelyag-
Sosonko, 1996; Poljovyi, Didukh, 2014), miBmeHHOi
yactuau Cremny (Dzyuba, 1996; Dubyna et al., 2014) Ta
iH.

B yrpymnoBaHHSX Me30TPO(GHHX Ta OTIroMe30TpOpHUX
6onit kiacy Scheuchzerio palustris-Caricetea fuscae
BUJI TpeJACTaBieHU y ckuani acouiauii Caricetum
nigrae Braun 1915, Bimmivenoi y Bucoxorip'i CBUIOBIL
(Ykpainceki Kaprnaru) (Danylyk et al.,, 2014). Ile
KiJIbKa acomiamiil mporo Kiacy 3a ydactio E. palustre
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HaBOAAThCs U1s PiBHEHCHKOTO Ta [10511ChKOro MPUPOITHHUX
3anoBingHukiB (Onyshchenko et al., 2016).

Y  kmaci  aywHOI  pocnmHHOCTI  Molinio-
Arrhenatheretea, E. palustre, cynsdu 3 npoaHali3oBaHUX
OIMCIB, HABOAMTLCI B CKJIQJl IIECTH acoljamii
YOTHPBOX COI03iB, 3 skux oxHa — Cirsietum rivularis
Nowinski 1927 — Bigmidena s 3axapmarchKoi
(ITepeunncrpkuii p-H, BUcs4l Oonora mMoOIM3y CTpyMKa
Oins migHiXOKA T. PiBHOI, Hemonmamik c. Jlymmopmn) ta
IBano-®pankiBcrkoi (BepxoBunchkuit p-H, IpuHABCHKI
ropu, mnononuHa Illupoka) obmacreii (Andrienko,
Onyshchenko, 2015). Ile rirpodinbHi yrpyrnoBaHHS
(ripcwki Gonora) 3 nominyBanusMm Carex paniculata L.
i noOpe pO3BHHEHHM MOXOBHM sipycoM. Haifgacrimie
Taki YrpyHOBaHHS TpPAIUISIIOThCS B [ PUHABCHKUX 1
YupunHCHKHX TOpax. s acormiamis, a Takox Scirpetum
sylvatici Ralsky 1931 e xapaktepHumu H Ui JTOJMHU
cepenupoi Tewii [liBmenHoro byry (Kuzemko, 2011)
ta lleHTpasbHOMONUIBCHKOTO Te000TaHIYHOIO OKPYTy
(Scirpetum  sylvatici) (Vacheniak, Didukh, 2011).
Acoumianist Juncetum effusi (Pauca 1941) Sod 1947
CIIOPAUIHO TPAIIIEThCSI Ha 0ararboX TipPChKUX
TepuTopisiXx:  HamioHanbHOTO  NMPUPOTHOTO  MApKy
(HIIIT) "Bmxuunpkuit" (Chornei et al., 2005), HIIII
"SBopiBcbkui”  (Phytoriznomanittia..., 2003) Ta iH.
Acoriarttist Mentho longifoliae-Juncion inflexi T. Miiller
et Gors ex de Foucault 2009, Bigmiuena mas HIIIT
"Bwxaunpkui" (Chornei et al., 2005), dizioHOMiuHO
mofibHa 10 OONOTHHX WEHO3IB Kiacy Scheuchzerio
palustris-Caricetea fuscae Tx. 1937.

SAx 1 momepenHiéi Bun, E. palustre 6epe ydacTtp y
¢dopmyBaHHI yrpynoBanb kiacy Salicetea purpureae,
ale TPHUCYTHIH Yy CKIaAl IHIIUX acoIliamid Ccoro3y
Salicion albae Soo 1951: Salicetum albae Issler 1926 —
Ha TepuTopii KaHIBCHKOTO MPHPOTHOTO 3alOBiJTHUKA
(Shevchyk et al., 1996), B paitoni rupna [lynaro (Dubyna
et al., 2002; Dubyna, Zhmud, 2018) Ta rupna /ninpa
(Dubyna, Dzyuba, 2014); Myosotido palustris-Salicetum
albae Shevchyk et Solomakha 1996 (KaniBchkuii
npupoxHuit 3anoBigHUK) (Shevchyk et al., 1996), Ta
acomiauii Salicetum triandrae Malcuit ex Noirfalise in
Lebrun et al. 1955 (coro3 Salicion triandrae T. Miiller
et Gors 1958) — y paitoni nenbru Kuidickkoro rupia
Hynaro (Dubyna et al., 2002).

B yrpynoBanusx knacy Alnetea glutinosae, E. palustre
HaABOIUTHCS [UIsl acouiauiil Ribo nigri-Alnetum Solinska-
Gornicka (1975) 1987 ta Sphagno squarrosi-Alnetum
glutinosae Solinska-Gornicka (1975) 1987, 3 sikux nepria
BigMiueHa it Oaceiiny 3aximHoro byry (Kuziarin,
2011b), ponmuuu p. Pock (Kuzemko, Chorna, 2002), a
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apyra — [uisi PiBHEHCBKOTO TPHPOJHOIO 3alOBiIHHUKA
(Onyshchenko et al., 2016). Le rirpo¢inbHi diToreHo3u
3 equdikaropHoro yaactio A/nus glutinosa (L.) P.Gaertn.,
MOILIMPEHI B MOHMKCHHSAX PIYKOBHX JIOJUH Ta BOJOTOKIB
(acomiamis Ribo nigri-Alnetum), abo yrpyHnOBaHHS
SKHUX TPHYPOYEHI TIEPEBAXKHO 10 3a00JI04EHUX OeperiB
BOJOMITHEHUX BOmoMM y Mexax lllampkoro moosep's Ta
PiBHEHCHKOTO MPHUPOIHOTO 3AMOBIAHHUKA (acoIiallis
Sphagno squarrosi-Alnetum glutinosae).

VY xnaci Franguletea, $i310HOMIYHO ONM3BKOMY J10
MOTIEpeIHhOTO, B pakioHi nenbTd Kwuiilickkoro Tupia
Hynato E. palustre BiTMi9eHUH y CKIIQJl TBOX acOIiaIliit
corosy Salicion cinereae T.Miiller et Gors ex Passarge
1961: Salicetum cinereae Zolyomi 1931 Ta Salicetum
pentandro-cinereae Passarge 1961 (Dubyna et al., 2002).

Epilobium palustre Gepe ydacth y (opmyBaHHI
yrpynoBanb kiacy Mulgedio-Aconitetea Hadac et Klika
in Klika et Hada¢ 1944, 30xpema acomiarii Pefasitetum
albi Zlatnik 1928, Bigmiuenoi mis HITI "Buwkaunpkuii"
(Chornei et al., 2005). Taxi IIeHO3H OMINPEHI IEPEBaKHO
B HIDKHBOMY JIICOBOMY Tosici 1 XapakrepHi st Kaprar
(Topranu, Yopuoropa, Mapmapoceki rtopu, Cximni
Becknan) (Dubyna et al., 2019).

Sk 1 nomepennid Bun, E. palustre npucyTHi y
CKJIaJi pylnepajbHUX YrpyloBaHb KiaciB Plantaginetea
majoris ta Galio-Urticetea. 30kpema, BHI BiIMIYCHUH
B YIPYNOBaHHSX acomiamii Agrostio stoloniferae-
Deschampsietum  cespitosae Ujvarosi 1947 (xnac
Plantaginetea majoris) Ta Phalarido-Petasitetum hybridi
Schwickerath 1933 (knac Galio-Urticetea) (Tabm. 1).

V¥ knaci Bidentetea Tx. et al. ex von Rochow 1951
Bun E. palustre BigMIYeHWH y CKJIaai yrpyrnoBaHb
nopsiaky Bidentetalia Br.-Bl. et Tx. ex Klika et Hadac
1944, a came paBOX acomiaiiii: Bidentetum cernuae
Slavni¢ 1951 (corwo3 Bidention tripartitae Nordhagen
ex Klika et Hadac 1944) ta Chenopodietum rubri
Timar 1950 (coro3 Chenopodion rubri (Tx. in Poli et
J.Tx. 1960) Hilbig et Jage 1972), xapakrepHHX s
teputopii Kpemenuyupkoro Bogocxosuina (Konogray,
2014) Ha HAIMIPHO TIOPYIICHUX AIITHKAX, SIKi 3a3HAIOTH
MOCTIHHOTO peKpearliifHoro BIUIMBY. Buj BigMmideHUi
TaKOX y CKJIaZi YOTHPHOX acomiamiii cotosy Bidention
tripartitae (Bidentetum cernuae, Bidentetum frondoso-
connatae Makhynya 2015, Bidentetum tripartitae Miljan
1933, Junco bufonii-Bidentetum connatae (Timmermann
1993) Passarge 1996) nmns mioHEpHOI POCIMHHOCTI
nomau Jninpa (Makhyna, 2015, 2016).

Epilobium angustifolium L. (= Chamaenerion
angustifolium (L.) Scop.; Chamaerion angustifolium (L.)
Holub) mae oOmwupHuii (ronapkTHYHMK) apeai, B
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VYkpaini nommpeHuit maibxe 1o Bciil ii Tepuropii (Ha
MiBIHI piie), Jie 3pocTaE B OCHOBHOMY Ha CyXHX
MIIaHUX MICHAX y CBITIUX JlicaX, OcoOIMBO Ha
nopybax i 3rapumax, (GopMyloud YrpynoBaHHS, sKi
€ TIepIIOI0 CTaMi€l0 TOCTeKCHM3IHHOI aemyTamii Ha
OiHMX KHCJIMX MIIIAHUX JICOBUX IPYyHTaX. 3aBISKH
cBOIl OiomoriuHii ocoOmmuBOCTI (JIETKIH 3IaTHOCTI
AKTMBHO DPO3MHOXKYBAaTHCS $IK BEreTaTMBHUM, TaK 1
HaciHHEBUM criocobamu) E. angustifolium mae BUCOKY
[ICHO30YTBOPIOOYY AaKTUBHICTh 1 € JiarHOCTHYHUM
BUJIOM 0ararbOX pOCIMHHUX YIPYyIOBaHb: KJacy
Epilobietea angustifolii Tx. et Preising ex von Rochow
1951, nBox nopsiaxiB — Sambucetalia racemosae Oberd.
ex Doing 1962 (xmac Robinietea Jurko ex Hadac et
Sofron 1980), Galeopsio-Senecionetalia  sylvatici
Passarge 1981 (xmac Epilobietea angustifolii), oqHOTO
cor3y — Epilobion angustifolii Oberd. 1957 ta mectu
acomianiiii xmacy Epilobietea angustifolii (Epilobio
angustifolii-Calamagrostietum arundinaceae (Smarda
ex Smarda et al. 1971) Kliment 1995, Rubetum idaei
Gams 1927, Rubo-Chamaenerietum angustifolii Hadac
et al. 1969, Rubo idaei-Calamagrostietum arundinaceae
Fajmonova 1986, Senecietum fuchsii Kaiser 1926,
Senecioni sylvatici-Epilobietum angustifolii Tx. 1937).

Y 0oNoTHUX YrpymoBaHHSX kiacy Phragmito-
Magnocaricetea Bun E. angustifolium npucyTHil
30KpeMa B TakuxX acomiamisx, sk: Carici elatae-
Calamagrostietum canescentis Jilek 1958, BigmiueHOT
s Crpuiicekoro p-Hy JIpBiBchKOI 0011. (Andrienko,
Onyshchenko, 2015), Thelypterido  palustris-
Phragmitetum australis Kuiper ex van Donselaar ta
Cicuto virosae-Caricetum pseudocyperi Boer et Sissingh
in Boer 1942 — xapakTepHHX Ui TEpUTOPii AEITBTH
Kimiticekoro rupna [ynato (Dubyna et al., 2001).

Epilobium angustifolium HaBOOUTBCS I Kjacy
Molinio-Arrhenatheretea Ta BXOOUTH JO CKIATy
acouiawii  Anthoxantho odorati-Agrostietum  tenuis
Sillinger 1933, BigMideHOI B YIpYIIOBaHHSIX COCHOBHX
MpuUMIiChKUX JiciB okojuibk JIkBoBa (Gorelov, 1997),
a TakoK JIePUBATHOTO YrpymnoBaHHs Juncus leersii +
Agrostis tenuis coto3y Molinion caeruleae Koch 1926,
HaBeneHoro i [1oTicbKOro MPUPOTHOTO 3aIMOBiTHUKA
(Vorobyov et al., 1997).

V¥ xnaci Calluno-Ulicetea Br.-Bl. et Tx.ex Klika et
Hadac¢ 1944 Bun E. angustifolium BinqmideHuit y ckiani
yrpynoBanb acomiauii Vaccinio-Callunetum vulgaris
Biiker 1942, sxa ¢opmyerscst Ha cxwini BHPYOKH,
naseneHoi g HITIT "Cronisebki Beckuau" B miBHIYHO-
cxinHii yactuHi Ykpaincekux Kapmar (Solomakha et al.,
2004).
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VY xmaci Vaccinio-Piceetea Br.-Bl. in Br.-Bl. et al.
1939, E. angustifolium upencTaBieHHi y CKIAMI
acomiatii Cladonio-Pinetum Juraszek 1927, xapakrepHoi
Juist yrpynoBanb KonnmieHcbkoro siicauirsa [losicekoro
npupoaHoro 3amoimauKa (Vorobyov et al., 1997). Lle
rizpodinbHi, BITHOCHO HECTIHKI COCHSIKH, SIKI € PI3HUMH
CTalisIMHU IeMyTaIlii.

B yrpynoBaHHsSX KJlacy IIMPOKOJMCTSIHUX JICIB
Carpino-Fagetea sylvaticae Jakucs ex Passarge 1968
Bun E. angustifolium, cynsunm 3 TpOaHAII30BAaHUX
OTIHCIB, BIAMIYEHHH Y CKJIaJIl IBOX acoriariii: Euonymo
verrucosae-Fagetum Onyshchenko 2017, wnaBenenoi
s [liBaiuno-3axigHoro Iloximisa (Ralo, 2010), Ta Tilio
cordatae-Carpinetum Traczyk 1962 — mis mpuMicbKux
niciB oxonuils JIsBoBa (Gorelov, 1997).

Epilobium  angustifolium € TakoK OTHHM i3
XapakTepHUX  BHJIB  BHUCOKOTPABHUX  yIPYyIIOBaHb
cyOanmpmiicbkoro mosicy — knacy Mulgedio-Aconitetea,
30KpeMa NpUOEPEKHUX yrpyloBaHb KpeMeHH (TTOpSIKY
Petasito-Chaerophylletalia Morariu 1967 Ta coro3y
Petasition officinalis Sillinger 1933 (Biodiversity...,
2015)), me mpeacTaBIeHHl y CKJIAAl yrpyHOBaHb
acowiauii Petasietum albi Zlatnik 1928, BigmiueHOI B
Maiinancekomy Jicauirsi HITIT "CkoniBebki beckuau”
(Solomakha et al., 2004).

VY xnaci Robinietea Jurko ex Hada¢ et Sofron 1980
E. angustifolium mpucyTHii y cKi1agi yrpyrnoBaHb
acoriarii Salicetum capreae Schreier 1955, naBeneHol
s [IpaBo6eperxHoro [omices (Khomyak, 2016), me neit
BUJI € JIarHOCTHYHKMM. Taki yrpyrnoBaHHs TpParIslFOTHCS
CHOPaaudHO Ta (GOPMYIOThCS Ha MicIsx BUpyOok. Kpim
[Moniccst aHanoriyHi yrpynoBaHHsl acouiauii MoIIUpeHi
takok y Kapmarax ta B Jlicocremy (Phytodiversity...,
2006; Dubyna et al., 2019).

Kunac Epilobietea angustifolii, B sskomy E. angustifolium
€ IarHOCTUYHUM BHUJIOM, 00'€JHY€E HITpO(UIBHI TpaB'sHi
i 4arapHUKOBI yrpyrnoBaHHs MOPYOiB 1 JICOBUX 3rapHiil
(tabm. 1). Lle crierudivni MOCTEKCIU3iHHI yTpYIIOBaHHS,
Ki, 3aJEKHO Bl BIKY mopyOy, enadoriIpoioriyHux
YMOB Ta BHIOBOIO CKJIQAy JICOBOTO  IICHO3Y,
nudepeHIioThCS Ha HM3KY —acoliauiil. 3okpema,
OJTHI€IO 3 TaKWX acolialiil 3a y4actio E. angustifolium
€ Senecioni sylvatici-Epilobietum angustifolii  Tx.
1937, sxa € onHi€I0 3 TMEPIINX CTAAii BiTHOBICHHS
pOCIMHHOTO TOKpHBY Ha mopybax. Taka acomiaris
BiqmiueHa B JIimsBChKOMY JTICHHUITBI 30J0TOHICHKOTO
nepoxiricrocrty  Uepkacekoi o0m. (Shevchyk, Polishko,
2000), y 3amtai p. Xopoa ITonrascekoi 061, (Gomlya,
2005), na Tepuropisix HIIIT "CkomiBepki beckmmm"
(Phytoriznomanittia..., 2003; Solomakha et al., 2004),
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HIIT "Bmwxuunekuit" (Chorney et al., 2005), B skii
Buz nominye (20-70%) rnpu 3arajgbHOMY ITPOEKTHBHOMY
nokputTi 70-95%. IIpocyHyTimIO0 cTaiero 3apOCTaHHS
nopy0iB € Bxke 3ragyBaHa acouiauis Rubetum idaei,
ne okpiM Rubus idaeus L. mpuCyTHI TakoX iHII BUAH,
30kpema E. angustifolium (Chorney et al., 2005).

Bun BigmideHWid TakoK Yy CKJIagi yrpyloOBaHb
CHUHAHTPOITHOT POCIIMHHOCTI Kilacy Artemisietea vulgaris
Lohmeyer et al. in Tx. ex von Rochow 1951, 30kxpema
B acomianii Sambucetum ebuli Felfoldy 1942, mo
TPAIUISETHCS IEPEBAXKHO MOOIM3Y JIOACHKUX IOCEIICHB,
sK, Hampukian, Ha Tteputopii HIIIT "BwkHunpkuit"
(Chorney et al., 2005).

Epilobium montanum L. — eBpocuOipcbkuil BUI, HA
TepuTopii YKpaiHU NOLIMPEHUIl MepeBaKHO B JICOBHX
1 JCOCTeNOBUX palfoHaX, PiAIIe y CTETOBUX. 3aleKHO
BiJl YMOB MICHE3POCTaHHS CIIOCTEPIraeThCsl 3HAYHE
BapitoBaHHs MOP(HOIOTIYHUX O3HAK BUTY (BUCOTa cTeOna,
¢dopma ¥ po3MipH JUCTKIB, CTYIiHb OMyIIeHHs). SIK i
roriepeiHi BUJIM, 4acTo TiOpHIu3ye 3 IHIIUMHU BHAAMH
pony. Epilobium montanum € NIaTHOCTHYHHM BHIOM
nBox knaciB: Carpino-Fagetea sylvaticae ta Epilobietea
angustifolii, omHoro opsnxy — Galeopsio-Senecionetalia
sylvatici Passarge 1981 Tta Tppox acomiariii: Origano
vulgaris-Brometum  benekenii ~ Fajmonova 1983,
Epilobio angustifolii-Calamagrostietum arundinaceae
(Smarda ex Smarda et al. 1971) Kliment 1995 (kmac
Epilobietea angustifolii) (Dubyna et al., 2019), a Takox
Vicietum sylvaticae Oberd. et T.Miiller in T.Miiller
1962 (xnac Trifolio-Geranietea sanguinei T.Miiller
1962) (Vasheniak, 2013). Bia € ogHuUM i3 XapaKTepHUX
BUIiB Kinacy Mulgedio-Aconitetea Ta HWOTO YOTHPHOX
MIAMOPSIKOBAHUX CHHTAKCOHIB — [JBOX MOPSJKIB:
Petasito-Chaerophylletalia Morariu 1967, Senecioni
rupestris-Rumicetalia alpini Mucina et Karner in Mucina
etal. 2016 ta mBOX coro3iB: Petasition officinalis Sillinger
1933, Rumicion alpini Scharfetter 1938 (Biodiversity...,
2015) (rabn. 1). Ha Tepuropii Ykpainum pociuHHI
yrpynoBaHHs 3a y4acTio E. montanum QparMeHTapHO
TpamsifoThess 9acto B sicoBux (Kapmarm, IMomices) i
JICOCTENOBUX paioHax, 1 3HAYHO piJalie B CTEHNOBHUX.
Haiiyacrime BuI MPUCYTHIH B YTrpyNMOBAaHHSX CBITIMX
JIMCTSIHUX JIICIB, 4ACTO 3 Bi/ICY THIM YarapHUKOBHM SIPYCOM
i TYCTHM TpaB'ssHUM MOKPHBOM, SKi C(HOpPMYBaIUC
Ha KpyTHX, HOOpe NPEHOBAHUX, CXMIIaX OeperiB pidok
Ta 0aJloK, y BOJOTMX Ta CHUPUX TEMHOXBOMHHUX Jicax
3 OIOHOSAPYCHHM TYCTHM BHCOKHM JEPEBOCTAHOM
Ta BIJCYTHIM YarapHUKOBMM sipycoM. Ilommpeni i
YIPYNOBaHHS Y BHIVISAI HEBEIMKUX EKCTPAa30HAJIBHUX
nokaniteriB B ocHoBHomy Ha I[lomicci (Lukash, 2010),
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pimme Ha Postouui (JIpBiBchka 0011.) Ta B Jlicoctemy
(Olefirenko, 1997). Y Kapnarax yrpyrnoBaHHs 3a y4acTiO
E. montanum wHepiako TpPHypOYCHI OO BiJCIOHECHB
KapOOHATOBMICHMX  TIOpiJZ, IEPEeBAKHO  BAITHSIKIB,
MEpIeNIICTHX CIAHIB 1 JOJIIOMITIB Bifl aJbIIHCHEKOTO
MOSICY 1O HU3BKOTIp'sl.

I3 Ienrpamsroro Ilomiuis 1EHO3W 3a y4acTio
E. montanum onucani B ckmani acomiauii Vicietum
sylvaticae Oberd. et T.Miiller in T.Miller 1962
knacy Trifolio-Geranietea sanguinei, yrpyrnoBaHHS
SIKOT 3pOCTAIOTh Yy HaWOUIBII 3aTiHEHWX YMOBax, IIij
PO3piIKEeHNM TTOKpUBOM jaepeBHoro sipycy (Vasheniak,
2013).

Jns OykoBux dTiciB  BepxoOy3pkoro ropOorip's
(ITiBuiuno-3axinue Ilomiyus) (Ralo, 2010), micosoi
pocmuHHOCTI ypounma "Tapamancekuii mic" (KuiBcpka
o011.) (Olefirenko, 1997), a Takox st Kapmat, 30kpema
VYromecpkoro MacuBy —Kapmarcekoro — GiocdepHOro
3anoBigHuka (Onyshchenko, 2007), E. montanum
HAaBOAUTHCS B YIPYNOBaHHAX corody Fagion sylvaticae
Luquet 1926 (wnmac Carpino-Fagetae sylvaticae),
30KpeMa B acowiauisx Euonymo verrucosae-Fagetum
Onyshchenko 2017 (Ralo, 2010), Carpino-Fagetum
Paucd 1941 ta Symphyto cordati-Fagetum Vida (1959)
1963 (Olefirenko, 1997; Onyshchenko, 2007). Ha
Cepenubomy Ilpuaninpos'i E. montanum BigMideHUH y
ckJyani acouianiit mopsaky Carpinetalia betuli P. Fukarek
1968: Stellario holosteae-Aceretum platanoidis Bayrak
1996 (coro3 Aceri campestris-Quercion roboris Bulokhov
et Solomeshch in Bulokhov et Semenishchenkov 2015
(Olefirenko, 1997) Tta Galeobdolo lutei-Carpinetum
Shevchyk, Bakalyna et Solomakha 1996 (coro3 Carpinion
betuli Issler 1931) (Lyubchenko et al., 1997; Olefirenko,
1997; Shevchyk etal., 1996a, b). YrpynoBanus ocTaHHBO]
acorriamii mpencTaBieHi MOPiBHIHO O1THUMHU IIEHO3aMH,
c(OpPMOBaHHMH IIEPEBAKHO HEMOPAIbHUMH BHIIAMH.
IeHo3u mnepebyBaroTh y crTamil aemyTailii, OCKIJIbKH
MOCTIHHO 3a3HAIOTH AHTPOIOICHHOTO BILIMBY (BUPYOKH,
BHUIIAC).

Ha [TIlpaBoGepexxaomy Ilomicci E. montanum
BIAMIYEHUI B yrpynoBaHHsX acowiauii Salicetum
capreae Schreier 1955 xmacy Robinietea (Khomyak,
2016). Taki neno3u GopmMyrOThCS Ha MiCISIX BUPYOaHHX
MIAPOKOJHMCTIHUX 1 MIIMIAHUX JICiB 3  JIepHOBO-
Mi/130JTUCTUMHU TPYHTAMH CEPEHBOT 3BOJIOKEHOCTI.

Epilobium tetragonum L. (= E. adnatum Griseb.,
Chamaenerion tetragonum (L.) Scop.) — KOCMOTIONI THHIA
BUJ, MONIMPCHUI Maibke Ha BCIX KOHTHHEHTax. B
VYkpaiHi TpamiseTscss 1O BCilf TepHTOpii, 3pocTae Imo
Oosiotax, BOTKHX JIyKax, Oeperax piuok, y30epeioksix
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BOJIOWM Ta NMMaHiB. € JIarHOCTUYHHMM BHIOM KJacy
Isoéto-Nanojuncetea Br.-Bl. et Tx. in Br.-Bl. et al. 1952,
nopsinky Nanocyperetalia Klika 1935, xoHCTaHTHUM
BUJIOM cot03y Eleocharition soloniensis Philippi 1968 Ta
ttoro acomianii Cyperetum flavescentis Koch 1926 (kmac
Isoéto-Nanojuncetea) (Kovalenko, 2014b), a Takox
TIaTHOCTUYHUM BUAOM acomiauii Epilobio tetragoni-
Achilleetum nobilis Smetana 2002 non. inval. (art. 30, 5)
(xmac Artemisietea vulgaris) (Dubyna et al., 2019).

VY reo0OTaHIYHUX ONHUCAX POCIUHHOCTI YKpaiHH
BHJI MPUCYTHIA y cKiaai OaraThbOoX acoIfiamii iHImX
knaciB (tabm. 1). 30kpema B YrpyHOBaHHSIX JIBOX
acouianiii — Cyperetum flavescentis Tta Juncetum
bufonii Felfoldy 1942 (kmac Isoéto-Nanojuncetea),
Biamivenux y [lonraBcekiit o6n. Ha Tepuropii HIIII
"Mupsaruacekuit” (Kovalenko, 2014b). Lle edemepni
¢iToieHO3U TIirpouUIBHUX TEpodiTiB 3 HE3HAYHOIO
YYacTIO TeMIKpUITO(ITIB Ta TEOQITIB, Ki pO3BUBAIOTHCS
Ha TEpIONMYHO  3aTOIUIIOBAHMX  MICIIE3POCTaHHSX
HOPUPOIHOTO  Ta  AHTPOIOTEHHOTO  MOXOIKEHHS
(npubepeskHi AUISTHKU PiK, 03ep, BOAOCXOBHIIL 1 CTaBKiB),
Ha cyOcTpaTax 3 TIOMITHO BHPaXCHHMH O3HaKaMH
eyTpodikarii abo 3aCOJICHHSI.

Ha miBmui Ykpaiuu E. tetragonum Oepe yd4acth y
(hopMyBaHHI COJTOHYAKOBHX IIEHO31B, 30KpEeMa acoIliamiii
Scorzonero parviflorae-Juncetum gerardii (Wenzl 1934)
Wendelberger 1943, Limonio meyeri-Artemisietum
santonicae Shelyag-Sosonko et Solomakha 1987 Ta
Puccinellietum giganteae Solomakha et Shelyag-
Sosonko in Dubyna et Neuhéduslova 2000, kinacy Festuco-
Puccinellietea (Tyshchenko, 1998, 1999). YrpymoBanus
UX acollialiil Jo0pe MpencTaBlicHI Ha TEPUTOPIX
Bepnsaucekoi (3anopispka 0611.) Ta Kpusoi kic ([Jonernpka
0011.), e BOHM 3aliMalOTh BOTKI COJIOHYAKOBI JIy4HI
MICIIE3pOCTaHHS 1 TPUYpPOUEHi 10 y30€pexoKs MIIKHX
COJIOHOBO/THHX JINMAHIB Ta IEPi0JMIHO ITEPE3BOTIMKEHNX
MIBUIIEHUX JIUISTHOK. B yrpyrnoBaHHSX PpOCIMHHOCTI
Binocapaiicekoi xocu ([onerpka o0im.) E. tetragonum
BIZIMIYCHUI Yy cKkiani acouiauii Artemisio santonicae-
Puccinellietum fominii Shelyag-Sosonko et Solomakha
1987 knacy Kalidietea foliati Mirkin et al. ex Rukhlenko
2012, sxa HABOAWTHCS IS COJOHYAKIB Y ITIBHIUHIHN
yactuHi kocu mobnusy cmt Snta (Tyshchenko, 1999).

VY miBOeHHHX perioHax KpaiHu Bup E. tetragonum
Hepiko Oepe ydwacTb y (hOpMyBaHHI CereTagbHHX

yrpynoBanb knacy Stellarietea mediae. 3a3Budait
i YrpymoBaHHS €  IIOYaTKOBUMH  CTaJisIMH
BIJIHOBIIIOBAJIbHUX ~ CYyKIIECIH  MiCIsi  MOpPYIICHHS,
BiJIPI3HSFOTHCS HEIOCTINHICTIO " OIIHICTIO
duopucTHYHOrO  CKJIany ~— Ta  IPUYpOYeHi 10
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MIEPE3BOJIOKEHNX MICIIE3pOCTaHb. Y TakuX (hiTOIeHO3ax
HepeBaXKalOTh OJTHO- Ta JBOPIUHI pylepaibHI POCIHHHU,
MEPEeBaYXHO 3JTICHI CereTaNbHI U pynepanbHi Oyp'sHU.
B Vkpaini Taki yrpynoBaHHsI TOIIUPEHI B MPOCAIHUX
KyJdbTypaX, y cajaX, BHHOTPAJHHMKAX, Y PHCOBHX
CiBO3MIHAX Ha MIBJCHHHUX COJIOHIFOBaTHX YOPHO3EMax
1 TeMHO-KamTaHOBUX IpyHTax y IlpmaopHomop'i Ta B
CrenoBomy Kpumy. 30kpema TakUMH yTrpyIOBaHHIMU 32
y4acTio E. tetragonum € acouianii Lactucetum tataricae
Rudakov in Mirkin et al. 1985 ta Fallopio convolvuli-
Chenopodietum albi Solomakha 1990, siki BigmideHi B
crenosiit yactuni Kpumy (Bagrikova, 2004, 2011). Lli
YIPYIIOBaHHS XapaKTEePU3yIOThCs Hebararum abo HaBITh
OimHUM (QIOPUCTUYHHM CKIAJOM TIPH CEPEIHBOMY
npoektuBHOMY mMOKputTi 70-80 %, ne cepex iHIIKX
BHUIIB BiOMiUueHO Takok FE. fetragonum, SKAH B
3aCyNUIMBUX 30HAX MPUYPOUEHHH N0 MEPE3BOJIOKEHUX
MICII€3POCTaHb.

Epilobium lamyi F.W.Schulz - eBpomneiicbko-
CEPEA3EMHOMOPCHKO-MAI0A31CbKUN BHI, MOUIUPCHHIA
B YkpaiHi mepeBakHo B JlicoBiif 30HI Ta B 3axXimHiit
yactuHi Jlicoctemy, e 3pocrae B Jjicax, cepei KyIliB,
Ha Yy3miceax Ta mimaHux Oeperax. Mopdomoriaao
Onm3bkuit 110 E. tetragonum, 1HOII PUHMAETHCS K HOTO
MBI 1 JIETKO TiOpUAM3YE 3 iHITUME BUAAMU pomy. Sk
i monepenHiid, € MIarHOCTMYHUM BHJOM Kiacy Isoéto-
Nanojuncetea (Kovalenko, 2014a) ta iioro mopsaxy
Nanocyperetalia (Kovalenko, 2014a; Dubyna et al.,
2019), a TakoX AIarHOCTHYHUM Ta KOHCTAHTHUM BHJIOM
acomiarit Eragrostidetum suaveolentis Golub et al.
2007 ta Veronico anagalloidis-Lythretum hyssopifoliae
Wagner ex Holzner 1973 (xnac Isoéto-Nanojuncetea)
(Kovalenko, 2014a), yrpynoBaHHsi sIKMX (OPMYIOTBCS
Ha TIMAHUX 1 CYMaHuX HITPOo(iKoBaHHX CyOCTpaTax,
1110 3a3HAOTh MIEPIOIMYHOr0 3aTOIUICHHS aTMOC(EPHUMHU
omagamu (tabn. 1). 3 Tepuropii VYipainm (HIII
"IMupsituHebkuid") E. lamyi onmvcanuwii y ckiaai JBOX
YTPYNOBaHb 3alUTABHOTO edeMepeTyMa — acomiariiit
Eragrostidetum suaveolentis ta Veronico anagalloidis-
Lythretum hyssopifoliae. 11i 61u3bKi 3a (QIOPUCTHIHIM
CKJIQJIOM  acomiamii  TpamusoTbess  mopsin.  Taki
¢iToreHo3n 3aitMaroTh HeBemuki o (10-50 m2), ski
MTOBTOPIOIOTH KOHTYPU e()eMEpHUX BOAOWM Ha JTHHIIAX
BIANPAIbOBAaHNX Kap'epiB, y POTHIIOKEIKHUX TPAHIICSX
1 HEeTHOOKMX IMEepPecOXINX KalFKaxX Ha IiCKaX JIiBOTO
Oepera p. Yaail. PO3BUTKY Takux yrpyrnoBaHb MEpPEaye
mepion HAJAMIPHOTO 3BOJOKEHHS ITI3HBOOCIHHIMH abo0
PaHOJITHIMH 3JIMBAMU 3 HE3HAYHUM pIBHEM 3acCTiHHOI
Bosoru (Kovalenko, 2014a).
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Epilobium adenocaulon Hausskn. — miBHIUHO-
amMepuKaHCbkui BuJ 3 Tpynu E. ciliatum Raf aggr.
(1HOZI HABOAMTHCS SIK WOTO TiABHT), IKUH HUHI aKTHUBHO
MOUIMPIOEThCST B €BpoI, a Takok B YKpaiHi, e
3pocTae Ha BOTKHX MICIIIX, IO Oeperax pidok i o3ep, y
3a00JIOYEHNX JIicaxX, NMEepeBayKHO B JICOBHX paloHax.
SAx 1 E. lamyi, € DiarHOCTHYHUM BHIOM KIJacy Isoéfo-
Nanojuncetea, nopsnky Nanocyperetalia Ta cOw03y
Verbenion supinae Slavni¢ 1951. 3 Teputopii Ykpainu
BIIMIYCHUII B OJHOMY i3 YTpyNOBaHb 3allIABHOTO
ehemeperyma — acomiamii  Veronico anagalloidis-
Lythretum hyssopifoliae Wagner ex Holzner 1973 y HIIIT
"IMupsituncbkuii"  (Kovalenko, 2014a). ®itoueHosun
3a y4acTIO IJbOr0 BUJY 3aiiMalOTh HEBEIHKI IUIOLI Ha
MIaHKUX 1 CyMilaHuX HIiTpo(iKOBaHUX cyOcTparax, siki
3a3HAIOTH IEPIONUYHOrO 3aTOIUICHHS aTMochepHHMH
orajamu.

Epilobium alsinifolium Vill. — ripcekuii €Bpo-
MaJl0a3iiChKO-apKTHYHNN BHJ, HA TEpHUTOpii YKpaiHu
MOUIMPEHHi B cyOabIiiichkiii 3001 Kapnar, ne 3pocrae Ha
BOJIOTHX TyKaX, 00JI0Tax, 10 Oeperax BUCOKOTiPHUX PIYOK.
€ niarHocTUYHUM BUAOM kiacy Montio-Cardaminetea
Br.-Bl. et Tx. ex Klika et Hada¢ 1944 ta omHOIMEHHOTO
MOPSIAKY Montio-Cardaminetalia Pawlowski,
Sokotowski et Wallisch 1928 (Dubyna et al., 2019). bepe
ydacTh y (OpMyBaHHI MOXOBO-TPaB'SIHUX YIpYIOBaHb
BIIKPUTUX BHUCOKOTIpPHUX UM CIAOKO3aTiHEHUX TiPCHKHUX
JOKEpeJl Ha BaNTHAKOBHX CyOcTparax abo TpaBepTHHaX.
OxkpeMi JOKaJITeTH NIWUX YTrPYHNOBaHb TNPEICTABICHI B
ripcekux macuax Yoproropu, Mapmapocbkux AJIbII,
Yuuuno-I punsBchkux rip Ta CBUIOBLS Yy HUKHBOMY
Ta BEPXHBOMY JiCOBOMY mosicax. IIpuypodeHi BOHH
31€0UIBIIOrO 10 HEBEIMKHUX [UISHOK Y HOHMXKCHHSIX,
JI0 CXWJIOBHX 1 KOTJIOBUHHHX OOJIIT, 4 TAKOXK 10 JIISHOK
3 BIJIHOCHO BHpPIBHSIHUM penbeom. Bumouii ckian
OUX YTPymNoBaHb BiTHOCHO OimHUI. XapaKTepHOIO
0COOJHMBICTIO LIEHO3IB € HAsBHICTh Mail’ke CYyLIIBHOTO
ctharmoBoro mokpuBy. OmHE 3 TaKWX YrpyHOBaHb
HABOAMTHCS Juisi acouianii  Andromedo  polifoliae-
Sphagnetum magellanici Bogdanovskaya-Gienev 1928
knacy Oxycocco-Sphagnetea Br.-Bl. et Tx. ex Westhoff,
Dijk et Paschier 1946, Binmiuenoi Ha CBumoBLi (ypouwuiie
Jparo6par) i Yopuoropi (ropa Ulypun-I'poma, o3.
Mapiueiika) (Sosnovs'ka, Danylyk, 2013). dizioHomidHO
ONMM3LKOI0 0 M€l acomiamii € Ie oxHa acorjaris 3a
yuacti E. alsinifolium — Cirsietum rivularis Nowinski
1927 xnacy Molinio-Arrhenatheretea, sika HaBOAWUTHCS
JUI. BUCSIYMX OOJNIT MOOJM3Yy CTpyMKa OuIsl IiAHINOKS
r. PiBHO1 Hemonamik c. Jlymmopu IlepeunHcbkoro p-HY
3akaprarcekoi o0i1. (Onyshchenko, Andrienko, 2015).
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Epilobium  alsinifolium HaBOIUTBCS TaKOXK IS
nyboBo-rpaboBux  JiciB  kmacy — Carpino-Fagetea
sylvaticae Cepenuboro [IpumHinpos's, 30kpema y ckiai
acouiarii  Galeobdolo  lutei-Carpinetum  Shevchyk,
Bakalyna et Solomakha 1996 (Lyubchenko et al., 1997),
ajse, MaOyTh, MMOMHJIKOBO, OCKUIBKH II€ TiPCHKHU BH]I,
XapaKTepHHUH U1 CyOabIilickkoi 30an Kaprar.

Epilobium alpestre (Jacq.) Krock. (= E. montanum L.
var. alpestre Jacq., E. trigonum Schrank; E. roserum
DC., non (Schreb.) Schreb.) — ripcpkuii €Bpomercrko-
cepenzeMHOMOpchkuil BuA. B Ykpaini nommpenuii y
Kapmarax, ne Tpamiserbcs B CyOaibIACBKIA cMy3i
HA MOKpHX JIyKax, MOONU3y TIpChKUX [pKepen. €
MIaTHOCTUYHUM BHJOM [BOX TOpAnKiB — Montio-
Cardaminetalia  (xnac  Montio-Cardaminetea) Ta
Adenostyletalia alliariae Br.-Bl. 1930 (xmac Mulgedio-
Aconitetea) (tabm. 1). Y Mexax OCTaHHBOTO Kiacy
(Mulgedio-Aconitetea) Bun E. alpestre BXOmUTH [0
CKJIaJy YIpyIOBaHb JBOX COI03iB — Petasition officinalis
Sillinger 1933 Ta Rumicion alpini Scharfetter 1938
(Biodiversity..., 2015). Lle BUCOKOTpaBHI yrpyHOBaHHSI
3 BIJCYTHIM J[I€PHOBUM IIPOLIECOM, SIKi (DOPMYIOTBCS
B yIOroBHMHaX abo 3amammHax penbedy 3 MITKHMH,
aje OaraTUMM Ha TOXHBHI PEYOBUHU IPYHTaAMH
Ha cmiikatHOMy a0o KkapOoHaTHOMY cyOcTpaTax B
cyOanbIiiicbkoMy TOsICI B3JIOBK BEpXHBOI MEXi JIiCy,
YacTO Ha MPHUPYCIOBHX EKOTOIAaX, SKUMH CITyCKAIOTHCS
mIMOO0KO B JIiCOBMH mosic. TparuisioTbesi Taki HEHO3H
CIOPAINYHO, OKPEMHMH JIOKATITETaMH y BHCOKOTIP'T
Kapnar  (ripceki macuBu  Topramu, Yopuoropa,
Cunosers, YnBunHO-I puHABCHKI, MapMapochKi TOpH,
Cxinni becknan) (Natsionalnyi..., 2018).

Epilobium roseum (Schreb.) Schreb. (= Chamaenerion
roseum Schreb.) — eBpoOMEHCHKO-3aX1THOCHOIPCHKIIA
BUJA, B YKpaiHi MNOIIMPEHHH MNEPeBAKHO B JICOBHX
paifonax 1 B Jlicoctemy, pimme B Cremy Ta B Kpumy,
JIc 3pOCTa€ y BOJIOTUX 3aTiHCHHX MICISX, 1Mo Oeperax
pidok, KaHaB, oOkpaiHax OomiT. HaBomuThcs yIs
yIpyNnoBaHb INPHOEPEIKHO-BOJHOI POCIMHHOCTI Kilacy
Phragmito-Magnocaricetea, 30KpeMa acoriarrii
Typhetum latifoliae Nowinski 1930, BinmideHoi Ha
tepuropii HIIIT "CkoniBebki beckunu" (nomuna p. Omip
B okomuiix M. Ckome, B MalgaHCRKOMY JICHHIITBI
Ha Oeperax CeMEHOBOro MOTOKY Ta B J0juHI PuOHMKa
Maiinancekoro  JIbBiBcbkOoi  oOmacti)  (Solomakha
et al., 2004). Ha rtepuropii Oaceiiny 3axignoro byry
(BommaCchKa 00m.) E. roseum TpUCYTHINH y CcKiIami
acouiatii Ribo nigri-Alnetum Solinska-Gornicka (1975)
1987 xnacy Alnetea glutinosae (Kuziarin, 2011b). Lle
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rirpodinbHi  QITONCHO3M 3 ean(iKaTOPHOK yYaCTIO
Alnus glutinosa, nomupeHi B MOHWKEHHSIX OOJIT, Ha
3abooueHx Oeperax Lllampkux osep.

Epilobium roseum € XapakTepHHUM BHIOM COIO3iB
Bidention tripartitae Nordhagen ex Klika et Hadac
1944 ta Chenopodion rubri (Tx. in Poli et J.Tx. 1960)
Hilbig et Jage 1972 knacy Bidentetea (Tabm. 1). Lle ogmo-
Ta JBOSPYCHI TpaB'siHI YrpyNOBaHHS OJHOPIYHHKIB
Ta KOPCHEBHIIHUX pOCIWH, A€ Cepea JOMIHAHTIB
BUCTYNAIOTh BHIM pony Bidens L., ski ¢GopmyloTh
MPUPYCIOBY 4YacTWHY 3amiaBu. Ha 3akapmarti 1s
POCIIMHHICTH PO3BHBAETHCS Y TPUOEPEXHINH cMy3i,
Ha OroJIeHHX Oeperax, OCTpPOBaxX Ta Ha IMOHWKCHHSX
pivok Tucwm, Jlatopumi ta BopkaBu, iHKOTH Ha MICIISIX
3'€ZIHaHHS BEJMKHUX MEJIOpaTHBHUX KaHAJIB Ta PidoOK, Ha
CTapuIlsX, a TAKOXK Ha HE3aJIiCHEHHX IpaBieBHX Oeperax
PIUOK y TipChKiil yacTUHI pivok Ta ixHiX nputok (Prots,
Kagalo, 2012).

Epilobium  dodonaei Vill. (= Chamaenerion
dodonaei (Vill.) Schur; Chamerion dodonaei (Vill.)
Holub) — ripcekuii eBpomerichko-cepen3eMHOMOPCHKO-
Mmasnoasiiicekuii Bua, B Ykpaini (Kapnaru, Po3srouus,
Baxigauit JlicocTen) 3HAXOAMTBCS Ha CXITHIA Mexi
MOUIMPEHHS, ajleé € JIOCUTh EKCIAaHCHBHUM. 3pOCTaE B
TiPCHKHX JTicaX, Ha KaM'sTHUCTHX a00 MIIaHuX MICIIIX, IO
CKeJsICTUX Oeperax piduoK Ta Ha MOPYIICHHX EKOTOMax.
€ giarHOCTHYHHUM BHIOM coro3y Salicion incanae
Aichinger 1933 ta mopsnxy Epilobietalia fleischeri
Moor 1958 (knac Thlaspietea rotundifolii Br.-Bl. 1948)
(rabn. 1). ¥ Kapnarax Taxi yrpynoBaHHS IIOIIMpEHI
MEepeBaKHO B TIPCHKIA YacTWHI (KpiM BHCOKOTIp's) Ta
B Iepe/rip'T B3IOBXK BOAOTOKIB 31 IIBHUIKOK TEUIEID Ta
CHWIIBHUMH, ajieé KOPOTKHUMH, ITaBOJKaMH. TpaB'sHUIL
MOKPUB IIMX YTPYNOBaHb pI3HOMAHITHUH, OCKITBKH
KpiM TirpouUIbHUX BHIIB, B HBOMY TPAIUIIFOTHCS
MPUHECEHI TEWi€l0 YHCICHHI Miacliopd IJIydHUX Ta
micoBux pocnud (Natsionalnyi..., 2018). Epilobium
dodonaei BiIMiYeHHH TakoX y CKIaAl pydepaTbHUX
YIpyNoOBaHb Ha aHTPOIOTEHHO IMOPYIICHUX TEPUTOPIAX
(xap'epax i BimBamax) TorpoBoi rpsau (TepHOMiNBCHKA,
Xwmensaumpka 0011.) (Bilyk, Didukh, 1999).

Epilobium collinum C.C.Gmel. (= E. nutans Ley,
non F.W.Schmidt) — eBponeiicbko-3axinHOCHOIPCHKUT
BUA, B YKpaiHi 3pigka IOUIMPEHWH B JICOBUX
paifioHax (TepeBa)KHO B TIBHIYHHX 1 3axifgHUX), a
takok B Jlicocremy. 3pocrae Ha CyXMX Ta IiIIAHUX
TpaB'sTHUX CXWJIaX, y COCHOBUX Jicax, Ha Y3IICCSX,
ocunumniax i mebdeHucTux cyocrparax (y Kapmarax). €
JMIarHOCTHYHMM BHIOM acoriamii Senecietum fuchsii
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Kaiser 1926 (xnac Epilobietea angustifolii), xapakTepHo1
JUIsl OYKOBHX 1 CMEPEKOBHX BUPYOOK Y CyOMOHTaHHOMY
Ta MOHTaHHOMY mosicax Kapmar (Prots, Kagalo, 2012;
Dubyna et al., 2019) (ta6u. 1).

Y  Cepemupomy  IIpumminpos'i  (KaniBchbkwmid
MIPUPOHUH 3aM0BINHUK) E. collinum npucyTHii y ckiazi
yrpynoBaub acormiamii Poétum angustifoliae Shelyag-
Sosonko et al. 1986 kmacy Molinio-Arrhenatheretea,
AKUHA 00'€eqHYy€e JTy4HI yrpyHOBaHHS, IO (HOPMYIOTHCS
HAa TiJBUINCHUX [iISIHKAX 3allJlaBd Ta Ha CXHIax
npaBoOepekHoro Macuy 3anoBinHuka (Shevchyk et al.,
1996D).

Ha Poszrtouui (oxommui wm. JIeBiB) E. collinum
BimMideHUH y OyKOBO-COCHOBHX Jticax kmacy Carpino-
Fagetea sylvaticae, 30kpema B ckiani acorarii 7ilio
cordatae-Carpinetum Traczyk 1962 (Gorelov, 1997).
Ile cknamui OararosipycHi JicH, IIO YTBOPWIJIUCS Ha
MICIli COCHOBHX HACa/DKeHb YHACHIZOK JeMyTarlii
IMPOKOJIUCTSIHUX ~ [EHO3IB 1  4acTo  3a3HaIOTh
peKpeariifnoro HaBaHTaXEHHA. Y OyKOBHX Jicax
Bepxo0Oy3bkoro ropoorip's (IliBHiuno-3axinne [omims)
E. montanum Gepe ydacth y (popMyBaHHI yrpyroBaHb
cotozy Fagion sylvaticae Luquet 1926 nporo x kiacy
(Ralo, 2010).

Henosm 3 yuactio E. collinum y Kapmarax (Tipchki
macuBu Caujosenpb, Yopnoropa, Biropmar-I'yTuHcbka
rpsna, B HU3bKorip'i [lononnHckkoro Ta BomoninbsHoro
XpeOTiB, a TAKOXK Jy’Ke P1IKO Ha BYJIKAHIYHOMY ropOorip'l
3aKkapmarchbKoi HH30BHHH) TMPHYPOUYCHI [0 KPYTHUX
cXwiiB abo OeperiB TipCbKHUX PIYOK 1 IpeicTaBlieHi
yrpynoBaHHsMu  knacy  Thlaspietea  rotundifolii,
(mopsinkom Epilobietalia fleischeri Moor 1958 Ta coro3om
Salicion incanae Aichinger 1933) (Biodiversity...,
2015).

Epilobium collinum y Kapnarax BigMIYeHHI TaKOX
y CKJanmi yrpynoBaHb kiacy Epilobietea angustifolii,
30KpeMa, SIK y)Ke 3raJlyBajocs, B acoliauisx Senecietum
fuchsii, ne BIH € OINHUM i3 JIarHOCTUYHHX BHUJIB, Ta
Rubetum idaei Gams 1927, wunasenenoi s HIIII
"CromiBcbki beckuau" (Solomakha et al., 2004).

Epilobium  parviflorum (Schreb.) Schreb.
(= Chamaenerion parviflorum Schreb.) — eBpasiiicbkuii
Bua, 3aHeceHuil y IliBHiuHy Awmepuky. B Vipaini
MOLIMPCHUN TIEPEBAXKHO B JICOBUX Ta JICOCTEIOBUX
paiionax, pimme B Cremry Ta Kpumy. 3pocTae mo BOTKUX
i OoyorucTHX MicLsX, KaHaBax, Oeperax CTaBKiB. €
nIiarHOCTHYHUM BHAOM Kiacy Galio-Urticetea Ta coro3y
Mentho longifoliae-Juncion inflexi T.Miiller et Gors
ex de Foucault 2009 (xnmac Molinio-Arrhenatheretea)
(Dubyna et al., 2019).
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Y  Kapnarcekomy  perioni Ta  CepenHbomy
[Mpuanictpo'i (XmenbHuibka Ta BiHHMIBKA 00I1.)
BUJl TPUCYTHIH y OOJOTHHX YIPYIOBaHHAX KJiacy
Phragmito-Magnocaricetea,  30kpema y  CKJIaji
acouiariit Phragmitetum australis Savi¢ 1926, Typhetum
angustifoliae  Pignatti 1953, Typhetum latifoliae
Nowinski 1930 Ta Equisetetum fluviatilis Nowinski
1930 (tadm. 1). Lle ¢diToreHO3n MOKPHUX Ta OOIOTUCTHX
JyK, 3aIUITaBHUX OOIIT, 3a00J0YE€HUX MIJSTHOK CTaBKiB
Ta HeISUIbHUX pycels pidok. Haiimommpenimoro 3 mux
acomiamii € Phragmitetum australis, IEHO3UW SIKO1 TIpH
JIOCTaTHOMY 3BOJIO)KEHHI MalOTh CIIPOIIEHY OJIHO-
abo JBOsApYCHY OylOBY, a IOMIHYHOYHMIA BHJ Marbke
MTOBHICTIO IPUTHIYYE PICT i PO3BUTOK IHMIUX BHIIB. I
JIAIIE B MICISIX 3 MEHIIOK KIUJIBKICTIO BOJIOTH, a00 e
Ma€ Micle BHKOLIYBAaHHS, BHIIQJIIOBAHHS, 3aCMiYCHHS
1oOyTOBUMH BiZIXOJaMHU CIIOCTEPIra€ThCs MPUTHIYCHHS
JOMiHAHTa 1 NPOHUKHEHHS JIyYHHX Ta pyIepajbHUX
BUIB 3 NPWIENIUX TPUTOPIH, 30kpema E. parviflorum
(Kuz', 2013).

Y  miBOGHHMX ~ perioHax KpaiHu, cyasud 3
[pOaHai30BaHUX ONHCIB, E. parviflorum Oepe y4acTb
y cKJIaJi yrpynoBasb KiaciB Bolboschoenetea maritimi
Vicherek et Tx. in Tx et Hilbusch 1971, Festuco-
Puccinellietea ta Therosalicornietea Tx. in Tx. et Oberd.
1958. Tak, B ranodirHiii pociauHHOCTI KysibHUIIBKOTO
mumany (Omecbka 0011.) Bux E. parviflorum nipucyTHIiN
y cknani acouiarii Typhetum laxmannii (Ubrizsy 1961)
Nedelcu 1968 (xnmac Bolboschoenetea maritimi). Taki
LICHO3W BUSIBICHI Yy BOJOMMax MilIaHWX Kap'epiB Ha
y30epexoki TMMaHy 1 XapaKTephU3yIOThCsS HaIMipHUM
3acoyicHHSIM JOHHUX BimmaniB (Dubyna et al., 2017).
B yrpymoBanusax xmacy Festuco-Puccinellietea Bup
BiIMIYCHUI y ckiami acomiawii Scorzonero parviflorae-
Juncetum  gerardii  (Wenzl 1934) Wendelberger.
VY  paiioni KysiapHUIIBKOTO JIMMaHy Taki IICHO3M
acorfianii MOIIMPEHI Ha 3HWKEHHX JAULIHKAX Y
BepxiB'i Kybancekoi Oankw, moHm33i p. Jlomboka Ta Ha
y30epesxoki JlyzaniBebkux o3ep (Dubyna et al., 2017). B
yrpynoBasHsx knacy Therosalicornietea Ha TepuTopil
KysumbHunpkoro numany E. parviflorum BiamiueHud y
CKIIaJIi IBOX acorliait — Bassietum hirsutae Serbanescu
1965 Ta Salicornio perennantis-Suaedetum salsae
Freitag, Golub et Yuritsyna 2001. Ile yrpynoBaHH:S
rinepranoiTHOI POCIMHHOCTI y30epex JHuMmaHny, i, sK
1 TIOTIepeAHi acoIliarii, XapakTepu3yloTbcs 301THEHUM
¢dnopuctraanM ckiagom (Dubyna et al., 2017).

Epilobium parviflorum € ogHAM 13 XapaKTEPHUX BU/IIB
CHHAHTPOITHHX JICPEBHUX YIpyIOBaHb Kiacy Robinietea,
30KkpeMa acomiaiii Impatienti parviflorae-Robinietum
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Sofron 1967, naBenenoi mist YopHYXiBCHKOTO paioHy
ITonraBcbkoi obmacti (Solomakha et al., 1997). Lie micosi
HacajpkeHHs1 Robinia pseudoacacia L. 1 perpanoBaHi
BHACJIJIOK aHTPOIIOICHHOTO BIUIMBY I'paboBO-1y0O0Bi
Ta JyOOBO-COCHOBI  yIrpymoBaHHS 31  3piIHKCHUM
nepeBoctanoM 3 Quercus robur L., sKi 3pocTarTh
Ha CXWIaX IOKPUTHX IPyHTaMH Ha JIECOTOMiOHNX
CYIJIMHKAX.

Epilobium nutans F.W.Schmidt (= E. hornemannii
Schur, non Rchb.) — ripcbkuii cepenHbOEBPOIIEHCHKO-
3axiHOCEPEA3EMHOMOPCHKHI BUJ, MOIIUPEHU I
B VYKpaiHi B CyOambmificbkoMy Ta albIiiCEKOMY
nosicax Kapmar. 3pocrae mo BOTKHX JIyKaX, MOKpPUX
ocHIiax, JDKepembHHX 00J0Tax, Oeperax pidok. €
JIarHOCTUYHUM BUOM coro3y Cardamino-Montion Br.-
Bl. 1926, nopsnxy Montio-Cardaminetalia Pawtowski,
Sokotowski et Wallisch 1928 Ta oxnolimenHoro Kiacy
Montio-Cardaminetea Br.-Bl. et Tx. ex Klika et Hada¢
1944 (Dubyna et al., 2019) (tabm. 1). B Ykpaincekux
Kaprarax 1i yrpymnoBaHHs MpEACTaBJICHI MOXOBO-
TpaB'sTHUIMH TeIOPITHUMHU [IEHO3aMH BIIKPUTHX YU
c1a0KO3aTiHEHUX TIPCBKUX 1 BHCOKOTIPHUX JIKEpe
Ta CTPYMKIB Ha CHJIIKATHHX CyOCTpaTax 3 XOJIOAHHMHU
KUCIIUMH, OJIrOTPOGHUMH BOAAMH 1 € IIUPOKO
PO3TIOBCIO/DKEHIMH y BHCOKOTIp'SIX, Y MICIIIX BHUTOKIB
crpymkiB (Prots, Kagalo..., 2012).

Otxe, y3araabHIOIOYHM BCE HABEICHE BHIIE, MOXKHA
BIJ[3HAYUTH, WO BUIU poay Epilobium € mupoko
HpeCTaBICHIMH B 0araTboX POCIMHHHUX yTPYHOBaHHSAX
i Oepyrb yuwacte y QoOpMyBaHHI NPHUPOIHHX,
HaIiBIPUPOIHUX Ta pPYyIepalbHUX II€HO3iB. BoHHU
MIPUCYTHI B yrpynoBaHHAX 28 kiaciB (Tabm. 2), mo €
CBIIYEHHSIM I1XHBOI IIMPOKOI LEHOTHYHOI aMILIITYIH,
Ta MPEACTaBIISIOTh Pi3HI THIIM POCIMHHOCTI: OOJOTHUI
(kmacu:  Montio-Cardaminetea, Isoéto-Nanojuncetea,
Phragmito-Magnocaricetea, Scheuchzerio palustris-
Caricetea  fuscae, Oxycocco-Sphagnetea), TydHUi
(Molinio-Arrhenatheretea, Galio-Urticetea, Trifolio-
Geranietea sanguinei), ranoditauii (Bolboschoenetea
maritimi, Festuco-Puccinellietea, Therosalicornietea,
Kalidietea  foliati), nicopuii  (Vaccinio-Piceetea,
Carpino-Fagetea  sylvaticae, Salicetea purpureae,
Alnetea glutinosae, Molinio-Betuletea pubescentis),
yarapHukoBuii (Lonicero-Rubetea plicati, Franguletea),
xasmoditauid (Thlaspietea rotundifolii), BUCOKOTipHUI
(Mulgedio-Aconitetea) Ta aHTPONOTeHHUH (CHHAH-
TportHmit)  (Robinietea,  Epilobietea  angustifolii,
Stellarietea mediae, Artemisietea vulgaris, Plantaginetea
majoris, Galio-Urticetea, Bidentetea).
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Tabmus 2. [pencrabaenicts BuaiB pony Epilobium y kjaacax pocTHHHOCTI YKpaiHu

Table 2. Representation of species of the genus Epilobium in classes of the vegetation of Ukraine

Bunx

Kitac pocnuHHOCTI

E. adenocaulon

1SO

E. alpestre

MON, MUL

E. alsinifolium

MON, OXY, MOL, ?FAG

E. angustifolium

PHR, MOL, ULL PIC, FAG, MUL, ROB, EPL, ART

E. collinum MOL, FAG, THL, EPI

E. dodonaei THL

E. hirsutum PHR, MOL, FEP, PUR, ALN, FRA, MUL, LON, PLM, GAU, STM
E. lamyi 1SO

E. montanum

GER, FAG, MUL, EPI, ROB

E. nutans

MON

E. palustre

PHR, SCH, MOL, PUR, ALN, FRA, MUL, PLM, GAU, BID, MBP

E. parviflorum

BOM, PHR, MOL, THE, FEP, ROB, GAU

E. roseum

PHR, ALN, BID

E. tetragonum

1SO, FEP, KAL, STM, ART

B yMOBHHUX CKOpOUCHHSIX Ha3B KiaciB (3a Mucina et al., 2016, 3 esikuMu TOTIOBHEHHSIMH ) )KUPHUM BUJILICHO JIarHOCTUYHUIA BUJT KJIaCy

In class name abbreviations (after Mucina et al., 2016, with some adjustments), the diagnostic species of the class is highlighted in bold

ALN — Alnetea glutinosae; ART — Artemisietea vulgaris; BID — Bidentetea; BOM — Bolboschoenetea maritimi; EP1 — Epilobietea
angustifolii; FAG — Carpino-Fagetea sylvaticae; FEP — Festuco-Puccinellietea; FRA — Franguleteae; GAU — Galio-Urticetea;
GER - Trifolio-Geranietea sanguinei; 1SO — Isoéto-Nanojuncetea; KAL — Kalidietea foliati; LON — Lonicero-Rubetea plicati; MBP —
Molinio-Betuletea pubescentis; MOL — Molinio-Arrhenatheretea; MON — Montio-Cardaminetea; MUL — Mulgedio-Aconitetea,
OXY — Oxycocco-Sphagnetea; PIC — Vaccinio-Piceetea; PLM — Plantaginetea majoris; PHR — Phragmito-Magnocaricetea; PUR —
Salicetea purpureae; ROB — Robinietea; SCH — Scheuchzerio palustris-Caricetea fuscatae; STM — Stellarietea mediae; THE —
Therosalicornietea; THL — Thlaspietea rotundifolii; ULI — Calluno-Ulicetea

Haiimmpiny 1eHOTHYHY aMIUTITYly MalOTh TaKi BHJIH:
E. hirsutum, E. palustre, E. parviflorum, E. tetragonum,
E. angustifolium, nemo Byxuy — E. collinum, E. montanum
TOIIO. 3arajoM, CyIS4d 3 ONpalbOBAaHUX OIHKCIB
(986), 3a MIMPOTOK [EHOTUYHOI AMIUTITYIH BCI BHIH
MOXXHA PO3MITUTH HA TPH TPYIH: TEMICTCHOTOIH, SIKi
TPAIUISIOTBCSL Y Meax oxHoro knacy (E. adenocaulon,
E. dodonaei, E. lamyi, E. nutans), remieBpuTton (y Mekax
JIBOX-TPbOX KJaciB) — E. alpestre, E. roseum) Ta eBpUTOITH
(y Mexax moHax TpeoX KhaciB) — E. alsinifolium,
E. angustifolium, E. collinum, E. hirsutum, E. montanum,
E. palustre, E. parviflorum, E. tetragonum).

3a ydJacTi BHJIB y [IEHO3i ITepeBaykHa TXHs OLTBIIICTD
€ aceKTaTopamH, 1 JIMIIe He3HaYyHa YacTKa Moxke OyTH
THMYacOBHM eI ()IKaTopoM (B OKPEMUX YIPYIIOBaHHSIX,
Ha MeBHUX CYKIECIHHUX CTaisIX PO3BUTKY POCIMHHOCTI:
E. angustifolium). Pocmuam Bunis poxy Epilobium
MOXYTh IIBHJKO PO3MHOXYBATHCS, SK BEreTaTUBHO,
Tak 1 HACiHHAM, MIO CIHpHUSAE AKTHBHOMY OCBOEHHIO
HOBUX Micue3pocTanb. OpHAK IOraHO BHUTPHUMYIOTh
30i7bIICHHS 3aTiHEHHS Ta [EHOTHYHY KOHKYPEHIIIO 3
IHIIUMH BHIAMHU DPOCIHMH, TOMY 32 CBOEIO CTpATeTi€ro
BOHH € pyliepaiaMu.

[lepeBaxxna OinpmicTe BumiB Epilobium € HOCUTH
MOIIMPEHUMH Ha PI3HUX THUIAX EKOTOMHIB, J¢ OepyTh
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y4acTh y (hOpMyBaHHI TEBHUX IICHO3IB 1 BIAMOBIIHHUX
oiotoniB  (Fedoronchuk, Klimovych, 2020). Taki
yrpyNOBaHHS TPAIUIIOTHCS CHOPAJUYHO OKPEMUMH
HEBCNIMKAMH JUISHKAMH Maike TO BCid TepuTopil
VYkpainu: Bij migHixoks Kapnar i 3axiguoro [Tomicest no
KpaifHhOTO CXOTy — 3BHUAITHO, Ha MIBIHI — IEPEBaYKHO 11O
JIOJINHAX BEJIMKUX PiK.
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IuctutyT 60Taniku iMm. M.I. Xononunoro HAH Vkpainu, Byn. Tepewenkiscbka 2, Kuis 01601, Ykpaina

Pedepar. [Insg OmiHKM IEHOTHYHHX OCOONMBOCTEH BHAIB pony Epilobium y CHHTaKCOHAaX POCIMHHOCTI YKpaiHH
npoanaiizoBaHo 986 reo0OTaHIYHMX OMKCIB, OTPUMAHMX 3 JITEpaTypHHX Kepen. BcTaHOBIEHO, 1O BHAW POIY
Epilobium npucyTHi B 6araTbox poCIMHHHX YIPYIOBaHHIX 1 0epyTh y4acTb y (hOpMyBaHHI IPUPOIHUX, HAITIBIPHPOTHUX
Ta pyAepalbHUX IIEHO31B, ¢ HEPIAKO € TIarHOCTHYHUMH a00 XapaKTepHUMH IS acoIlialiii, COr031B, MOPSAKIB 1 KJIaciB
POCIUHHOCTI, a00 JHIIe BiAMiueHi B IXHbOMY CkJiaji. PocianHHI yrpyrnoBaHHs 3a yyacTio BUIAIB Epilobium TparisioThes
CrIopaJyHO Maibke 1o Bcill Teputopii Yipaiunm: Bix migaixoks Kapnar i 3axigaoro [lomicest 1o kpaifHBOTrO cX0My —
3BHYANHO, HA MiBIHI KPaiHM — MEPEBAXHO IO JOJUHAX BENUKUX pik. Bumm Epilobium npucytHi y 28 kiacax, 1o
CBITYUTH MPO iXHIO MIMPOKY IIEHOTHYHY aMILTITYIy, BOHH MPEACTABISIOTh Pi3Hi BapiaHTH POCIMHHOCTI: OONOTHHIA,
JIy4HUH, Talo(QITHUH, JICOBHH, YarapHWKOBHH, Xa3MO(ITHHH Ta aHTPOIOTEHHHWH (CHHAHTPOIHUI). 3a MIMPOTOIO
LEHOTHYHOI aMILTITyAW BCi BUAM MOXKHA PO3IUINTH HA TPH TPYIH: TeMiCTCHOTOIIH, SIKi TPAIUIAIOTHCA B MEKaX OJHOTO
wiacy (E. adenocaulon, E. dodonaei, E. lamyi, E. nutans), remieBputonu (y Mexax ABOX-TPbOX KiaciB) — E. alpestre,
E. roseum) Ta eBpuronu (y Mexax MOHaJ TPbOX KiaciB) — E. alsinifolium, E. angustifolium, E. collinum, E. hirsutum,
E. montanum, E. palustre, E. parviflorum, E. tetragonum). 3a y4acTio BHIIB y IICHO31 MepeBakHA OUIBIIICTD 3 HHUX
€ aceKTaTropamH, i JIMIe He3HauyHa YacTKa MOKe OyTH THMYacoBMM eau(ikaTtopoM (B OKPEeMHX YrpyIOBaHHSIX, Ha
MIEBHUX CYKIECIITHUX CTaisX PO3BUTKY POCIMHHOCTI — E. angustifolium). Pociuau BuniB Epilobium MOXyTb IIBHIKO
PO3MHOIKYBATHCS K BEIeTaTHBHO, TAK 1 FEHEPATHBHO, L0 CIIPUsi€ aKTHBHOMY OCBOEHHIO HOBHX Miciie3pocranb. OHak
BOHH [TOT'aHO BUTPUMYIOTb 301IbILICHHSI 3aTIHEHHS | IEHOTHYHY KOHKYPEHIIIIO 3 IHIIUMH BUJIAMHU POCIIMH, TOMY 32 CBOEIO

CTpATETIEI0 € pyepaTaMH.

Kurwuogi cioBa: Epilobium, pocinHHI yrpymoOBaHHs, CHHTAKCOH, (GIOpPUCTHYHA Kiacudikaris, neHodiopa, Ykpaina
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Abstract. Data on findings of seven species of vascular plants that are new records for the spontaneous flora of the Left
Bank Forest-Steppe zone of Ukraine are presented. Four species (Artemisia umbrosa, Sedum album, Ribes aureum, and
Prunus tomentosa) are alien plants completely naturalized in the studied area; other three species are treated by author
as representatives of the indigenous fraction (Cerastium kioviense, Rhododendron tomentosum, and Vicia lathyroides).
Cerastium kioviense and V. lathyroides are considered not rare species in the studied region but rather overlooked by
botanists due to their early flowering period. Four species (4. umbrosa, C. kioviense, R. aureum, and P. tomentosa)
were for the first time found in Poltava Region, two species (R. aureum, P. tomentosa) — in Kharkiv Region, and one
(V. lathyroides) — in Kyiv Region. For all reported species, lists of their localities, places of original descriptions and

nomenclatural types are indicated. The species name Prunus tomentosa is lectotypified.
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Hocmimkenas ¢mop Garatbox OoTaHiKO-TeorpadigHIX
perioHiB YKpaiHU € aKTyaJbHUM 3 OISy Ha MOCTIiiHE
MMOCWJICHHS AHTPOIIYHUX TMPOIECiB Ha TPUPOIHI
naHqmadTy, sKe 3yMOBIIOE 3HA4YHI 3MIHM B IXHBOMY
BUIOBOMY CKJIaJli, 30KpeMa IOSBY HOBUX UyKOPIJHHX
pOCIMH, 3HUKHEHHS abo  CYTT€BE  CKOPOYCHHS
YHCETHHOCTI MOMYIALii aOOpUTeHHUX BUIIB, TIOCHIICHHS
mpoueciB  ridpuamsarnii, 3MIHM EKOJOTIYHUX YMOB
TPAIUISIHHS BUJIIB TOLIO.

ITounnatoun 3 2006 poxy, aBTOp NPOBOJUTH JI€TaIbHE
BuBueHHs ¢uopu JliBobepexnoro Jlicocreny Ykpainu —
perioHy, SKui oxormtoe Teputopii IIpuAHITPOBCHKOI
HU30BUHM, [lonTaBchbKoi  pIBHMHM Ta  BIJpOriB
CepenHbOpYChKOI BHCOYMHH Yy MeEXax JIiCOCTENOBOT
30HM, 3arajbHOI0 IUIOMICI0 Omu3bpko 69 500 kM2,

JocmipkeHHsT BUIOBOTO CKiagy (uiopw  CymMHHHX
pociua Ha TepuTopii JIiBoOepexnoro Jlicocteny Ykpainu
TIPOBOAMIINICA TyXXE IHTEHCHBHO OaraTthbMa aBTOpPaMHU 3
cepenuan XVIII croniTrs 1 goTernep (3BeA€HUI CIUCOK
HayKOBHUX TIpallb, MPUCBSUEHUX (IOPi Ta POCIHMHHOCTI
JIAHOTO PETiOHY, JOCTYIHHMH 3a TMOCHJIAaHHSIM https:/
davydovbotany.blogspot.com/2020/04/blog-post.html,
3apa3 HapaxoBye nonaja 1200 my6nikauiit). [Ipore Ha
CHOTONIHI BIJICYTHE I[UTICHE YSABJICHHS IIOAO BHIOBOTO
CKJIaay 1 CTPYKTypu (Jopu, a TakoK CTarycy Ta
XOPOJIOTIYHUX OCOOIMBOCTEH 11 OKpEeMHUX EIeMEHTIB.
HaiiBaxMBilMMu cepest npaiib, siKi BUAIIIH APYKOM
npoTaroM ocTaHHiX 30 pOKiB i MICTATh CIIUCKH BHUIB
CYIMHHHX POCIIMH, 3HAHJICHNX Ha TEPUTOPil OKpEeMHUX
aaMiHicTpaTHBHAX oOmacteii JIiBobepexuoro JlicocTemy
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VYkpainn, € poborn B.I. Yommka 3i criBaBTOpaMu
s KuiBcbkoi 1 Yepkacbkoi ooOmacreit  (Chopik
et al., 1998), JL.M. TopemnoBoi ta O.O. AnpoxiHa st
XapkiBcpkoi  obOmacti  (Gorelova, Alekhin, 2002),
OM. baiipak i H.O. Cremrox mis IlonmraBcbkoi
obmacti (Bayrak, Stetsiuk, 2008), a TakoX KOHCICKT
tmopu JliBoGepesxnoro Ilpuaninpos's O.M. Baiipak
(Bayrak, 1997). Cepen po0it, crienialbHO MPUCBSIYEHUX
YYXKOPITHIUM POCIHHAM IOCTIDKEHOTO PETiOHY, CIIiJ
sragatu mpamo T.C. JIBipHOi, sika MiCTUTh KOHCIICKT
BUIiB anBeHTHBHOI (pakmii ¢uiopu PomeHchbKoO-
[TonraBcbkoro reodoTaniunoro okpyry (Dvirna, 2014).
VY OUIBIIOCTI 3raflaHuX Mpailb 3a3HAYal0ThCS HE TIIBKH
a0OpUTeHHI, a I YHCIICHHI yXXOPiTHI BUAH, Cepe]] IKUX
HEPIiJIKO BKa3aHi HE JIUIIIE Ti 3 HUX, Ki MACOBO JMYaBIIOThH
1 HaTypai3yloThCs Y TPUPOAHUX TaHamadTax, a i Ti, o
1HOJII KYJIBTUBYIOTBCSI Ta 3piJIKa IMYaBiOTh, a B OKPEMHUX
BUTIA/IKaX — TAKOX ITUPOKOBIAOMI KYIBTYpHI BUIH, SKi
HE HATYypaJi3ylThCs 1 HE € CTa0UIBHUMU 1 MOCTIHHUMHU
KOMITOHEHTaMH CHOHTAaHHOI (hropwu.

CrionTanHy Qiopy aBTOp po3IIsae SIK  TaKy,
o BKIOYa€ abopureHHi (MiclieBi) Ta aJIBEHTHBHI
(ayxopinHi) BUIOM CYIMHHUX POCIHH, a TaKOX BHIH
HE3'ICOBAHOTO TOXOMKEHHSA (KPUNTOTEHHI), CTOCOBHO
SKHX BaKKO 3pOOWMTH OIHO3HAUHWH BHCHOBOK, YU €
BOHM Ha il TEpUTOPIl MICUEBUMH, YU UYKOPiJHUMH
(Carlton, 1996). Ha Hamm morysi, A0 CKJIany CIIOHTaHHOT
(hstopu He CI1iji BKIIFOYATH BC1 BUJN YYXKOPIJHUX POCIIHH,
ki (IKCYIOTBCS Ha Hill TepHUTOpii, a JHIIe Ti 3 HUX,
SKi € pe3UICHTHUMH, TOOTO ICHYIOTh Ha Wil TepUTOpil
TPHUBAJIHUI Yac 1 peryaspHO caMOBiTHOBIIOIOTECA (Kurtto
et al., 2007; Yena, 2012). 3rigHO 3 LUM MiIXOAOM
y OaraTopiyHMX pPOCIHMH JJs OJCpPXKAaHHSA CTaTyCy
PE3UICHTHHUX BUJIIB Ma€ ICHyBaTH Xo4a O JBa ITOKOJIIHHS,
chopmoBaHuX 13 HACiHHS, B OJHO- Ta JIBOPIYHUX
pPOCIIMH — TIiATBEP/PKCHHS HACIHHEBOTO ITOHOBJICHHS
Ha LI TepuTopil yHPOIOBXK IIOHAWMEHIIE OCTaHHIX
JIECSITH  POKIB, a ISl POCIHUH, SKi PO3MHOXKYIOTHCS
MepeBaKHO a00 BUKIIIOYHO BErE€TaTUBHO (HAIPHKJIA,
Elodea canadensis Michx.) — HasiBHICTB Ha ITill TEpUTOPIi
nioHaiiMenmre nporsrom ocranHix 30 pokiB (Kurtto
et al., 2007). 3a HammMMH TONEPEOHIMHA ITaHUMH, IO
ckiany ¢uopu JliBodepexnoro Jlicocreny VYkpainu
BXomuTh 1572 pesupentHi Buan. Kpim Toro, Ha miit
TepuTOpii HaM BizoMO 162 BUIM Yy>KOPITHUX POCIHH,
SIKi HE HaTypaizyBaiucs, Ta 227 BHIIB, MOMINUPEHHS
SAKUX TOTpeOye MiATBep/UKEHHs (HABEICHI TIIBKH 3a
JITEepaTypHUMH TAHUMH).

[IpoBeneHi eKCHEMUITIHI JOCITIHKEHHS JO3BOJIMIIH
BUSBUTH CIM HOBHX BHIIB IS CIIOHTAHHOI (Iopu
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JliBobGepesxHoro Jlicocrerny Yikpaiuu (He BKa3yBaJIUCS IS
perioHy paHille y >KOJIHOMY 3 BiJIOMUX HaM JiTepaTypHUX
IDKepen) came y craryci pe3uieHTHHX. Hinkde momaHo
ixHii nepenik. JlIs KOXHOrO Bujy, KpiM 3HaWACHHX
JIOKAJITETiB, 3a3HAYCHO OPUTIHAIBHY ITyOITiKaIlifo, MicIe
OITMCY 3a IPOTOJOTOM Ta HOMEHKJIATypHHH Tum. Bumu
po3TamoBaHi 3a aOeTKO0 Ha3B IXHIX POAMH.

ASTERACEAE

Artemisia umbrosa (Turcz. ex Besser) Turcz. ex
Verl.

1875, Cat. Graines Grenoble, 1875: 12 (non vidi);
Turcz. ex DC. 1838, Prodr. 6: 113, nom. inval.; Pamp.
1930, Nuovo Giorn. Bot. Ital.,, nov. ser. 36(4): 448
(isonym). — A. vulgaris var. umbrosa Besser, 1832, Tent.
Abrot.: 52; id. 1833, Nouv. Mém. Soc. Imp. Naturalistes
Moscou, 3: 52.

Micue onwmcy: Cxinauit Cubip ("Talis ad Selengam in
umbrosis Turtschan ... loco indicato Adams (herb. Acad.
Imp. Sc. ... indicata Gmel. jun. (in eodem herbario) ...
Ad eandem Selengam legit Adams (idem herb.)").

Jlekrorun (Mosyakin et al., 2018b): "Ad Selengam.
Adams in Herb. W. Besser" (KW00100452). Cuntunu
BHUAy Takox 30epiratotecst y KW, G, H i P (Mosyakin
et al., 2018a).

Jlokamitetn: KuiBceka 00m.: Bopucminbcbkmii p-H:
3a c. ApTeMiBKa, YHMCJIEHHA Tpyla Y3JO0BX 3aJi3HUII
Mix uardopmoro "TpasHesa" i cranmiero "bopucmins",
N50.370011°, E31.025759°, 18.07.2012, JI.A. [laBunoB
(PWU10323). TlonrtaBceka oOm.: M. IlonrtaBa, psicHa
rpyna y3JIOBX 3aJIi3HUYHOI KOJii MK JIOKOMOTHBHUM
geno 1 3arypuHChKUM  repeizmoM, N49.598996°,
E34.619885°, 28.10.2013, 1.A. daBunos (PWU11481);
tam camo, 22.07.2018, JI.A. HaBumoB (KW149313;
(oto mocrymHe 3a mocwiraHHAM: https://www.inaturalist.
org/observations/39698870); Tam camo, 13.10.2019,
H.A. HasupoB, A.O. [asugoBa (KW149312);
IMonTaBchbkmit p-H: Oinsg c. BuriBka, Ha OCTCHHEHIH
AYYHIH JUISHII HEMOJaNliK  3alli3HUYHOTO Tepei3my,
N49.610255°, E34.320941°, 25.07.2009, JI.A. [laBunoB
(PWU5749, Buznaueno sk A. lavandulifolia DC.).

AJIBCHTUBHUI CXiTHOA31UCHKUI BUJ, TCPBUHHUMA
apean sikoro oxorunoe Cximgauii Cubip 1 Jlanexwuii
Cxin Pociiicekoi Denepanii, Monromito Ta Kwuraii
(Mosyakin et al., 2018a, b). Ilepenik BimoMux MicIb
TPAIUISHHA BHAY Ha TEpUTOpPii YKpalHW HaBeICHUIl
y crarri CJI. Mocskina 3i cniBaBropamu (Mosyakin
et al., 2018a). Ha JliBoGepesxoki YkpaiHu Horo paHirmie
3Haxoawnu Tinbku y M. Kuei (Mosyakin, 1990) Ta y
BomnoBacekomy p-ui Jlonenskoi 061. (Boiko, 2009), a
qist [TonraBepkoi obnacti HaBoxuscs [.B. Boiiko (Boiko,
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2012) 6e3 KOHKpETHHUX BKa31BOK Ha MICIIsI 3HAXITOK caMe
32 HAIIUMH HEOMyOJIKOBAHMMHU TrepOapHUMHU 300pamMu
(ocobucre mosimomienus [.B. Boiiko aBropy). B ycix
3HAMJICHNX JIOKAJITETax, Ha Hally IYMKY, LSl pOCIHMHA
LITKOM HaTypaji3yBaiacs i mpencTaBieHa 0COOMHAMH K
BEreTaTHBHOIO, TaK i TEHEPAaTUBHOTO IOXO/UKEHHS, IO
3aiiMaloTh OPi€HTOBHI IwiomIi Bix 9 mM? (Ouist ¢. ButiBkn)
10 30 m? (y Bopucninbcekomy paiioni KuiBuiunm).

CARYOPHYLLACEAE

Cerastium kioviense Klokov

1947, Bot. Zhurn. AN URSR, 4(1-2): 62.

Micne ommcy: Ykpaina, IIpaBoGepexxuuii JlicocTemn
("RSS Ucr. Silvosteppa kioviensis. Distr. Boguslav., pag.
Chochitva. In rupestribus ripae dextrae fl. Rosj. 12. VL.
1929. In Herb. In-ti Bot. Ac. Sc. RSS Ucr. conservatur").
Tun: "Cerastium pallens F.W. Schultz var. ucrainicum
(Pacz.) Kleopow. KuiBcekuii micocren. boryciaBchkuii
p. c. XoxitBa. Ckem Ha mpaBomy Oepesi p. Poci.
12.VI.1929. G. Kleopow" (KW17398).

Jlokanitern: KwuiBcbka 006m.: Bopucninbebkuit p-H:
c. €pkiBIi, JTy4YHa OUISHKA 1O TepUdepii CLIBCHKOTO
cramiony, N50.128210°, E31.260338°, 03.05.2019,
J.A. HaBunos (KW149308); c. KoBamus, TydHa minsHKa
6inst moporn, N50.083301°, E31.208537°, 03.05.2019,
J.A. JlaBumo (KW149307). I[TonTaBchbka 00JI.: OKOJIHITI
M. JlyOnu, na mnaropbax Oins moce KwuiB—Xapkis,
N50.057982°, E32.938604°, 04.05.2019, 1.A. laBunos
(KW149306); IMonraBcebkuit p-H: 3a c. llkypymii, Ha
IIOJIOTOMY JIECOBOMY CXHJII TpaBOro Oepera HONWHU
p. TomrBa, N49.664103°, E34.093618°, 07.05.2015,
I.A. Hasugos (KW133346).

el BHA HaNeXHUTh A0 TAKCOHOMIYHO CKIIAJHOTO
KOMIUIEKCY BUJIB, TicHO cropignenux 3 Cerastium
pumilum Curtis. M.M. ®egoponuyk (Fedoronchuk,
2015) cepex BHIIB LBOTO KOMIUIEKCY HABOAWTH JUIS
VYxpaiau C. pumilum Curtis, C. syvaschicum Kleopow,
C. odessanum Klokov, C. crassiusculum Klokov,
C. ucrainicum (Kleopow) Klokov i C. kioviense Klokov,
o0'ennyroun ix, sk 1 M.B. Kimokos (Klokov, 1974), B
okpemuii psin Pumila Klokov. Xoda yci BUIH 115010 psigy
BIJIPI3HAIOTHCS 3a exoJioriero Ta reorpadieto (C. pumilum
sensu stricto pocTe Ha MiCKyBaTHX 1 pyIepTbHUAX AUITHKAX
3akaprarcekoi 1 JIbBiBCbKOT obOnacreit, C. syvaschicum —

Ha cononuakax IlpucuBammmsa, C. odessanum —
Ha JIecoBMX cxmiax B oxoummisix M.  Opecn,
C. crassiusculum — Ha KaM'SHUCTHX BiJICIOHEHHSIX

[puazor's ta Tipcekoro Kpumy, C. ucrainicum — Ha
CTCMOBUX JUIsSHKAX MmiBaHA Ykpainu, C. kioviense — Ha
CXMJax 1 BIICIIOHEHHAX pi3HUX mopin [IpaBobepexHoTO
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Jlicoctemy Ta JliBoGepexxnoro 3makoBo-JlyuHoro
Creny (Klokov, 1947, 1974; Fedoronchuk et al,
2002), yci BOHHU 3arajoM € KpUTHIHHUMU 1 MOTPeOyIOTh
JETaIbHOTO TAaKCOHOMIYHOTO BHBYCHHS Ha HOBITHBOMY
marepiani. st JliBoGepexnoro Jlicocrenmy skoneH
3 BHIIB I[LOTO pSOy paHIlle HE HABOAMUBCA. Takum
ynHoM, C. kioviense ymeplne 3HalIeHU Ha TepHTOpii
ITonTaBchkoi obmacti. Llimkom WMOBiIpHO, IO Iei BHI
JIICHO MOXe y Mai0yTHbOMY BHUSIBUTHUCS TOTOXKHUM
C. glutinosum Fr., ommcanomy 3i IIBemii, sk Ha 1€
Bkazye [.B. CoxomoBa (Sokolova, 2004). OmnHak, 3
ormsiny Ha te, o tun C. glutinosum, iKuii 30epiracTecst
B LD (Jonsell, 2000), Mu eTajgbHO BUBYUTH HE 3MOIIIH,
HOKHM [IO0 3aJIMIIAEMO JUIS 3HAWJCHUX POCIHMH BHIOBY
Ha3By C. kioviense, MOP(OIIOTIYHOMY ONKCY SIKOI BOHH
MOBHICTIO BiAmoBimatwTh. Ha Tepuropii JliBoOepexHOTo
Jlicocreny C. kioviense pocTe TEpeBaKHO Ha JIECOBHX
CXWJIaX 1 CyXHX JIyKaX HaJ3alUlaBHUX Tepac pPidoK 3
JIEpPHOBO-ITiJ30IMCTUMH JIETKUMH IpyHTaMu. O4eBUIIHO,
B Jlicocremy BiH MNOLIMPEHWI 3HAYHO WIWpIIE, ale,
MalOyTh, OararbMa OOTaHIKAMH 3aJHIIAETHCS 1032
yBaroro abo ioro ruryratore i3 C. semidecandrum L.
(= C. rotundatum Schur) — nyXe MOIMKUPEHUM BUIOM
MCKiB OOpPOBHX Tepac pidOK pPIBHUHHOI YaCTHHH
VYkpainu. Kpim exonorii, Bin Bunis C. pumilum aggr.
Bup C. semidecandrum no0pe BIAPI3HAETHCS MIHMPOKOIO
IJTIBYACTOI0 OOJISIMIBKOIO TPHKBITKIB 1 YaIlIOJUCTKIB,
MIMpHHA K01 focsrae 1/3 iXHpOi MOBKUHH (HaHKparie
MOMITHO Ha HW)XKHIX IMPUKBITKAax y CYIBITTI), TOII SIK Yy
BuaiB C. pumilum aggr. npukBiTKH 0e3 00JsIMIBKU 200
3 y’Ke BY3bKOIO IDTIBYACTOIO OOJSMIBKOIO, ITUPUHA SKOT
He repeBunrye 1/5 nowxuHM npuksiTKa (Zajac, 1975;
Sokolova, 2004).

CRASSULACEAE

Sedum album L.

1753, Sp. PL 1: 432.

Micriie onucy: €Bpomna ("in Europae petris").

Jlekrorun (Chamberlain, 1972): "Herb. Clifford: 177,
Sedum 6" (BM628578).

Jlokamiter: KwuiBcbka o005, Bopucninbebkuii p-H:
c. KoBanun, kaHaBa Ha IiIaHOMY y3J1icCi COCHOBOTO JIICY,
yucnenHa rpymna (omuspko 30 ocobwmn), N50.072269°,
E31.192766°,18.06.2017,1.A. JaBunoBi€.B. [TonpoBuii
(KW149318; ¢doro nocrynue 3a mocuimanHsM: https://
www.inaturalist.org/observations/39078768).

Apean Bumy Oxommoe 3aximHy €Bpomy  Bif
CkannuHaBChKOro miBoctpoBa 1o IliBHiuHOT Adpukwy,
octpou ['itomaa, Caapemaa, ['ornany i Benmkwuii Trotepc
y bBanriiicekomy ™mopi, 3akapmartsa, Kpmm, KaBkaz i

25



https://www.inaturalist.org/observations/39078768
https://www.inaturalist.org/observations/39078768

Mairy Asito (Fodor, 1974; Tzvelev, 2012; Yena, 2012).
YacTo BUPONIYIOTh K JIGKOPATHBHY POCIHMHY B MapKax,
Ha KiIym0ax Ta aNbMMCHKUX TipKax, iHOMI auvaBie. Sk
3AMYAaBIINI YU 3aHECEHUH 1€l BU/ BinMidaBcs B MOCKBI
(Mayorov et al.,, 2012), Boponexi (Grigorevskaya
et al.,, 2012), SpocnaBchbkiit Ta IBaHIBCHKiM 00gaCTIX
Pociiicekoi @epepanii (Mayorov, 2014). V gocmimkeHuit
nokaiter y c¢. KoBanue BiH, Oe3nepedHo, MoTpanus i3
NpWIENIUX caauod, A€ 3piJKa KyJIbTUBYETHCS, a HHHI €
3IMYaBIJIOI0 POCITUHOIO, SIKa YCIINTHO HAaTypaIi3yBanacs.
Kpim BusBnenoi nomymsmii, Sedum album Bimomuit y
3auyaBiiomy crani 3 M. JIbBiB (Andriyeva, Ragulina,
2009), m. O6yxiB Kuicbkoi 001 (IL.M. Ycrumenko,
oco0mcTe TOBIIOMICHHS), a TaKoXK 3 TEPUTOPii
HanionansHoro 6oraniuHoro caxy imeni M.M. I'pumika
HAH VYxpainu B M. Kuis (Shynder, 2019) i [IepxaBHoro
nernponorigaoro mapky "Onexcanapis" HAH Vkpainn
B M. bina [lepksa KuiBcekoi 00i. (Galkin, Doyko, 2012).

ERICACEAE

Rhododendron tomentosum Harmaja

1990, Ann. Bot. Fenn. 27(2): 204. — Ledum palustre L.
1753, Sp. PL 1: 391.

Micue ommcy: €Bpona ("in Europae septentrionalis
paludibus uliginosis").

Jlexktornn (Harmaja in Jarvis et al., 2003): "Herb.
Linn. No. 160" (LAPP).

Jlokaniter: KwuiBcbka o0in.: Bopucninbcbkuit p-H:
TepuTopiss  PXKUIIIBCRKOTO  BIWCRKOBOTO  TIONITOHY,
y 0epe30Bo-COCHOBOMY pinkomicci Ha Oepesi o3epa
y 3ammaBi p. Juinpo, ayxe pimko, N50.012815°,
E31.208573°, 03.05.2016, A.A. JdaBunoB (KW149309;
¢doto nocrymHe 3a mocmtanHaM: https://www.inaturalist.
org/observations/35731781).

JBi ¢ororpadii omHiei pociauHu 1BOro BUIY OyiH
CIIOYaTKy ONPHJIIOAHEHI aBTOPOM SIK CIIOCTEPEKEHHS Ha
OHJIAH-TIPOEKTI TpoMaschkoi Hayku iNaturalist (wWww.
inaturalist.org) i mianucana sik Daphne cneorum L. 3ronom
k.0.H. O.P. bapancekuii (HarionansHuit 60TaHiuHUH] can
imeHi M.M. I'pumika HAH VYkpainn) nepeBu3Ha4mB ii Sk
Rhododendron tomentosum. JIeTanbHIII TOCITIKSHHS
310paHOro repOapHOro 3pa3Ka I ATBEPAMIH IPABUIbHICT
[IbOTO BM3HAYEHHs. Y BITYM3HSIHHUX JDKEpesiax Leil Bua
BioMu# min HazBowo Ledum palustre L. (Barbarych,
1957; Mosyakin, Fedoronchuk, 1999), ommak 3rimnO
3 pe3ynbTaraMu MOJICKYIIPHO-(PITOTeHETHIHUX
nmocmimkerb (Kron, Judd, 1990) Bumu pomy Ledum L.
BUSIBIJIHCSI ITTMOOKO (PiJIOT€HETHYHO BKOPIHEHHMH CEpest
MpEeACTaBHUKIB pony Rhododendron L., Tomy 11i 1Ba poau
JOiTbHINmE 00'eqHaTH. 3 OIIAAY Ha Te, IO Yy CKIami
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pony Rhododendron Bxe icHye BaligHO OITyOIiKoBaHa
BUzOBa Ha3Ba R. palustre Turcz., Oyaa 3ampornoHOBaHA
OiHapHa KOMOIHAITiS 3 IHITUM eTTeTOM — R. tomentosum
Harmaja (Harmaja, 1990), sxa mae OyTu mpuiiHATa
JUIS bOTO BUIY y BUIAIKy 00'eaHaHHS pomiB Ledum
i Rhododendron B opun. Rhododendron tomentosum
€ [UPKYMIIOJSPHAM BHJOM, HIMPOKO TMOIIUPEHUM Y
MeXax apKTHYHOI Ta 6opeasibHOI 30H 000X MiBKyIb. Bin
CIIOpPa/IMYHO TpaIIsieThes Ha Ykpaincbkomy [lomicci, a B
JICOCTETOBIH 30H1 € AyKe PIAKICHUM 1 10ci OyB BimoMuit
Tineku 3 PiBHeHCBKOi oOmacti (Barbarych, 1957).
3HaiiieHa NOoMyJIsLlis HapaxoByBaJja JIUIIE TPH 0COOUHH,
sIKi OyIi 3a(hikCOBaHi pa3oM 3 IHITUMHU MaJIOTIOIIUPEHUMH
y JicocTenoBit 30HI BumaMu — Lycopodium clavatum L.,
Calluna vulgaris (L.) Hull, Pyrola rotundifolia L.,
Orthilia secunda (L.) House 1 Dryopteris cristata (L.)
A.Gray Torro.

FABACEAE

Vicia lathyroides L.

1753, Sp. PL. 2: 736.

Micne ommcy: €Bpoma ("in Scothia, Lusatia").

Jlextotun (Lassen in Turland, Jarvis, 1997): "Herb.
Burser XIX: 97" (UPS).

Jlokamiter: KwuiBcbka o00n.: Bopucninbebkuii p-H:
okomuti c. Crynenmku (JKoBTHeBe), HEBelHWKa TpymHa
Ha cxXwii nopyd 3 goporoto Ha c. Kozmis, N50.21009°,
E31.60142°, 22.04.2019, JA.A. HdaBunoB (KW149317,
(oto moctymHe 3a mocwiranHaM: https://www.inaturalist.
org/observations/39647392).

[epeBaxxHO 3aXiTHOEBPONCHCHKUN ATTAHTUYHUN BU]I,
sSkuil 3axonuTh Ha KaBka3, y Many Asito Ta IliBHIuHY
Adpuky. s Ykpaiau, kpim V. lathyroides, HaBomuBcs
Takok Onmspkuit Bun V. olbiensis Reut. ex Timb.-
Lagr., mio BiJpi3HSETHCS AENIO OUIBIIUMU pPO3MipaMH
Ta BY)KYMMH JIHCTOYKAMH Yy KimbkocTi 3—4, a He 2-3
mapu (Wissjulina, 1954; Tzvelev, 1987; Fedoronchuk,
1996). Cunigytoun ocranniMm npamsMm (Fedoronchuk,
2008, 2018), mu posmisgaemo V. olbiensis sk CHHOHIM
V. lathyroides. Ha tepuropii Ykpaiau V. lathyroides
Bimomuii 3 XepcoHChKoi, MUKONIAIBChKOI oOmacTed i
AP Kpuwm, a 3 sicoctenoBoi 30HM YKpaiHU MU OaquiIu
TITBKH OWH TepOapHUil 3pa3oK, 310paHUil HEBiTOMUM
KOJIEKTOpOM, 3 eTukeTkoio "gub. Podoliensis. In nivalis
diuis. V. 1847" (KW). Orxe, V. lathyroides ynepiie
3adixcoBanuii Ha Teputopii KuiBcekoi obmacti. Ha Hamry
IOyMKy, 1eit Bun y Jlicocrery Mae TparuisTHCs dYacTile
(na tepuropii JliBobepeskHoro JlicocTeny Mu BBaKaeMo
foro ejxeMeHTOM abopHUreHHol uopn), ajie, MadyTh, BiH
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JUIIAETHCS 11032 YBAarow iHIMHX OOTaHIKIB 3 OISy Ha
paHHii1 nepioy HOro KBiTyBaHHSI.

GROSSULARIACEAE

Ribes aureum Pursh

1813, F1. Amer. Sept. 1: 164.

Micne ommcy: IliBriuna Amepuka, CIIHA ("on the
banks of the rivers Missouri and Columbia. M. Lewis").

Jlexrorun (Reveal et al., 1999): "right-hand specimen
(Moulton 149b)" (K), i3omekrorun — "Oregon: Wasco
County, at the Dalles along the Columbia River.
16.IV.1806. M. Lewis [Moulton 149a, right-hand
specimen]" (PH00044714).

Jlokanitern: KwuiBcpka 0061.: Bopucminbebkuit p-H:
c.  CTymeHWKH, YHCJIEGHHI  TPYNUd  3AMYABIIUX
KyIIiB Ha Yy3micci cocHoBoro dicy, N50.195852°,
E31.617526°, 22.04.2019, JI.A. JaBugoB (KW149311).
[MontaBcbka o06m.: IlonmraBchkumit p-H: c¢. Kommwy,
HEBEJIMKA Tpyla MDK 3aJi3HUYHUMH KOMisIMA  O171st
mwratpopmu "3 xM", N44.557815°, E34.612005°,
31.08.2018, JLA. JlaBuoB (KW136061).
XapkiBcbka 001.: BOoromyXiBChKHH p-H: OKONHINI CMT
I'ytn, Ha y3micci OCHKOBOIO Jicy Ha CXWJI HPaBOTO
b6epera p. Mepma, rpymu KkymiB, N50.149430°,
E35.360290°, 11.05.2015, I.A. daBunos (KW129920);
Mk c¢. Mypada i c. BonoxummupiBka, COCHOBHII JIic,
JeKiTbKa KymiB y mijicky, N50.069009°, E35.293869°,

10.05.2015, J.A. HaBumoB (KW129921; d¢orto
JNOCTYIHE 3a TIIOCWJIAHHSAM: https://www.inaturalist.
org/observations/29198659); UyryiBchKuit p-H:
3a c. Ipadceke, cocHOBHMil mic Ha OOpoBiif Tepaci
p.- CiBepcbkuit  [loneup, 3pigka, N50.241678°,
E36.838019°,  30.07.2019, J.A.  [daBugoB i

A.O. JaBunoa (KW149310).

He#t Bun € mpupomumM mis miBgas Kanmamgm Tta
3aximHux 1 weHrpanpHux Imrarie  CIIIA  (Morin,
2009). B Ykpaini BiH 4acTO KyJIBTHUBYETHCS SIK iCTiBHA
srigHa KynbTypa 1 3pinka guuasie. s ITonraBchkoi
Ta XapKiBCbKOi oOONacTedl sK 3AWYaBUIMN  paHimie
He BKasyBaBcs, a a1 Cepermuboro [lpuaHinpos's
3a3Ha4yaBcsi 0€3 KOHKPETHHX MiCHE3HAXOKEHb Y
xoHcriekTi B.I. Yommka 31 ciBaBropamu (Chopik et al.,
1998). V 4oTUpbOX MOCTIKCHUX HAMH JIOKAJITETax
Ha XapKiBIIMHI BHJ IUIKOM HaTypaii3yBaBcs, IHOro
OCOOHMHHU PSICHO KBITYIOTh, IUIOIOHOCSTh, Ial0Th CAMOCIB
1 pPO3MHOXYIOThCS BererarnBHO. HaiiimoBipHime 3a
Bce, y boropyxiBcbkomy paiioHi Leil BHA IOTpamnuB y
MIPUPOAHI COCHOBI Jich 3 HaramiiBchKoro mapky pazom 3
IHIIUMH A€PEBHUMH i YarapHUKOBUMH IHTPOYIEHTAMH:
Prunus serotina Ehrh. (= Padus serotina (Ehrh.) Borkh.),
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Amelanchier spicata (Lam.) K.Koch, Chaenomeles
japonica (Thunb.) Lindl. ex Spach tomo. ITomymsiris
B KuiBchKiii 001aCTi TaKOK € 0araTo4yuceIbHOK, BOHA
3HaXOAUTHCS MOPYY 3 AaYHUMHU AULIHKAMH, sIKi i Oynu
NEPBUHHUM OCEPEIKOM IPOHHKHEHHS BHIY B PUPOJHI
neno3u, toai sk Ha ITomraBuui R. aureum IOKH IO
BBa)Ka€MO JIUIIIC BUITAIKOBO 3MUYABUTIM edemepodiTom,
SKUH HE HaTypaiizyBaBcs. Bua Bke IOBIIOMIISIBCS SIK
3MIMYaBIIMH 3 iHIUX perioHiB Ykpainm (Seregin, 20006;
Ostapko et al., 2009; Yeriomenko, Ostapko, 2011;
Kucher, 2018), ogmak iforo momymsmii, fKi YCHIIIHO
HaTypaji3yBalics Ta 3/1aTHi 10 TPHBAJIOTO CaMOCTIHHOTO
(DyHKI[IOHYBaHHS, KpIM BKa3aHHX BHIIIE, HAM B1JIOMI IIOKH
mo jume 3 teputopii JliBodepexnoro Cremy. Pasom i3
M.O. Sponpkoro aBrop 3HaxonuB et Bua 31.07.2013
y cocHoBHX Jsicax OopoBoi Tepacu p. CiBepchkuit
Joneup Oinsgs M. Casroripesk  (Kpamaropebkuii  p-H
JloHerpKo1 0011., TepUTOPis HAIIOHAIFHOTO TIPHUPOTHOTO
napky "Cssri ['opu"), ne BiH An4YaBiB 3 poO3TalIOBaHUX
HETIOAIK JITITHOK KyJIGTHBYBaHHA. TaKoK BHI IIJIKOM
HarypaiisyBaBcs B Kym'ssHcbkoMy paiioHi XapKiBIIMHH
(€.0. Kapomiacekni, 0coOHCTI  TOBIIOMIJICHHS):
c. I'psaHMKiBKa, Yy COCHOBOMY Jici OIS 3alli3HUYHOI
miarpopmu  "I'psaukiBka”,  31.07.2015;  oxonuii
c. Kpacne Ilepriue, 6eper p. Ockin y migHDKKS KpEHISTHAX
cxuiB, 01.08.2015, y mpoMmy K JIOKAQJIITETI BHI
moBTopHO OyB 3HaiimeHmit aBropoM 05.08.2020 crinbHO
3 A.O. [laBugosoro i M.O. Ilapxomenkom). MoxHa
CIIPOTHO3YBAaTH TOSBY IHIIMX BHUMAIKIB HaTypaji3arii
L[LOTO BUJly y PI3HUX perioHax YKpaiHH.

Ho ckmamy Ribes aureum MU BKIIOYa€EMO TaKOXK
R. odoratum, skuii 4acTo pO3IISNAIOTH SIK ONU3BKHM,
ane camocTiitHui BUA cekuii Symplocalyx Berl. mporo
K poay. Bin R. aureum BiH BIIPI3HSAETHCS OIMYILICHUMH
(a HE TOMWMH) MOJOAMMH TIArOHAMH, MPSMUMHU (a HE
MOHUKIJIMMHU) CYIBITTSIMH, IOBUINMH YaNIOJHCTKaMH, SIKi
MEePEeBUIIYIOTh TiNaHTiii npuoiu3Ho ynsivi (y R. aureum
MPUOIU3HO JOPIBHIOIOTH TIMaHTiII0 ab0 IMEPeBUIIYIOTH
HOro 3a JOBKHUHOIO HE OlIbIle, HDK y MIBTOpa pasa
(Coville, Britton, 1908). OaHak neTanbHe JOCITIHKSHHS
JIMCKPETHOI ~ MIHJIMBOCTI  OKpEeMHX  MOP(OJIOrTYHUX
O3HaK [UX IBOX BHUJIB 332 YMOB iXHBOI IHTPOIYKIIil
(Maitulina, 1993) He 103BOJIMIIO IX YITKO PO3MEIKYBaTH.
AMepHKaHCHKi TOCITITHUKA TaKOXK HEPIKO PO3TIILAaI0Th
R. odoratum y pan3i okpemoro pi3HOBUAY R. aureum min
Ha3Bow R. aureum var. villosum DC. (Morin, 2009).

ROSACEAE

Prunus tomentosa Thunb.

in Murray, V-VI 1784, Syst. Veg., ed. 14: 464; id.
VIII 1784, F1. Jap.: 203. — Cerasus tomentosa (Thunb.)
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Masam. & S.Suzuki, 1936, J. Taihoku Soc. Agric. 1:
318; Wall. 1929, Numer. List: n. 715, comb. inval. —
Microcerasus tomentosa (Thunb.) Eremin & Yushev,
1979, Trudy Prikl. Bot. Genet. Selekts. 65(3): 79.

Micre ommcy: SAmoHis (Y IpOTOI031 HE BKa3aHO).

Jlekrorun: no3uadeHo ynepiie (lectotype, designated
here): "e Japonia. C.P. Thunberg" (UPS-THUNB 11828,
JIOCTYIHUH 3a nmocuiaHusM: http://cpthunberg.ebc.uu.se/
specimens/11828).

Horarka mono tumidikauii: [luroBannii repdaphuii
3pa3ok, skl 30epiraetbes B UPS, oueBUIHO, € €TMHIM
OpHTiHAJIBHUM €JIEMEHTOM Ha3BU Prunus tomentosa
Thunb. (Juel, 1918). Bin 1fiikoM BiAmoBimae sk
HPOTOJIOTY, TaK 1 CY4aCHOMY TIYMA4eHHIO [[bOTO BHIY,
TOMY Ma€ OyTH MPUHHSATUHN 32 JIEKTOTHUI JAaHOI BUIOBOL
Ha3BH.

Jlokanitern: KwuiBcbka o0n.: BpoBapcekuii  p-H:
okomuti c¢. Kopxi, Ha y3micci COCHOBOTO Jicy Oims
sajmizanuHoi  twargpopmu  "Kopxki", N50.342548°,
E31.352570°, 11.05.2018, J.A. daBunoB (KW149314).
XapkiBcbka 0001.: XapkiBChbKMH p-H: c. BaryTine,
COCHOBHII JTic Ha O0poBiif Tepaci p. Mox, N49.783610°,
E35.974008°, 06.07.2018, A.A. daBunos (KW149315);
UyryiBchbKuH p-H: Ha 3axXija Bix M. BoBUaHCHK, COCHOBHIA
mic Ha Ooposiii Tepaci p. CiBepchkuii [loHens,
N50.286208°, E36.885739°, 31.07.2019, JI.A. [laBuioB
1 A.O. JJaBunoBa (KW149316).

IIpuponHuii apean LbOro BULY, SIKUH MU PO3IVISLIAEMO
y ckiani poxy Prunus L. sensu lato (Shi et al., 2013),
oxormtoe  Kopero, [liBHiuHO-3axigamii Kwurait Ta
lNimamai (Li et al., 2003), a B Smonii (3Bigku Bux OyB
ornucanuii) BiH € iHTponyuentom (Howard et al.,
1964). B Vkpaini mHpOKO KyJBTUBYETHCS AK IIOAOBA
pociuHa 1 3pifika TPAIUIAETHCS y 3AWYaBLIOMY CTaHi,
ane s IlonraBebkoi 1 XapkiBchkoi obnacteil paniie
He BKa3yBaBCs. Y 3a3HaY€HHMX BHIIE JOKAJIITETaX BUJ
IUIKOM Harypaii3dyBaBcs. KpiM TOro, Mu 3HaXOIHIIH
ueit Bug y M. KuiB (y cocHoBOMYy Jtici OIS 3aii3HUII
Ha M. Ipnine Henmomanik cranuil "bimuui", 17.07.2013)
i Opmecpkiif o0OmacTi (YarapHUKHA Ha CXWJII JIO CTaBKa
Heroganmik  c¢. Ilupikna Komumcbkoro — paiiony,
23.06.2015, crminsHo 3 €.B. [TomboBrM), a TaKoXK OadmI
repbapHi 300pu 31uuaBUIMX OcoOMH P fomentosa 3
TakuMu eTukeTkamu: "JKuTomupceka OO0J., MiBAEHHO-
cximHi oxomuii M. KopocTumiiB, COCHOBHWII Jic 3a
KOHTOpOIO Aepsiicrociry, 30.05.2004, 1. M. Sxymenko"
(KW36818); "Kuromupceka o001., M. Kopoctwumiis,
napk, aukopocie Ha Oepesi p. TerepiB, 31.08.2002,

JAM. Slkymenko" (KW27137); "Binnunpka o0,
OKON. M. Smmine, Ha 3 KM 3axifdimie Micra,
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smudasine, 08.06.2010, O.I. Mwamep" (KWHA);
"Binaunpka o0i., okonl. ¢. Beauka Kicuui, 3quuasiie,
02.07.2010, O.I. Munanmep" (KWHA); "Jloremnska o0,
CnoB'sHChKUE p-H, M. CBSTOTIPCHK, HAaliOHAIbHUI
npupoxanit mapk "Cssari lopu", cocHoBumii nmic Ha
nmiBomy Oepesi p. CiBepcekuii [loHenb, cropagjuyHo
moonuHOKMMHK Kymmkamu, 31.07.2013, .A. JlaBumos
i M.O. fpoupka" (PWU); "Jlyranceka 00J., OKOJHII
M. Jlyranceka, Ha cxmmax, 27.06.2006, 15.06.2005,
M.B. ®inimonoBa" (KW74207). Otxe, Bux vy
3IMYaBiIoMy cTaHi Bimomuit HuHI 3 [IpaBoOepekHOoro
[Momiccs, [TpaBobepexnoro i JliBodepeskHoro Jlicoctemy
ta JliBoGepesxxnoro 3makoBo-Jlyunoro Cremy. Ilimkom
WMOBiIpHO, y MaiOyTHhOMY OyayTh 3HAWICHI TaKOXK
IHII 3HAXiIKA I[bOTO BHIY. 3HAUHY y4acTh y HOTO
PO3MOBCIOKEHH] ~ BimirparoTh TNTaxW (HacaMmepen,
JPO3/IH), SIK1 )KUBISATHCS HOTO CTUIIIUMH TUIOAAMH.

TakuM YMHOM, Haml JOCIIDKEHHS O3BOJIMIIM
nonoBHUTH criucok ¢uopu JliBobepexuoro Jlicocremy
Vkpaian cimoma Bumamu. 3 HuX Tpu (Cerastium
kioviense, Rhododendron tomentosum 1 Vicia lathyroides)
PO3IISIAI0TECS K MPEACTaBHUKN abOpUreHHOl (pakiii
¢nopu, ta yorupu (Artemisia umbrosa, Sedum album,
Ribes aureum 1 Prunus tomentosa) € YyXOpPiJHUMH
BUJaMH, SIKi I[JIKOM HATypami3yBalUCsS y MPUPOTHUX
¢iTorleHo3aXx 1 MOTPeOyIOTh MOHITOPHHTY 3a IXHIM
CTaHOM y MailOyTHEOMY.

Tloasikn

ABTOp [HMPO BISYHUIA KypaTopaM Ta IMpaiiBHUKAM
BITYM3HAHUX TepOapHux Konekmin — A.B. IlyminoBii,
LI, dsuenxo i HM. Hlusa (KW), O.I. unpepy
ta T.C. baraupkiit (KWHA) — 3a gomomory mix 4ac
pobotu 3 repbapHUM MarepiadoM. TakoK BUCIOBIIOIO
nozusiky O.P. bapancekomy 3a Bu3HaueHHsi (ororpadii
Rhododendron  tomentosum, IL.M. YctumeHky Ta
€.0. KapomiHcbkOMYy — 3a OCOOMCTI TOBITOMJICHHS
PO 3HAXIAKW MAESKUX BHIIB, 3a3HAUYCHWX Yy CTarTi,
ta B.I. JlokreBy, B.I. daBumosiii, A.O. JlaBumoBii,
€.B. ITompoBomy 1 M.O. ITapxoMeHKY — 3a TOTIOMOTY Ta
y4acTh y IPOBEJCHHI CKCIIEAUIIHHNX BHi3iB. Oco0inBa
BIstaHICTH [.B. Boliko Ta TBOM aHOHIMHUM pEICH3eHTaM
3a [iHHI 3ayBaXCHHS Ta OOTOBOPEHHS OKPEMHX
JIUCKYCIHHUX TTUTaHb MPH TiATOTOBII PYKOTIHCY.
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Pedepar. V crarti HaBOIATHCS 1aHi PO 3HAXIJIKK CEMH BUJIIB CYJHHHUX POCIINH, SKi € HOBUMH JUTsl CHOHTAHHOI (IIopH
JliBoGepexuoro Jlicocrermy Yipainu. Cepen HuX "otupu BUImM (Artemisia umbrosa, Sedum album, Ribes aureum i
Prunus tomentosa) € afBeHTUBHUMH POCIMHAMH, SIKi LIJIKOM HaTypasi3yBaJuCs Y PETiOHi JOCTIIHKSHHS, TOAI K iHIIi
TPH aBTOP BBaXkKa€ MpeCcTaBHUKaMU abopureHHol ¢pakiii duopu (Cerastium kioviense, Rhododendron tomentosum i
Vicia lathyroides). Cerastium kioviense i V. lathyroides, Ha TyMKy aBTOpa, MAlOTh TPAIUIATHCS YacTille, aje JIUIIAI0ThCS
103a yBaroko OOTaHiKiB 3 OIIsiAy Ha CBii panHiil nepion kBiTyBanus. Yotupu Bunu (4. umbrosa, C. kioviense, R. aureum,
P. tomentosa) Buepuie 3HalineHo Ha Tepuropii [TonTaBchkoi obnacti, nBa (R. aureum, P. tomentosa) — Ha TepuTOpil
XapkiBcbkoi obmnacrti, Vicia lathyroides Bnepiie HaBomuThes st KuiBcbkoi oOmacti. s KOXKHOTO BHIy HaBEICHO
HIepetiK JIOKAITEeTiB, 10JaH0 HOMEHKJIATypHE LIUTYBAHHS, MiCLIe ONUCY Ta HOMEHKJIATypHUH Tull. {1 BUIOBOT Ha3BU
Prunus tomentosa Buepiie 00paHo JICKTOTHII.

Ku1rouoBi cjioBa: HOBI 3HaX1AKH, CyAMHHI POCIMHY, HOMIKUPEHHS, THITI(iKaIis
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Beryn

V mexax 3axigHoi yactuHH [1oaiabChKOi BUCOUMHH, SIK
gacTrHU CXiTHOEBPOICHCHKOI PIBHIHH, BUIUISIOTH OIHY
3 HaBHIIMX 1 HAWOUIBII PO3WICHOBAHUX 11 TEPUTOPIN —
Omnimns (ITomimeebke rop6orip's) (Cys', 1951). 3rimno
3 (¢isuko-reorpadiuHUM  palOHYBaHHAM  YKpaiHwm,
Oninns po3TamioBaHe y MiBACHHO-3aXiMHIA YacTHHI
CXiJTHOEBPOTIEHCHKOT PIBHUHY, B 3axXiJHOYKpPaiHCHKOMY
Kpai 30HH MIMPOKOJMCTSHUX JiciB, y Po3Tompko-
Oninbebkiid TopOoripHii o0macti, y Mexax JIbBIBCHKOI,
IBano-®pankiscpkoi Ta  TepHominbebkoi — oOmacreit
(Palienko et al., 2004). dynmameHTOM TSI HBOTO
crana CxigHoeBporneichka miatdgopma, B Mexax sKol

BUALIAIOTH BonmHo-I1oinbChKy MIIMTY, HA TEPUTOPIT AKOT
i posramoBane Omimst (Tsys', 1951). Ha dopmyBanus
cydyacHHX Mexx OMiJuIs BIUTMHYIIM SIK T€OJIOTIYHA iCTOPis
[lepenxapmarTss Tak i pPO3BUTOK PUIGHHUIITBA Ha IOTO
3emisix (Pashuk, 2010).

B cBoro wdwepry, KpaWHBOIO IiBACHHO-3aXiTHOIO
yactuHoto Omimst € Mane Onuis (Czyzewski, 1925;
Palienko et al., 2004). lleit paiton C. PyaHuibkuit
(Rudnytskyi, 1913) nHaszuBae MukonaiBcpko-boOperpkoro
Bucounnoro  (Iligoniyusim),  MuxkonaiBcbkum — abo
CrinbepkuM  Omiyurssm. Pempedp Mamoro  Omimns
XapaKTepU3YEThCSI TMOMIMPEHHSIM HU3KH BHJOBKEHHX
KpyTux ropOiB, siki migHiMatoThes Ha 120-150 M Hafg
JTHOM PIYKOBHX JIOJIUH.

© 2021 M. Seniv, L. Tasenkevich. Published by the M.G. Kholodny Institute of Botany, NAS of Ukraine. This is an open access article under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits use, distribution, and reproduction

in any medium, provided the original work is properly cited
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Mesxi Mamoro Ormiys

Puc. 1. Kaprocxema Maioro Onimrs (mexi Manoro Omnims
OKpECIJIeH]1 YepBOHOIO JIHIETO)

Fig. 1. A schematic map of Male Opillya (borders outlined by
ared line)

Mane Omniumist € 4YiTKO BiJOKPEMJICHHMM pPaiOHOM.
[IpuHaiiMHI 3 TPHOX CTOPIH IO HBOTO MPHUISATAIOTH
paiioHu, siki TepeayciM Mop(dOJOTidHO, a MEePeBaXKHO
TEOJIOTIYHO, TyX€ YITKO BiIpi3HAIOTBECA Bim Maoro
Oniuist  (Pazdro, 1953). 3axigHoro Mexero Maioro
Omnimns € tak 3BaHwWi "MuxonaiBcbko-IlopmHIHCHKHI
nopir". Jlpyroto, OuIbII YITKOIO Ta XapaKTepPHOIO
MEXEI0 € pO3TAallOBaHWM Ha TiBIHI Po3mimbchKuit
Kpaii, mo Bigninsie Omiyuisa Ta Ctpuiicbko-KumadiBcbKy
ynoroBuHy. Ha miBnenHOMYy 3axoai Mane Onimis Mexye
3 Pozpinbebko-bopunenskum  moporom.  boOperbka
HHU30BHHA € MEXe MK MamuMm i Bemukum Omimsam
Ha cxomi. HaliMeHII BHpa)KeHOIO € MiBHIYHA Mexa (3
JIbBiBchkuM 1miato) (Czyzewski, 1925). ¥V paifoni Big
c. BympkiB mo c. IlinMoHAacTHp 3HAXOIOWTHCS IMHUPOKA
3a0o0jI0ueHa JUIAHKA JONMMHU. Jleski  JTOCHiTHUKH
BBaXAIOTh, IO TYT MPOXOIUTH Mexa Marmoro Omimis 31
JIBBIBCHKUM IUIATO 1 TOMY CXWJIM MiBHIYHOI €KCHO3HUIIIT
KpyTimn Ta Bumii. JJommaa Bobepku € WiTKOI0 CXiIHOIO
Mesxero Maoro Omiyuts (Rudnytskyi, 1913) (puc. 1).

@®mnopa Mamoro Omimurs panime He Oyma 00'eKTOM
cremianbHUX  OOTaHIYHMX  JOCIHIKEHL. Bka3iBKu
Ha JIOKaJIITeTH HebararbOX BHUAIB 3 Ili€l Teputopil
HaBomsAThess Jmme B mpami AT, 3eneHuyka Ta

Yipaincoruii 6omaniunuii scypnan, 2021, 78(1)

1.O. Bexnapcekoi (Zelenchuk, Bednarska, 1998), a B
repOapii JIbBIBCHKOTO HAlLlIOHAIBLHOTO YHIBEPCUTETY
iMeHi IBana ®panka (LW) HasgBHI Inmie HEYUCIICHHI
3pa3sku, 3i0pani A.T. 3ej1eHuyKOM.

[HBeHTapH3amis BUAOBOTO cKiamy ¢iTodbiotn Mamoro
Onijuisi, BU3HAYEHHsSI i CHCTEMAaTHYHOI CTPYKTYpH
nmoTpedye AeTaTbHOTO BHBYCHHS Ta BCEOIYHOTO aHAMTI3Y,
THM OlIblie, 10 HEOOXIJHICTL TaKUX JIOKAJILHHUX
JMOCTi/DKeHb Ui cTBOpeHHs "®nopu cBiTy" on-
line sk QyHIamMeHTy Ui JIiSUIBHOCTI CHIPSIMOBAHOI
Ha 30epekeHHs (QiTOpi3HOMaHITTA Oyna BU3HAYEHA
I'mobanpHOO  cTparericto  oxoponu pociauH (The
Global..., 2011-2020).

Marepiaiu Ta MeToau

Cucrematnunmii  aHami3 ¢uopu Manoro  Omimis
3MIHCHEHO HA OCHOBI MaTepialliB MOJIbOBUX JOCHIIKCHb,
npoBenennx y 2013-2020 pp. (30opm 30epiraroTses
B repbapii LW). 30ip Marepiasy TpOBOAHIH
MapIIpyTHUM METOJIOM, OIPALIOBAHHS 3poliieHe 3a
3arallbHONPUAHATHMH MeTomukamu (Skvortsov, 1977).
Jlyist BU3HAYEHHS BUIIB OyB 3aCTOCOBAaHUI MIOPIBHSUILHO-
MOP(]OJIOTiYHUI METOA 3 BHKOPHCTAHHSIM YHCEIbHUX
niteparypuux jukepen (Flora Ukrainskoi..., 1950—-1965;
Flora evropeyskoy chasti..., 1974-1994; Zlaki..., 1977,
Szafer et al., 1976; Tzvelev, 1976; Opredelitel..., 1987;
Flora Vostochnoy Evropy, 1996-2004). Koncmekr
(ditopu  cxiameHo 3a pesyabraraMd OOpPOOKH BIIACHUX
300piB, aHAMI3y JTepaTypHUX JHKEPe 1 ONpamtoBaHHS
marepianiB  repbapiie LW, LWS, KW, LWKS.
Homenknarypy TakcoHiB momaHo 3a 0a3oro manux The
Plant List (http://www.theplantlist.org/) Ta cucremoro
APG IV (Angiosperm..., 2016; Cole et al., 2019).

OrnpaifoBaHHsT CHCTEMAaTUYHOI CTPYKTYpHu (IIopH
MMPOBEACHO 3 BHUKOPUCTAHHAM MCTOLY HOpiBHHHLHOFO
aHaiizy ¢uop i TeopernaHux po3podok O.1. Tommadosa
(Tolmachev, 1962, 1970a, b, 1974) i B.M. Illmigra
(Schmidt, 1979, 1987).

PesyabraTn T2 00roBOpeHH

[uBeHTapu3amis BUAIB (UIOpH Ja€ TpsiME PO3yMiHHS
CTPYKTypu  (DITOPI3HOMAHITTS, € OCHOBOK  JUIs
0a30BUX OIIHOK OiOJOTIYHOTO PI3HOMAHITTS HAa3eMHUX
peCypciB 3arajioM 1 TOYKOIO BI[UTIKY ISl MMOJAJIBIIMX
IHTepIPETAIIfHAX JTOCTiIKCHb.
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Tabmunsg 1. KinpkicHa XapakTepHCTHKA OCHOBHUX CHCTeMATHYHUX OAUHULE Y (hsropi Manoro Ominias
Table 1. Quantitative characteristics of the main taxonomic units in the flora of Male Opillya

Taxcon KinbkicTs pogm—x /% 1'3iu 3arajbHO1 Kinbkicts pon.iB /% B.in 3arajibHOT Kinbkicts BI/I,H'iB /% B'i,H 3arajabHo{

KiJIbKOCTI KiJIbKOCTI KiJIbKOCTI

Lycopodiophyta 1/1,05 2/0,39 2/0,15

Equisetophyta 1/1,05 1/0,20 8/0,60

Polypodiophyta 8/8,43 12/235 16 /1,21

Pinophyta (Gymnospermae) 1/1,05 1/0,20 1/0,08

Angiospermae (Magnoliophyta) 84 /88,42 495 /96,86 1298 /97,96

Liliopsidae (Monocotyledones) 16 /16,84 106 /20,74 281/21,21

Magnoliopsida (Dicotyledones) 68/71,58 389/76,12 1017 /76,75

Bceboro: 95/100 511/100 1325/100

HaiiBaxnmuBimni pucn  Qiopu  BHSBIAIOTBCS B il
BUJIOBOMY 0ararcTBi, CHCTEMaTHYHOMY Pi3HOMAHITTI Ta
cucremarnyniii crpykrypi (Tolmachev, 1970a, 1974).

Bonn  xapakrepu3yloTb  (uopucTHYHE ~ 0ararcTso,
SIKC ~ BU3HAYAETHCS  KUIBKICTIO  TAaKCOHIB  PI3HOTO
paHry, BrmacTHBHX (IOpi, Ta IXHIM KUIBKICHUMH

criBBigHomeHHsMu (Schmidt, 1987).

3a pesynpraraMH BJIaCHUX IOJBOBHX OCIIJKCHB,
OIpALIIOBAaHHS JITEpPaTypHUX MarepiayiB Ta repOapHuX
300piB BCTaHOBIEHO, mO ¢mopa Mamoro Omnimist
npejacTaBiaeHa 1325 BupamMu CyAMHHHX POCIHH, SIKi
Hanexars 10 511 poxis, 95 pomus 1 5 Bigginis (Tadm. 1),
mo ckimazae Oins 26% dumopu Ykpainm (Mosyakin,
Fedoronchuk, 1999).

3aranbHa KUTBKICTh BUIIB IICPEBAKHO 3aJICKUTH BiJI
IUTOLII TEPUTOPIi, sIKy 3aiiMae (iopa, 10 JOCITIIKYETHCS.
OpnHak, TPOCTOPOBI XapaKTEPUCTHKN MaJlo BIUIMBAIOThH
Ha KUIbKICHI CITIBBIZHOIIICHHS MDK BHIIOBUM 1 POIOBHM
crimagoM Quiop, TOOTO Ha TMeEBHI Tpomnopiii ¢uopwy,
0 BHUPAKAIOTHCS CEPCHBOI0 KUIBKICTIO BHIIIB, SIKi
MPUMAIAIOTE HA KOokHY pomuHy ¢mopm (Tolmachev,
1974) 1 BinoOpaxkaroTh i CHCTEMaTH4YHE Pi3HOMAHITTS. Y
thmopi Maroro Omiyuis BOHO XapaKTepH3YEThCsS TaKUMH
MIPOTIOPIIISIMU: CEPEIHE YUCIIO BUIIB Y POIUHI (BH/POIHHA

= 13,95), cepenHe umcno pomiB y pomuHi (pim/pomnHa =
5,38), cepenHe yucio BUIIB B poxi (Bum/pin = 2,59).

OnHI€I0 3 BaXKIMBUX XapaKTEPUCTHK (GIopH, 10
BijoOpaskae (itoreorpadiuni 3akOHOMIpHOCTI 11 cKiIazy,
€ cucremarnyHa crpykrypa (Szafer, 1956; Tolmachev,
1962; Malyshev, 1969). 3rimao 3 O.I. TonmadoBmm
(Tolmachev, 1974, 1986) cucremarnyHa CTPyKTypa
(Gmopn BHU3HAYAEThCA SAK "BIACTHBHHA KOXHIN (bropi
PO3MOLIT BU/IB MK KaTEropisiMU BHIIOTO paHry" .

CHiBBiTHOIICHHS OCHOBHUX CHCTEMAaTHYHUX TPYII
3a KUIBKICTIO BUJIIB Yy (1opi CyIMHHUX pociuH Majoro
Onimnst HaBeeHO y Tab. 1.

Y ¢nopi Manoro Omnijuisi Ha 4YacTKy CyAMHHHX
CIIOPOBHX Ta TOJIOHACIHHHUX POCIHMH IpHIIAJae JHUIIe

2,04%, HaiOinblIa KIIBKICTE BUIIB HAJICKHTL 10
MMOKPUTOHACIHHHUX.

XapakTepHi  pucu  QIOpH  JOCTAaTHBO  YITKO
BUSBJIAIOTBCS B ckiami  mepmux  10-15  pomgun

(Tolmachev, 1970b) — y Tak 3BaHiii "TOJOBHIN YacTHHI
¢opuctuunoro crektpy" (Malyshev, 1976). Cytresi
pucH 11 CHCTEMaTU4YHOI CTPYKTYPH BHSABIIIIOTBCA NPH
aHamizi 10 mPOBIAHMX 3a KUIBKICTIO BHIIB POJIUH
(Tolmachev, 1974; Shelyag-Sosonko et al., 1985). Taxki
CIIEKTPH ITOKa3yI0Th TAKOX IIPHHAJICKHICTD PEriOHaIbHOT

Tabnuust 2. CrieKTp MPOBiTHUX 3a KiabKicTIO BHAIB ponuH ¢uiopn Masioro Ominist
Table 2. Spectrum of the leading families of the flora of Male Opillya

Buan Pomu
No Ponuna — - P - P - P ;
KUIBKICTh % BiJ] 3arabHOT KIJIBKOCTI KIJIBKICTb % BiJ 3arabHOT KUIBKOCTI
1 Asteraceae 193 25,5 67 23,59
2 Poaceae 105 13,87 45 15,85
3 Rosaceae 71 9,38 21 7,39
4 Brassicaceae 64 8,45 33 11,62
5 Cyperaceae 62 8,19 8 2,82
6 Fabaceae 60 7,93 24 8,45
7 Scrophulariaceae 59 7,79 15 5,28
8 Lamiaceae 56 7,4 23 8,1
9 Apiaceae 45 5,94 28 9,86
10 Caryophyllaceae 42 5,55 20 7,04
Yeboro 757 57,13 284 55,58
34 Ukrainian Botanical Journal, 2021, 78(1)



Tabmuus 3. Crnextp pomun (3 11 mo 95) ¢uropu Masoro Omisist

Table 3. Spectrum of the rest of families of the flora of Male Opillya

No Pomguna KIHLK.CTL
BUJIIB

11 Ranunculaceae 35
12 Boraginaceae 28
13-14 Chenopodiaceae, Polygonaceae 27
15 Orchidaceae 26
16 Caprifoliaceae 21
17-18 Liliaceae, Rubiaceae 20
19 Juncaceae 18
20 Onagraceae 17
21 Violaceae 16
22-24 Campanulaceae, Orobanchaceae, Potamogetonaceae 15
25-28 Euphorbiaceae, Geraniaceae, Primulaceae, Salicaceae 13
29 Malvaceae 11
30-31 Papaveraceae, Solanaceae 10
32 Plantaginaceae 9
33-34 Convolvulaceae, Equisetaceae, 8
35 Hypericaceae 7
36-38 Araceae, Lentibulariaceae, Sapindaceae 6
39-42 Betulaceae, Hydrocharitaceae, Typhaceae, Ulmaceae 5
43-50 Alismataceae, Crassulaceae, Cucurbitaceae, Ericaceae, Fagaceae, Gentianaceae, Haloragaceae, Iridaceae 4
51-60 Apocynaceae, Aspleniaceae, Balsaminaceae, Celastraceae, Cystopteridaceae, Dryopteridaceae, Grossulariaceae, Lythraceae, 3

Oleaceae, Oxalidaceae

Amaryllidaceae, Aristolochiaceae, Cannabaceae, Ceratophyllaceae, Cistaceae, Linaceae, Loranthaceae, Lycopodiaceae,
61-77 Nymphaeaceae, Polygalaceae, Polypodiaceae, Rhamnaceae, Santalaceae, Saxifragaceae, Thelypteridaceae, Thymelaeaceae, 2

Urticaceae

Adoxaceae, Amaranthaceae, Anacardiaceae, Araliaceae, Asparagaceae, Athyriaceae, Colchicaceae, Cupressaceae,
78-95 Berberidaceae, Butomaceae, Juncaginaceae, Menyanthaceae,Onocleaceae, Portulacaceae, Resedaceae, Salviniaceae, 1

Tamaricaceae, Verbenaceae

Tabnums 4. CiekTp npoBigHux poais ¢guiopn Masoro Oninis

Table 4. Spectrum of the largest genera of the flora of Male Opillya

No Pin KisbKicTb BHIIB Y poji
1 Carex L. 51
2 Hieracium L. 25
3 Veronica L. 23
4-6 Chenopodium L., Ranunculus L., Viola L. 16
7 Galium L. 15
8-10 Orobanche L., Potamogeton L., Potentilla L. 14
11-16 Epilobium L., Geranium L., Juncus L., Pilosella Vaill., Rumex L., Vicia L. 12
17-18 Campanula L., Festuca L. 11
19-24 Euphorbia L., Poa L., Rosa L., Salix L., Silene L., Trifolium L. 10
25-28 Alchemilla L., Cirsium Mill., Myosotis L., Senecio L. 9
29-31 Equisetum L., Inula L., Verbascum L. 8

¢dutopu 10 HAIPEriOHATEHUX (PIOPHUCTUYHUX 00'€THAHB
(Tolmachev, 1970a), mo Mae TeOpeTHYHE Ta IPAKTHUHE
3HAYCHHSI.

[epmii gecsTh NPOBIAHUX POJAMH HaMuyloTh 757
BHUJIIB, [0 CTAHOBUTH 57% 3arajbHOi KIJILKOCTI BHIIB
¢uropu Manoro Oniwist (tabm. 2). Bumose Gararctso
PELITH POAMH MpeCTaBlieHe y Tad. 3.

bararcTBo poaMH BU3HAYAETHCS TAKOXK KUIBKICTIO
pomiB, 1m0 iX CKIamanTh. HaluucempHIIIMMH 3a

Vkpainucexuii 6omaniunuii ocypuan, 2021, 78(1)

KUIbKIiCTIO poxiB y ¢umopi Manoro Omiist € poauHH
Asteraceae (67 poniB), Poaceae (45 poniB), Brassicaceae
(33 pomn), Apiaceae (28 poni), Fabaceae (24 ponn).

KonkperHinie ysBieHHs npo ¢uopy Jae CHeKTp,
CKJIQJICHUH 3 pOAIB y MOPSAKY 3MEHIICHHsS OararcTsa
Bujamu. [loyarkoBa 4YacTMHa POJIOBOIO  CIEKTPY
BUDIISZIAE, SIK TIOIAHO B TaOII. 4.

AmHaui3 ¢uopu Ha pomoBOMYy piBHI (puc. 2) Mokasas,
mo Haibararmri 3a kimekicTio BuIiB (51-14) 10 poxis
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Puc. 2. CuiBBinnomenns (%) kinskocTi poxis (A) Ta BuaiB y pogax (B) y ¢mopi Manoro Omimst. KinbkicTs BuaiB y poni: a — 51-14;

b—5-12; ¢ —3-4; d — 1Ba BUAM; € — OJUH BUJ

Fig. 2.The ratio (%) of the number of genera (A) and species number in genera (B) of the flora of Male Opillya. Species number in
genera: a — 51-14; b — 5-12; ¢ — 3—4; d — two species; e — single species

Haniuyote 204 Bumu. PoxmiB 13 4yuciIOM BHIIB BHIIE
cepeqaboro (5—12) — 54, Bonm wictate 404 Buan.
Ponis i3 cepenniMm uuciom BumiB (3—4) — 79, BOHHM
HaniuyioTh 264 Buau. PomiB, 10 SIKMX HaleKHTh JBa
Buan — 91, BoHu MicTate 182 Buan. HaBogmmo nepernik
JIESIKUX 3 HUX: POJIH, 10 SKHX HAJICKUTH 10 CIM BUJIIB —
Artemisia L., Atriplex L., Bromus L., Cardamine L.,
Centaurea L., Hypericum L., Persicaria (L.) Mill.,
Stachys L.; micte — Acer L., Calamagrostis Adans.,
Crepis L., Lathyrus L., Luzula DC., Malva L., Rorippa
Scop., Salvia L., Stellaria L.; n'ste — Achillea L.,
Allium L., Agrostis L., Cuscuta L., Dactylorhiza Neck.
ex Nevski, Glyceria R.Br., Euphrasia L., Lysimachia L.,
Lamium L., Melampyrum L., Orchis L., Peucedanum L.,
Plantago L., Rubus L., Sisymbrium L., Thalictrum
Tourn. ex L.; wotupu — Alopecurus L., Arctium L.,
Carduus L., Cerastium L., Chaerophyllum L.,
Dianthus L., Eleocharis R.Br., Epipactis Zinn,
Gagea Salisb., Galeopsis L., Lepidium L., Lolium L.,
Medicago L., Mentha L., Myriophyllum L., Papaver L.,
Pedicularis L., Polygonatum Mill., Prunus L., Sedum L.,
Setaria P.Beauv., Solidago L., Sonchus L., Thymus L.,
Ulmus L., Utricularia L., Valerianella Mill.; tpu —
Agrimonia L., Alyssum L., Angelica L., Anthemis
J.Gay, Anthriscus Pers., Asplenium L., Beckmannia
Host, Bidens L., Brassica L., Callitriche L., Camelina
Crantz., Cephalanthera Rich., Corydalis DC., Consolida
(DC.) Gray, Crataegus Tourn. ex L., Digitaria Haller,
Dipsacus L., Dryopteris Adans., Echium L., Erigeron L.,
Erysimum L., Filago L., Fragaria L., Geum L.,
Gymnocarpium Newman, Impatiens L., Jacobaea Mill.,
Jurinea Cass., Koeleria Pers., Nigella L., Lactuca L.,
Lemna L., Lonicera L., Lotus L., Lupinus L., Melilotus
Mill., Oenothera L., Oxalis L, Pimpinella L., Petasites L.,

36

Populus L., Primula L., Quercus L., Sambucus L.,
Sanguisorba L., Scrophularia L., Scutellaria L.,
Solanum L., Sparganium L., Symphyotrichum Nees,
Taraxacum F.H.Wigg., Tragopogon L.; nBa — 91 pix; mo
onHoMy — 277 pomis.

BucHoBknu

3rigHO 3 IHBEHTapU3aliiHUMU JaHuMH, Giopy Masoro
Onumis cximamaote 1325 BHUAIB CyIMHHUX pPOCIHHH,
skl Hanexarb 10 511 poniB, 95 poauH Ta 5 Bijuimis.
AHami3 TONOBHHX XapaKTepUCTHK (IIOpH JTO3BOJIHMB
BUSIBUTH KUIBKICHHMH CKiIaj 11 OCHOBHHX TaKCOHOMIYHHX
OIMHUIIb Ta CIIBBIIHOLIEHHS MK HUMH, HaliBa KJTMBIIII1
MIPOTIOPLii, BHAOBY HACHYCHICTH CIEKTPIB MPOBITHHUX
ponun i poxiB. ®nopa Masoro Onijuis BiA3HAYa€THCS
3HAUHUM (IIOPUCTHYHAM OararcTBOM 1 Pi3HOMAHITTSIM
Ha POAUHHOMY, POZOBOMY il BUIIOBOMY PiBHSIX.
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CeniB M.M., TacenkeBuu JI.O. 2021. Cucremaruyna cTpykrypa ¢paopu Masoro Onisuist. Vipaincoruii 6omaniunuii
arcypran, 78(1): 32-38.
JIpBiBCHKHMI HalliOHAIBHUN YHiBepcUTeT iMeHi [Bana dpanka, Byn. [pymescekoro 4, JIbBiB 79005, Ykpaina

Pedepar. Kpaitns niBnenno-3axigna yactuHa Oniuist HocuTh Ha3By Maite Oniyuist. Exonoro-reorpadivni oco6amuBocTi
TEPUTOPIi 3yMOBIIOIOTE 6ararcTBo (Giopu, sika Haiiaye 1325 BUIIB CyAMHHHUX POCIHH, IO HalexKath 10 511 poxis 3 95
pomuH Ta m'sTH BiAALTiB. XapakTepHoto pucoro ¢uopu Manoro Oniiis € He3HauHa KiTbKiCTh CyANHHUX CIOPOBUX Ta
TOJIOHACIHHUX pociiuH — 27 BumiB (2,04% 3arampHoro Kinbkocti). Bignin Magnoliophyta naniaye 1298 Bunis (97,96%),
3 skux Ha Liliopsida npunanae 21,21%, Magnoliopsida — 76,75%. CucremarndHe pi3HOMAHITTS (IOpH BHpaskeHE
HACTYIHUMH IIPOIIOPLISIMU: CEPEeIHE YKCIO BUAIB y poauHi — 13,95, cepenne uncno poais y ponuni — 5,38, cepenne
YHCIIO BHIIB Y poxi — 2,59. JlecsTh MpOBITHUX pouH HanmiuyiloTh 757 BuaiB (57% 3aranbHoi Kigbkocti) Ta 134 ponw.
Cepen HUX TOMIHYIOTB Asteraceae (193;25,5%); Poaceae (105; 13,87%) Ta Rosaceae (71;9,38%). [lecsatp HaitbaraTmmx
3a KinbKicTio BuAiB (Big S1 no 14) poxnis 3aranom Haniuytots 204 Bunu (15,4% Bunosoro pizHomanirts ¢iopu). Cepen
HUX HaituucenbHimmmu € Carex (51 Bun), Hieracium (25) 1 Veronica (23). Poau, 1o npencTaBicHi OMHUM BHIOM,
CTAHOBIIATH OLNBIIE TOJOBUHH POTOBOTO cKIamy dmopu (277; 54,21%).

Karwouogi ciioBa: BunoBe 6ararctso, Mane Omiyuis, cucTeMaTuvHa CTPyKTypa, YkpaiHa, Gpiaopa
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Distribution of species of the genus Gymnosporangium (Pucciniales)

in Uzbekistan

Ilyor M. MUSTAFAEV!, Zoirjon Sh. ISLOMIDDINOV'*

, Malika M. IMINOVA!, Islom Z. ORTIQOV?
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Abstract. In this study, we analyzed distribution of species of the genus Gymnosporangium in the mountain regions
of Uzbekistan, including the Western Tien Shan and Pamir-Alay. Four species of Gymnosporangium (G. confusum, G.
sabinae, G. fusisporum, and G. turkestanicum) are reported for Uzbekistan. The telial hosts of these rust fungi are species
of the genus Juniperus, while aecial hosts in Uzbekistan are representatives of the genera Cotoneaster, Crataegus,
Sorbus, and Pyrus (all Rosaceae). It has been found that the distribution patterns of species of Gymnosporangium within
mountain areas of Uzbekistan depend largely on distribution of juniper woodlands because representatives of the genus
Juniperus as telial hosts play a major role in the life cycle of these fungi. In that regard, Gymnosporangium species
have not yet been recorded in the Nuratau Nature Reserve despite other favorable conditions for these rust fungi in this

territory.
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Introduction

The rust fungi (Pucciniales) is a cosmopolitan and
taxonomically challenging group of plant pathogenic
fungi comprising approximately 8000 species worldwide
(Aime, 2006). Usually, rust fungi are heteroecious and
require two independent specific host plants to complete
their life cycle (Toome, 2010). As biotrophs, rust fungi
completely depend on the nutrients provided by the host
plant. Simultaneously, they secrete effector proteins into
host tissues through haustoria during infection (Dodds
etal., 2009). The rust fungi are one of the most important
pathogens of various crops (Dodge, 1915; Helfer,
2005). More than half (54%) of Rosaceae species are
highly susceptible to rust fungi, including fruit trees and
ornamentals (Helfer, 2005).

Species of the genus Gymnosporangium R.Hedw. ex
DC. are widespread in temperate zone of the Northern
Hemisphere (Fernandez, 2016). They are obligate
parasites of vascular plants, with a complex life cycle that
includes several stages with different spore types (Guyot,
Malengon, 1957). Gymnosporangium is a unique genus
in rust fungi; telial stages of its species occur only on
gymnosperms of the family Cupressaceae, particularly
junipers (Juniperus L.), while aecial stages may develop
on hawthorn, apple trees and other representatives of
the family Rosaceae, mainly subfamily Amygdaloideae
(Aime, 2006). The most common worldwide diseases
caused by Gymnosporangium species are cedar-
apple rust, Japanese pear rust, and European pear rust
(Cummins, Hiratsuka, 2003; Kellerhals et al., 2012).

© 2021 .M. Mustafaev, Z.Sh. Islomiddinov, M.M. Iminova, I.Z. Ortiqov. Published by the M.G. Kholodny Institute of Botany, NAS of Ukraine. This
is an open access article under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits
use, distribution, and reproduction in any medium, provided the original work is properly cited
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The first study of rust fungi in Uzbekistan has been
conducted by Zaprometov (1928). During the second
half of the 20" century, 261 species of rust fungi were
reported on 511 species of host plants belonging to 43
families of the flora of Uzbekistan (Ramazanova et al.,
1986). Of them, 54 species were found to have a full life
cycle while the rest have a short life cycle.

After publication of the Flora of the Fungi of
Uzbekistan (Ramazanova et al., 1986), new data on the
species diversity, biology, ecology, and biogeography of
rust fungi in Uzbekistan have been published (Gafforov
et al., 2016; Mustafaev, Iminova, 2018; Mustafaev et al.,
2018, 2019; Liu et al., 2019). However, knowledge on
the distribution of Gymnosporangium species in the
mountain regions of Uzbekistan still remains insufficient.
This study is devoted to analysis of all available data
about host plants and geographical distribution of
Gymnosporangium species in Uzbekistan.

Materials and Methods

Sampling and morphological study

This study is based on the results of field mycological
research conducted in different mountain regions
of Uzbekistan, as well as the revision of herbarium
specimens at the Mycological Herbarium (TASM) of the
Institute of Botany, Academy of Sciences of the Republic
of Uzbekistan. Field surveys were performed in Ugam-
Chatkal National Park in the Uzbek part of the Western
Tien Shan in 2014-2016, in Zaamin National Park on the
northern slope of the Turkestan Range in 2018-2019, in
the Boysun Mountains in 2015-2017, and in the Nuratau
Nature Reserve on the northern slope of the Nuratau
Range in 2010-2018 (Fig. 4). Pictures were taken in the
field with a Canon EOS 750D digital camera. Herbarium
specimens of vascular plants affected by rust fungi were
collected using standard technique; the coordinates of
collection sites were recorded using a GPS navigation
device. Dried specimens were examined with a light
microscope, and photomicrographs were taken with
the Moticam N-300M. The species of the rust fungi
were identified using the relevant literature (Kuprevich,
Ulyanishchev, 1975; Rakhimova et al., 2015); host
plants were identified using Conspectus Florae Asiae
Mediae (Russian title "Omnpemenawurenps pacTeHHA
Cpenneit Aznn. Kpurnueckuit koHcriekt ¢uopst”, 10
volumes, 1968-1993) and the Flora of Uzbekistan
(Russian title "®nopa Y3bexucrana", alternative Latin
title "Flora Uzbekistanica", 6 volumes, 1941-1962).
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The nomenclature of fungi follows the /ndex Fungorum
database (http://www.indexfungorum.org/); accepted
names of the host plants are given mainly according to
the World Flora Online taxonomic database (http:/www.
worldfloraonline.org/).

Names of collectors are designated by the following
abbreviations: RT —Rotkevich, SR —Saviya Ramazanova,
P — Panfilova, ShK — Shuhrat Kamilov, YS — Yoqut
Soliyeva, KhN — Khamro Nuraliyev, YG — Yusuf
Gafforov, MI — Malika Iminova, IM — Ilyor Mustafaev,
Z1 — Zoir Islomiddinov, 10 — Islom Ortiqov. All collected
specimens are deposited at the Mycological Herbarium
(TASM) in Tashkent.

GIS-based mapping

A distribution map of Gymnosporangium species
was compiled using ArcGIS 10 Desktop software. The
Google Earth software was used for georeferencing of
collection sites of herbarium specimens from TASM.
The Geographic Coordinate System 1984 (WGS 84)
has been used as a reference datum. The information
on each studied specimen (including the species of
Gymnosporangium, collection date, locality, latitude and
longitude, elevation, and host plants) was entered into
the Microsoft Excel table, imported into ArcGIS 10, and
transformed to a point map layer.

Results

As aresult of this study, four species of Gymnosporangium
have been recorded from different regions of Uzbekistan.
Information about their distribution in Uzbekistan and
about their host plants is presented below.

Gymnosporangium confusum Plowr.

Spermogonia epiphyllous, punctate and aggregated,
160-190 um in diameter, pale yellow to black. Aecia
mainly hypophyllous, roestelioid, 1-3 mm long,
peridium loosing tubular form, soon becoming lacerate
nearly to base, peridial cells rhomboid, 48—-101 x 10—
24 um, inner wall and side wall moderately rugose, outer
wall smooth. Aeciospores globoid, yellowish brown or
cinnamon brown, 1624 x 13-22 um, wall 0.5-2.0 pum,
large coronate, with more than 5 germ pores, scattered.

Distribution and specimens examined

On Juniperus excelsa M.Bieb.: Tashkent Region,
Parkent District, Chotqol Nature Reserve, 15 August
1953, RT (41°10'41.93" N 69°44'42.46" E).

On Crataegus turkestanica Pojark.: Surkhandarya
Region, Sherabad District, Kuxitang mountain, 09 July
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Fig. 1. Gymnosporangium confusum on Crataegus turkestanica. A:

1985, YS (38°16'47.64" N 67°8'32.40" E); Tashkent
Region, Tashkent Botanical Garden, 08 May 1985,
ShK (41°20'43.49”" N 69°192.79" E); Namangan
Region, Yangikurgan District, Koksaroy, 29 April
2001, YG (41°2'38.20" N 71°39'24.62" E); Bostanliq
District, Ugam-Chatkal National Park, 08 June 2015,
IM (41°50'58.66" N 70°18'33.43" E); Surkhandarya
Region, Boysun District, Machay, 10 August 2015,
IM (38°15'26.47" N 67°11'16.80" E); Boysun District,
South-East Hissar mountains, 13 May 2016, IM
(38°20'18.25”" N 67°21'26.60" E); Jizzakh Region,
Zaamin National Park, Teraklisoy, 31 July 2018, ZI
(39°38'53.86" N 68°30'45.84" E); Oriklisoy, 28 May
2018, IM, MI (39°41'49.11" N 68°27'45.43" E),
Usmonlisoy, 30 May 2019, ZI, 10 (39°42'32.61" N
68°31'38.79" E) (Fig. 1, A, B).

On Crataegus songarica K.Koch: Tashkent
Botanical Garden, 05 May 1985, ShK (41°20'32.42" N
69°18'55.84" E).

On Crataegus pontica K.Koch: Tashkent Botanical
Garden, 17 June 1983, ShK (41°20'46.25" N
69°18'55.71" E); Bostanliq District,Ugam-Chatkal
National Park, 26 June 2015, IM (41°53'22.66" N
70°21'45.72" E); Bostanliq District, Nanai village, 10
June 2015, IM (41°42'36.25" N 70°7'11.52" E); Jizzakh
Region, Zaamin National Park, Yettikechuv village, 13
July2019,Z1(39°41'17.63" N 68°24'58.12" E); Oriklisoy,
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damaged fruits. B: damaged leaves

28 May 2019, ZI (39°41'26.11" N 68°28'41.99" E);
Takasoy, 30 August 2018, IM, MI (39°38'10.44" N
68°32'7.78" E).

On Cotoneaster multiflorus Bunge: Jizzakh Region,
Zaamin National Park, near Waterfall, 30 July 2018, IM,
MI (39°37'36.86" N 68°29'25.90" E).

Gymnosporangium fusisporum Ed.Fisch.

Spermogonia epiphyllous, aggregated in groups, pale
yellow to black. Aecia hypophyllous or fructicolous,
roestelioid, 2-6 mm long, peridium cylindric, soon
rupturing at apex and becoming laciniate to base, peridial
cells rhomboidal, 42-129 x 11-27 pm, inner wall
small papillate, side wall moderately rugose, outer wall
smooth. Aeciospores globoid, yellowish brown, 21-31 x
17-25 pm, 1-3 pm thick, minutely coronate, more than
5 germ pores, scattered. Telia caulicolous or foliicolous,
conic or irregularly pulvinate, blackish brown, causing
fusiform swellings. Teliospores 2-celled, fusiform,
narrowed above and below, slightly or not constricted
at septum, surface smooth, yellowish brown, 47-109 x
15-22 pum, wall 0.5-2 pm thick, with 1 pore (rarely 2)
near septum, pedicel colorless, very long.

Field studies showed that galls appear on the branches
of junipers infected by the Gymmnosporangium fungi;
after a certain period, the infected branches completely
dry out (Fig. 2, A, B).
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Fig. 2. A, B: infected branches of Juniperus seravschanica. C: teliospores of Gymnosporangium fusisporum. D, E: infected branches

of Cotoneaster sp. F: acciospores of Gymnosporangium fusisporum

Distribution and specimens examined

On Cotoneaster racemiflorus (Desf.) K.Koch: Jizzakh
Region, Zaamin Nature Reserve, Kolsoy, 27 June 1956,
RT (39°36'20.93" N 68°222.76" E).

On Crataegus turkestanica Pojark.: Surkhandarya
Region, Sariosiyo District, Machitli mountain,
Shargunsoy, 16 July 1987, YS (38°33'18.28" N
67°59'4.86" E); Tashkent Region, Bostanliq District,
Ugam-Chatkal National Park, 15 June 2015, IM
(41°51'17.08" N 70°19'9.70" E).

On Cotoneaster oliganthus Pojark. (closely related to
or probably conspecific with C. nummularius Fisch. &
C.A.Mey.): Namangan Region, Pop District, Nanay, 30
June 2001, YG (41°29'58.48" N 71°41'58.51" E).

On Cotoneaster nummularius Fisch. & C.A.Mey.:
Kashkadarya Region, Kitob Nature Reserve, 10 June
1995, XN (39°12'51.63" N 67°22'0.49" E); Surkhandarya
Region, Boysun District, Machay, 10 May 2015, IM
(38°23'45.96" N 67°8'39.62" E); Kizilnour village,
13 June 2016, IM (38°16'48.65" N 67°17'48.70" E);
Tashkent Region, Bostanliq District, Ugam-Chatkal
National Park, 01 August 2015, IM (41°52'47.65" N
70°20'57.70" E).

On Cotoneaster sp.: Jizzakh Region, Zaamin Nature
Reserve, Dashti-Qazi, 05 June 1956, P, SR (39°36/8.53" N
68°20'32.42" E); Chandirsoy, 01 August 2019, MI, IM
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(39°3520.10" N 68°24'3.38" E); Zaamin National Nature
Park, near Waterfall, 29 July 2018, MI, IM; ibid., 13 July
2019, Z1(39°37'53.95" N 68°29'25.22" E).

On Juniperus semiglobosa Regel: Jizzakh Region,
Zaamin Nature Reserve, 17 July 1956, RT (39°35'8.67" N
68°20'55.78" E); Kolsoy, 31 July 2019, IM, ZI
(39°36'32.88" N 68°22'17.02" E); Zaamin National Park,
near Waterfall, 31 May 2019, MI, IM (39°37'47.15" N
68°2922.92" E).

On Juniperus seravschanica Kom.: Jizzakh Region,
Zaamin National Park, Usmonlisoy, 30 May 2019
(39°42'47.32" N 68°31'2.98" E); ibid., near Waterfall, 12
July 2019, MI, IM (39°37'58.44" N 68°29"23.51" E).

Gymnosporangium sabinae (Dicks.) G.Winter
(Fig. 3)

Aeciospores 25-29 (-33) x 21-23 um, subgloboid,
ellipsoid or somewhat irregular, with 6-8 germpores.
Teliospores 42—52 (—60) % 16-23 pm, ellipsoid, rounded
at both ends or somewhat attenuate, slightly constricted
at the septum, with walls 1 um thick, hyaline or tinted.
Some spores obovoid with brown walls, up to 3 um thick
near the septum. Walls smooth, with two germpores in
each cell near the septum. Pedicels long, thin-walled and
hyaline.
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Fig. 3.Gymnosporangium sabinae on Pyrus communis. A: adaxial leaf surface. B: abaxial leaf surface

Distribution and specimens examined

On Pyrus korshinskyi Litv.: Kashkadarya Region,
Kitob Nature Reserve, 10 June 1996, XN (39°12'38.25" N
67°19'49.95" E); Surkhandarya Region, Boysun
District, South-East Hissar mountains, 13 May 2016
(38°35'36.24" N 67°43'49.95" E); Machay village, 24
August 2016, IM (38°28"29.10” N 67°13'15.95" E).

On Pyrus communis L.: Surkhandarya Region,
Boysun District, Machay village, 26 August 2016, IM
(38°19'27.27" N 67°3'56.96" E).

Gymnosporangium turkestanicum Tranzschel

Spermogonia epiphyllous, aggregated in groups, pale
yellow to black. Aecia hypophyllous, rarely caulicolous
and fructicolous, roestelioid, 1-3 mm long, peridium
becoming rupturing or lacerate to base, peridial cells

rhomboid, 50-100 X 15-30 um, inner wall small
papillate, side wall densely verrucose, outer wall smooth.
Aeciospores globoid, yellowish brown, 25-36 x 19—
34 um, wall 1-3.5 um, small coronate, with more than 5
pores, scattered.

Distribution and specimens examined

On Sorbus tianschanica Rupr.: Jizzakh Region,
Zaamin National Park, near Waterfall, 12 July 2019, IM
(39°37'40.37" N 68°29'28.62" E).

On Sorbus persica Hedl. (= Hedlundia persica
(Hedl.) Mezhenskyj): Jizzakh Region, Zaamin Nature
Reserve, Kolsoy, 31 July 2019 MI, IM (39°36'23.99” N
68°22'8.32" E).

Table 1.Telial and aecial host plants of Gymnosporangium species

Species

Telial hosts

Aecial hosts

Gymnosporangium confusum Juniperus excelsa

Cotoneaster multiflorus
Crataegus pontica
Crataegus songarica
Crataegus turkestanica

Gymnosporangium fuscum Juniperus seravschanica

Pyrus communis
Pyrus korshinskyi

X X Juniperus semiglobosa
Gymnosporangium fusisporum X .
Juniperus seravschanica

Cotoneaster nummularius
Cotoneaster oliganthus
Cotoneaster racemiflorus
Cotoneaster sp.
Crataegus turkestanica

Gymnosporangium turkestanicum Juniperus seravschanica

Sorbus persica
Sorbus tianschanica

Yrpaincovruii 6omaniunuii acypnan, 2021, 78(1)
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Fig. 4. Distrubution of Gymnosporangium species within the studied areas in Uzbekistan

On Juniperus seravschanica Kom.: Jizzakh Region,
Zaamin National Park, Usmonlisoy, 30 May 2019, MI,
IM (39°43'25.16" N 68°28'29.00" E).

In total, Gymnosporangium species in Uzbekistan
infect 19 species of host vascular plants belonging to six
genera and three families; representatives of the genus
Juniperus as telial hosts play the main role in the life
cycle of these fungi (Table 1).

It has been found that the distribution of species of
Gymnosporangium within mountain areas of Uzbekistan
depends largely on the distribution of juniper woodlands.

While the aecial hosts, species of Crafaegus and
Cotoneaster, are common in all studied areas, the telial
hosts, Juniperus species, are dominant in mountain
forests in Ugam-Chatkal and Zaamin National Parks as
well as in the Boysun Mountains, but extremely rare in
the Nuratau Range. Respectively, Gymmnosporangium
species are widespread in all studied areas with the
exception of the Nuratau Range, where representatives
of this genus have not been found despite the long-term
surveys (Table 2, Fig. 4).

Table 2. Distribution of Gymnosporangium species and their hosts in the studied areas

Territories Aecial hosts

Zaamin National Park
(Turkestan Range, northern Pamir-Alay)

Boysun Mountains . ;
widespread, often dominant or

(south-western Pamir-Alay) . .
subdominant species;

Bostanliq District
(Western )
Nuratau Nature Reserve

occur sporadically

(Nuratau Range, north-western Pamir-Alay)

Crataegus spp., Cotoneaster spp. —

Pyrus spp., Sorbus spp. — rather rare,

Telial hosts Gymnosporangium species

Widespread

Juniperus seravschanica,

J. semiglobosa — widespread Widespread

dominant or subdominant species
Widespread

Juniperus seravschanica —
Not found

extremely rare
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Discussion

The Nuratau Nature Reserve, total area of 17552
hectares, is located 200 km to the west of Zaamin
National Park where Gymnosporangium is one of the
most widespread genera of rust fungi. The climate of the
Nuratau Nature Reserve is rather arid in comparison with
that of Zaamin National Park. Although the aecial hosts
of Gymnosporangium, representatives of the genera
Cotoneaster and Crataegus, are common and widespread
within the reserve, Juniperus is extremely rare there
(Tojibaev et al., 2017). In our opinion, no records of
Gymnosporangium in the Nuratau Nature Reserve area
can be explained by the lack or rarity of its telial host.
This fact indicates that species of Juniperus play the main
role in the life cycle of species of Gymnosporangium.
Aeciospores of Gymnosporangium species spread over
long distances by the wind (Cummins, Hiratsuka, 2003).
At the same time, it has been found that these aeciospores
infect only junipers (Cummins, Hiratsuka, 2003; Deacon,
2006, Kellerhals et al., 2012). Our studies conducted in
the Boysun District, as well as the research performed in
Europe (Lace, 2017), showed that the greatest damage of
pear trees was observed in the plantations located close
to juniper forests. Thus, Gymmnosporangium sabinae
can be considered as the main pest of pear trees not
only in European countries (Gjaerum et al., 2008), but
in Uzbekistan as well. Since junipers as host plants are
important for the development of Gymnosporangium
species, it is necessary to pay attention to occurrence of
rust fungi on junipers in order to control rust infection
of Cotoneaster, Crataegus, Pyrus (sensu stricto), and
Sorbus (sensu lato).
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Mycradae .M., Icnomigninos 3.111., IminoBa M.M., Oprikos 1.3. 2021. [TommpenHnst BuaiB poxy Gymnosporangium
(Pucciniales) B Y36exucrani. Vkpaincoxuii 6omaniunuii scypran, 78(1): 39-46 [In English].

TuctutyT GoTaniki Akanemii Hayk Pecry6riku Va6ekucran, By, Jypmon My 232, Tamkent 100125, Vabexucran:
.M. Mycradaes, 3.111. Icnomigninos, M.M. IminoBa. Kadenpa 3axucty pociuH Ta CilibCbKOTOCIOAapChKOT
¢itonaronorii, AHAMKaHCHKA (Qiist TalIkeHTCHKOTO IepKaBHOTO arpapHOTo YHIBEpCHTETY, Byi. Ouiiiro 1, Anamkan

170600, Y36exucran: 1.3. Oprikos.

Pedepar. V crarti nmpoanamizoBaHO HOIIMPEHHS ipKacTUX TIpHOIB pomy Gymnosporangium y TipChKUX paioHaX
V36ekuctany, Brmodatoun 3axigauii Tsaue-lllane Ta Ilamipo-Amaii. [loBiZOMISE€TBCS TPO YOTHPH BHUAU POIY
Gymnosporangium (G. confusum, G. sabinae, G. fusisporum i G. turkestanicum). TenianabpHi rocroaapi MHUX iprKaCTUX
rpuOiB HaJIeKATh 10 POy Juniperus, TOII SIK €LiaIbBHUMU FOCIIOAAPSIMH € IIpeAcTaBHUKN poniB Cotoneaster, Crataegus,
Sorbus 1 Pyrus. BcTaHOBIE€HO, IO TOMMPEHHS BUIIB poxy Gymmnosporangium y TIpCBKHX palioHaxX Y30eKucrany
3HAYHOIO MIpOIO 3aJIKHUTh BiJl MOMIMPEHHS SUTIBIEBUX JIICIB, OCKUIBKH NMPEACTABHUKK PONy Juniperus SIK TeialbHi
roCIofiapi BiIIrpatoTh BaXKINBY POJIb y IUKII PO3BUTKY IHUX TpuOIB. Y 3B'I3Ky 3 UM, Buau poxy Gymnosporangium
He Oynu 3apeecTpoBaHi Ha TEPUTOPIi MPUPOTHOTO 3amoBigHuKa Hyparay, He3Bakalouu Ha 1HII CIIPUATINBI YMOBH IS

PO3BUTKY IIUX ipXKACTUX TPUOIB.

KurouoBi ciioBa: Juniperus, Pucciniales, enii, ipxacti rpubH, poCIMHA-TOCTIONAD, TETii, IIMKI PO3BUTKY
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Introduction

Aphyllophoroid fungi (Agaricomycetes, Basidiomycota),
both decomposers and mycorrhizal symbionts, are
essential component of forest ecosystems. Wood-
inhabiting macrofungi that are capable of decomposing
dead wood play a vital role in recycling processes.
Furthermore, wood-decay fungi as well as litter
saprobionts provide a variety of viable habitats for
turnover of various biodiversity elements. Thus,
maintaining diversity of aphyllophoroid fungi is crucial
for ecosystem functioning.

Fungal conservation requires sufficient knowledge
on the occurrence and species-specific distribution
patterns of the fungi. Although there are many gaps in
the knowledge on distribution and other limitations for
fungal red-listing, an increased number of aphyllophoroid
fungi, including those reported in this article, has been

red-listed nationally and internationally over recent years
(http://iucn.ekoo.se/iucn/species_list/).

In the third edition of the Red Data Book of Ukraine
(2009), eight species of aphyllophoroid fungi are listed:
Clavariadelphus pistillaris (L.) Donk, Fomitopsis
officinalis (Batsch) Bondartsev & Singer (as Laricifomes
officinalis (Vill.) Kotl. & Pouzar), Grifola frondosa
(Dicks.) Gray, Gomphus clavatus (Pers.) Gray, Hericium
coralloides (Scop.) Pers., Picipes rhizophilus (Pat.)
J.L. Zhou & B.K. Cui, in Zhou, Zhu, Chen & Cui (as
Polyporus rhizophilus Pat.), Polyporus umbellatus
(Pers.) Fr., and Sparassis crispa (Wulfen) Fr. For each
species, a distribution map was provided as derived
from bibliographic sources, herbarium and personal data
available by that time.

Over the past decade, information on the occurrence
of these rather well-known and conspicuous macrofungi
has significantly expanded. In addition to previously

© 2021 M.V. Shevchenko, V.P. Heluta, M.O. Zykova, V.P. Hayova. Published by the M.G. Kholodny Institute of Botany, NAS of Ukraine. This is an
open access article under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits use,
distribution, and reproduction in any medium, provided the original work is properly cited
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documented localities, novel published records were
made freely available online as well as those unpublished
were communicated, particularly through the citizen
science websites. Indeed, the major drivers of the recent
fungal findings were intensive observation efforts
made by enthusiastic amateurs under the guidance of
professional mycologists, including the authors of this
article. Thus, using information updated on a continuous
basis, one of the above mentioned species, Grifola
frondosa, listed in the Red Data Book of Ukraine as
Vulnerable (VU), has been recently re-assessed and
recommended to be assigned to a higher threat category,
i.e. Endangered (EN) (Shevchenko et al., 2019). Another
species, Fomitopsis officinalis, most probably was
erroncously recorded in the country; thus, because of
highly doubtful historical data and unconfirmed species
occurrence, it was proposed to be excluded from the Red
Data Book of Ukraine (Hayova et al., 2020).

This article contributes to distribution data for the other
six nationally red-listed species of aphyllophoroid fungi
in Ukraine: C. pistillaris, G. clavatus, H. coralloides,
Pi. rhizophilus, Po. umbellatus, and S. crispa. Updated
information on the occurrence of these fungi in the
country is particularly important for re-assessment of
the species for the next edition of the Red Data Book of
Ukraine that is currently under preparation.

Materials and methods

Various sources of information on distribution data for
each species were analysed. As a primary data source,
we used label locality data on the specimens deposited
in the Fungarium (KW-M) at the National Herbarium
of Ukraine (KW) as well as relevant published data
obtained from literature reports. For historical records,
taxonomic names and administrative units were checked
and updated where necessary.

Apart from herbarium materials and bibliographic
data, additional information on fungal occurrence was
considered and, if appropriate, taken into account. Since
the selected species are red-listed, i.e. protected by law in
Ukraine, their unauthourised sampling and/or collecting
fruitbodies in the country are strictly prohibited.
Therefore a list of records for each species is largely based
on a dataset derived from observational field research.
Different field work methods of collecting data through
observations were used. Some records resulted from
traditional surveys of fungal diversity or mycological
inventories carried out in nature conservation areas by
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professional mycologists, in particular by staff members
of the Department of Mycology at the M.G. Kholodny
Institute of Botany, National Academy of Sciences of
Ukraine. However, significant portions of the datasets
were compiled on a basis of unpublished results of random
observations made by amateurs and reported through
two social network groups (https:/www.facebook.
com/groups/Hryby.Ukrayiny/?ref=bookmarks, https://
www.facebook.com/groups/119266158163241/). These
observation reports were only accepted by experts after
verification, if a record was confirmed by one or several
good quality digital images of the fungus in its natural
habitat, with locality data and date of observation. Thus
for each validated record, several levels of site names in
the region are indicated, including municipality, village
or nature conservation area and, wherever possible,
specific location, followed by date, or date interval,
and full name of the person. For published records,
publication references are provided. Exact locality data
and georeference information are omitted in the article
due to data access restrictions for the red-listed species.

Results

For six species of aphyllophoroid fungi listed in the Red
Data Book of Ukraine (2009), all known up to now records
in Ukraine, from historical to the most recent ones, are
reported. Of them, over 410 additional observations are
dated within 2009-2020. Thus, including the previously
known sites published in 2009, a total of about 500
occurrences are provided below.

Fungal species and administrative units (regions and
districts) are arranged alphabetically.

Clavariadelphus pistillaris (L.) Donk, Meded. Bot.
Mus. Herb. Rijks Univ. Utrecht 9: 72. 1933 (Fig. 1, A)

This is a litter fungus rarely occurring in deciduous
and mixed forests, preferably in beech forests. In the
distribution map provided in the Red Data Book of
Ukraine (2009), 12 sites were indicated. Since then,
at least 20 new occurrences of the species have been
reported. Thus at present, records of C. pistillaris are
also known from three more regions, Chernivtsi, Ivano-
Frankivsk, and Khmelnytskyi. As can be seen from the
list below, most frequently its fruitbodies were observed
in forest habitats in Hutsulshchyna National Nature Park
(Ivano-Frankivsk Region). In four regions (Chernihiv,
Kyiv, Sumy, and Ternopil), historical bibliographic
reports dated back to the late 19" — early 20™ centuries
were not confirmed thereafter.
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Fig. 1. Fruitbodies of the red-listed aphyllophoroid fungi in Ukraine. A: Clavariadelphus pistillaris (photo by O. Volutsa).
B: Gomphus clavatus (photo by S. Kozlan). C: Hericium coralloides (photo by O. Volutsa). D: Polyporus umbellatus (photo by
O. Lozovyi). E: Sparassis crispa (photo by O. Zykov)
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Distribution in Ukraine

Autonomous Republic of Crimea: Simferopol District,
Angarskyi Pass, Angar-Butun forest parcel, 11.09.2002,
21.09.2002, I. Sarkina (Sarkina et al., 2003); Yalta
municipality, Nikita, Nikita Botanical Garden, Cape
Martian Nature Reserve, 04.03.1999, 1. Sarkina (Sarkina
et al., 2003).

Cherkasy Region: Kaniv District, Kaniv Nature
Reserve (Usichenko et al., 2005; Prudenko, Dzhagan,
2008).

Chernihiv  Region: Sosnytsia District,
settlement (Bor§¢ow, 1869).

Chernivtsi Region: Chernivtsi District, Kulykivka
village, 18.10.2020, O. Volutsa.

Ivano-Frankivsk Region: Bohorodchany District,
Hrabovets village, 26.08.2006, V. Malanyuk (Malanyuk,
2019); Kosiv District, Hutsulshchyna National Nature
Park, Sheshory village, 12.09.2013, V. Heluta; Holytsia
ridge, 02.10.2010, 18.10.2014, October 2016-2017,
17.08.2018, L. Derzhypilskyi; Yablunivka forestry,
September 2012, L. Derzhypilskyi, S. Fokshei;
Kamenystyi ridge, Gregit mountain, Mykhalkova
mountain, 18.08.2010, L. Derzhypilskyi (Fokshei, 2016,
2019); ibid., 11.09.2013, L. Derzhypilskyi, S. Fokshei,
V. Heluta; Yaremche District, Tatariv village, 28.08.2020,
M. Osadchyi.

Kharkiv Region: Zmiiv District, Korobiv Khutir
village, Homilshanski Lisy National Nature Park,
03.11.2002, D. Leontyev (Akulov, Leontyev, 2008;
Usichenko, 2011).

Khmelnytskyi Region: Dunaivtsi District, Makiv
village, 11.08.2019, O. Nedokushev; Yarmolyntsi
District, Yarmolyntsi settlement, 25.10.2020, O. Nevstru-
yeva.

Kyiv city: Kyiv, 30.10.2020, N. Volosatova.

Kyiv Region: Irpin (Girzitska, 1929).

Lviv Region: Lviv city, Sukhiv, 30.08.1968 (Dudka,
2008); Pustomyty District, Hryniv village, 26.09.2017,
O. Sharabura.

Sumy Region: Krolevets District, Krolevets town
(Borscow, 1869).

Ternopil Region: Zalishchyky District, Zalishchyky
town, 12.09.1918 (Wroblewski, 1922).

Transcarpathian Region: Mizhhirya District, Synevyr
National Nature Park, 21.08.2017, T. Niroda (Tyukh,
Niroda, 2019); Rakhiv District, Svydovets mountain
range, Kuziy massif, August 1933 (Pilat, 1940);
Carpathian Biosphere Reserve, Marmarosh massif
(Gleb et al., 2016); Rakhiv town, 20.09.2017, V. Nebela;
Svalyava, 23.10.2020, V. Rudenko; Tyachiv District
(Rekita, 2014).
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Sosnytsia

Gomphus clavatus (Pers.) Gray, Nat. Arr. Brit. PL.
(London) 1: 638. 1821 (Fig. 1, B)

This species is known as a rare fungus forming
mycorrhiza with coniferous trees and beech in mature
and old growth forests on calcareous and loamy soils
(limestone, chalk, marl, etc.). Apart from a single locality
near Kyiv city (Zerova et al., 1972) referred to in the Red
Data Book of Ukraine (2009), 20 more observations have
been reported for this species during the past decade. In
general, our knowledge on its distribution has expanded
to include three western administrative units — Chernivtsi,
Ivano-Frankivsk, and Transcarpathian regions, as well
as another recent record in Kyiv Region. The greatest
number of occurrences (14) for G. clavatus is currently
known from Ivano-Frankivsk Region.

Distribution in Ukraine

Chernivtsi Region: Vyzhnytsia District, Shurdyn pass,
21.08.2016, S. Kozlan.

Ivano-Frankivsk Region: Kosiv District,
Hutsulshchyna National Nature Park, Kramy mountain
meadow, 31.07.2014, 05.08.2015, S. Fokshei, O. Pohri-
bnyi (Fokshei, 2016, 2019); Bania Bereziv village,
12.08.2019, V. Basaraba; Sheshory village, 20.07.2019,
Y. Myzerniuk; Kosiv town, 08.07.2014, O. Zykov;
ibid., 25.07.2019, Ye. Rudenko; Nadvirna District,
Gorgany Nature Reserve, Bystrytsia village, 06.08.2011,
V. Malanyuk (Malanyuk, 2012, 2019); Deliatyn
settlement, Klyvskyi Botanical Reserve, 09.09.2008,
V. Malanyuk (Malanyuk, 2019); Verkhovyna District,
Verkhovynskyi National Nature Park, Perkalab village,
19.08.2013, V. Malanyuk (Malanyuk, 2019); Bukovets
village, 02.09.2018, 09.08.2019, S. Kozlan; Staishche
village, 28.08.2015, Bila Kobyla mountain, 19.08.2018,
T. Danchuk; Verkhovyna settlement, early July 2016,
T. Horelova; ibid., 19.07.2020, Kh. Zubyuk.

Kyiv city (Zerova et al., 1972).

Kyiv Region: Poliske District, Radynka village,
07.07.2018, M. Zykova (KW-M71263).

Transcarpathian Region: Mizhhirya District, Pylypets
village, August 2014, Yu. Bengus (Bengus, 2016);
Rakhiv District, Chorna Tysa village, 26.08.2016,
K. Fedorova; Carpathian Biosphere Reserve, Chor-
nohirsky massif, Kozmeshchyk forest parcel, 06.09.2017,
R. Gleb (Antosyak et al., 2019); Lazeshchyna village,
08.09.2017, R. Gleb.

Hericium coralloides (Scop.) Pers., Neues Mag. Bot.
1: 109. 1794 (Fig. 1, C)

This saprobic fungus causing white rot of wood can
be most frequently found on large fallen trunks, as well
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as dead standing trunks, of Fagus spp. and Quercus spp.
Hericium coralloides is known as an indicator of old
growth forests; moreover, due to attractive fruitbodies it
is often used as a flagship species in fungal conservation.
In the Red Data Book of Ukraine (2009), H. coralloides
is listed as a Vulnerable species; in total, 24 sites are
depicted in the distribution map provided therein. By
now, this number increased to at least 120 sites, thus the
actual number of occurrences exceeds the previously
known number by about fivefold. Of them, more than
a half of observations are dated by 2017-2020. The
majority of all known up to now observations are located
in Ivano-Frankivsk, Lviv, and Transcarpathian regions.

Distribution in Ukraine

Autonomous Republic of Crimea: Korbek village
(currently Izobilne village, Alushta) (Léveillé, 1842);
Izobilne forestry, middle flow of the Alma river,
05.10.1960, E. Koval (Sarkina et al., 2003); Mountain
Crimea, Southern Coast of Crimea (Isikov, 2003);
Alushta municipality, Crimean Nature Reserve, Central
forestry, October 1936, Basman mountain, autumn 1937,
S. Gutsevich (Sarkina et al., 2003); Alushta municipality,
July, September, October 1987, V. Isikov; ibid., September
1989, L. Horovyi (KW-M7868); ibid., 22.09.2000,
M. Prydiuk (Sarkina et al., 2003); Generalske village,
02.06.2018, Yu. Krasylenko; Feodosia municipality,
Karadag Nature Reserve, Svyata mountain, 10.07.2008
(Sarkina, Mironova, 2010); Simferopol District,
Chatyrdag mountain, 01.07.2001, 03.10.2001, I. Sarkina
(Sarkina et al., 2003); Yalta municipality, 20.08.1988,
19.11.1989, 04.11.2000, V. Isikov; Yalta Mountain Forest
Nature Reserve, Livadiya forestry, Comboplo forest
parcel, 25.07.1988, 1. Sarkina (Sarkina et al., 2003);
Ai-Petri mountain, 13.07.1993, 19.07.1995, 1. Sarkina
(Sarkina et al., 2003).

Cherkasy Region: Cherkasy town, 20.10.2018, V. Lo-
bas; Kaniv District, Kaniv Nature Reserve (Usichenko
etal., 2005; Prudenko, Dzhagan, 2008); ibid., 29.10.2013,
V. Shevchyk; ibid., 10.10.2014, 23.09.2015, 14.09.2017,
10.09.2018, Yu. Kulsha (Kulsha et al., 2019); Ozeryshche
village, 19.10.2012, V. Gryshchenko, Ye. Yablonovska-
Gryschenko (Kulsha et al., 2019).

Chernivtsi Region: Chernivtsi District, Kulykivka
village, 17.10.2020, H. Apetri; Khotyn Disrtict,
Hrynyachka village, 21.10.2019, Zh. Storozhenko;
Vyzhnytsia District, Vyzhenka village, 19.06.2013,
O. Volutsa; ibid., 04.08.2020, O. Shcherbata.

Dnipropetrovsk Region: Novomoskovsk District,
Samarskyi forest (Taran et al., 1989).
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Donetsk  Region: Svyatohirsk ~ municipality,
Svyatohirsk town, 18.07.2019, N. Mykhailychenko;
Slovyansk District, Svyati Hory National Nature Park
(Red Data..., 2009).

Ivano-Frankivsk Region: Dolyna District, 03.10.2020,
H. Kornylo; Halych District, Halych National Nature
Park, Krylos village, 20.09.2010 (Malanyuk, 2012, 2013,
2019); Pukasivtsi village, 02.11.2019, H. Marunchak;
Kosiv District, Hutsulshchyna National Nature Park
(Malanyuk, 2012); ibid., autumn 2013 (Bisko et al,,
2016); Kosiv town, 15.10.2013, 07.05.2014, 07.10.2014,
Yu. Petrichuk (Petrichuk, Pasaylyuk, 2015); ibid.,
09.06.2019, 17.08.2020, S. Kozlan; Sheshory village,
Hutsulshchyna National Nature Park, autumn 2013
(Bisko et al., 2016); Horod village, 07.10.2014, Yu. Petri-
chuk (Petrichuk, Pasaylyuk, 2015); ibid., 09.06.2019,
S. Kozlan; Kamenystyi ridge, September 2009-2011,
05.09.2012, 11.09.2013, September 2014, 15.07.2015,
01.10.2015, June & September 2016, L. Derzhypilsky,
S. Fokshei (Fokshei, 2019); ibid., 15.10.2013, Yu. Petri-
chuk, M. Pasaylyuk (Fokshei, 2019); Kosmach village,
Kamenysty ridge, Ladeskul mountain, September
2005, L. Derzhypilsky (Fokshei, 2019); Mykhalkova
mountain, 25.10.2010, 13.10.2011, L. Derzhypilsky,
S. Fokshei (2019); Lysyna Kosmatska mountain,
01.09.2013, O. Akulov, L. Derzhypilsky (Fokshei, 2019);
Kernychnyi forst parcel, 15.10.2014, October 2017,
L. Derzhypilsky, S. Fokshei (Fokshei, 2019); Sokilsky
ridge, October 2014, 02.07.2018, S. Fokshei (Fokshei,
2019); Yabluniv settlement, 17.06.2020, O. Soltys;
Nadvirna District, 16.09.2018, T. Hrabovska; Rohatyn
District, 06.11.2020, V. Stasyshyn; Voroniv village,
27.05.2017, L. Babyak; Yaremche municipality, Vorokhta
settlement, 11.08.2019, V. Ilchyshyn; ibid. 27.09.2020,
A. Yemchuk.

Kharkiv Region: Zmiiv District, Homilshanski Lisy
National Nature Park, 02.07.2003, 19.07.2004, O. Aku-
lov (Akulov, Leontyev, 2008; Usichenko, 2011).

Khmelnytskyi Region: Horodok District, Ivankivtsi
village, 28.07.2019, V. Kydanchuk-Dronska.

Kirovohrad Region: Znamyanka District, Vodyane
village, Chornoliskyi Landscape Reserve, 10.09.1977,
V. Heluta, A. Bukhalo (Red Data..., 2009); ibid.,
16.09.2018, Yu. Vovkotrub; ibid., 13.10.2018, O. Kyrpa.

Kyiv city: 30.05.2020, anonymous; Holosiiv District,
Feofania park, 27.10.2019, S. Strybozh; Holosiiv
National Nature Park, 11.11.2017, Ye. Rudenko; Kytaiv,
05.11.2017, 13.10.2018, O. Ivashchenko.

Kyiv Region: Borodyanka District, Koblytsya village,
15.11.2020, Ye. Plakhotnyuk.
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Lviv Region: Lviv city, 29.09.2017, T. Vertepny;
Lviv city, Vynnyky, 25.10.2020, U. Nych; Boryslav
municipality, Skhidnytsya settlement, 02.10.2020,
Yu. Bykova; Brody District, Perelisky village, 2012—
2013, V. Batochenko (Batochenko, 2019); Drohobych
District, Medvezha village, 11.10.2019, 1. Blyznyk;
Peremyshlyany District, Sukhodil village, 23.09.2018,
A. Kozak; Pustomyty District, Lypnyky village,
27.07.2019, H. Pankiv; Sambir District, Sprynya
village, 04.10.2020, O. Kit; Skole District, Skolivski
Beskydy National Nature Park, 07.10.2016, O. Kama-
rynskyi; Hrebeniv village, 09.09.1976, T. Horova (KW-
M2073); ibid., 15.08.1976, T. Horova (KW-M2076);
Smozhe village, 12.09.1975, T. Horova (KW-M2074);
Stryi District, 08.09.2020, Ya. Terletsky; 01.09.2020,
L. Berezovskyi; Turka District, Verkhnye Husyne village,
12.07.2014, O.V. Babiychuk (Babiychuk, 2019); Yavo-
riv District, 22.09.2020, M. Holota; Domazhyr village,
20.10.2019, R. Kalyna; Roztochya Nature Reserve,

14.09.1991,  23.09.1996, 24.09.1997, 29.09.1998
(Baziuk, 2000); Roztochchya Nature Reserve,
Vereshchytsia village, 11.09.2017, O. Stolyarov;

Rokytne village, 12.09.2017, S. Dyomin; Stradch
village, 19.09.1981 (Dudka, 2008); Zhovkva District,
12.09.2020, O. Korostynska; Rokytne village, 19.09.2017,
K. Sokolov; Zarudtsi village, 08.09.2017, K. Sokolov;
Zavadiv village, 27.07.2019, O. Yesipenko; Zhydachiv
District,15.09.2017, 06.11.2017, 26.07.2020, Ya. Ter-
letsky; ibid., 10.10.2020, M. Motychak; Zolochiv
District, Cheremoshnya village, 09.10.2017, R. Yurechko
(Yurechko, 2019); Pidhirne village, 30.09.2018, A. Ser-
vanchuk; Pobich village, 11.10.2018, V. Sapozhnyk,
R. Yurechko (Yurechko, 2019); Trudovach village,
09.10.2017, R. Yurechko (Yurechko, 2019).

Mykolaiv Region: Voznesensk District, Trykraty
village, 26.11.2020, O. Balahura.

Sumy Region: Krolevets District, near Krolevets town
(Borscow, 1869); Trostyanets District, Trostyanets town,
25.10.20006, V. Parkhomenko (Karpenko, 2009).

Ternopil Region: Berezhany District, Berezhany town,
Rai (Namystowski, 1914); Terebovlya District, Strusiv
village, mid-September 2016, O. Stolyarov.

Transcarpathian Region: Irshava District, Bilky
village, 23.10.2020, S. Dudash; Khust District, Drahove
village, 05.10.2019, M. Popadynets; Mizhhirya District,
Synevyrska Polyana village, September 2019, P. Shehda;
Mukachevo District, Kolchyne village, 12.10.2009, R.
Bilanych; Verkhnya Vyznytsia village, 28.10.2020, M.
Chusa; Rakhiv District (Pilat, 1940); Pip Ivan mountain,
Berlebash, August 1937 (Pilat, 1940); near the Bilyi Potik
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River, October 1935 (Pilat, 1940); near the Mokranka
River, August 1932 (Pilat, 1940); Svydovets, Kuziy,
August 1933 (Pilat, 1940); Kvasy village, 14.09.1954,
16.09.1954, M. Smitska; Carpathian Biosphere Reserve
(Marmarosh massif), near Strungi mountain meadow,
August 2016 (Akulov, 2016; Gleb et al., 2016); Petros
mountain, 10.10.2010, Ye. Novosad; Perechyn District,
Lumshory village, 23.07.2019, A. Zubenko; ibid.,
02.08.2020, O. Khaustova; Svalyava District, Svalyava
town, 01.10.2017, 1. Bezvershenko; ibid., 23.10.2020,
V. Rudenko; Polyana village, 17.09.2020, M. Sanytskyi;
Uklyn village, 09.10.2017, V. Rudenko; Tyachiv
District (Rekita, 2014), Carpathian Biosphere Reserve,
Uholsko-Shyrokoluzhanskyi massif (Kiiffer et al., 2004);
ibid., 13.06.2018, A. Kozurak; Mala Uholka village,
14.09.1976, T. Horova (KW-M2075), ibid., 23.10.2015,
25.09,30.09.2017, R. Gleb; Uzhhorod District, Uzhhorod
town, 10.09.2017, H. Ponomarenko; ibid., 15.10.2017,
Y. Dub; between Nevytske and Kamianytsia villages,
26.09.2014, O. Bezsmertna; Orikhovytsya village,
12.10.2020, I. Katrych-Rusyn; Kamianytsya village,
23.09.2020, O. Khartum; Velykyi Bereznyi District,
Kostryna village, Uzhansky National Nature Park,
06.09.1954, M. Smitska.

Vinnytsia Region: Vinnytsia town, Piatnychany forest,
18.11.2020, O. Hershtyn.

Volyn Region: Kovel District, Kovel town, V. Heluta
(Red Data..., 2009).

Picipes rhizophilus (Pat.) J.L. Zhou & B.K. Cui, in
Zhou, Zhu, Chen & Cui, PLoS ONE 11(8): 0159495,
16. 2016

This rare fungus inhabiting rhizomes of steppe
grasses is confined to forb-bunchgrass and bunchgrass
steppe communities in Ukraine. In the Red Data Book
of Ukraine (2009), Picipes rhizophilus is listed under its
synonymic name, Polyporus rhizophilus Pat. The largest
number of occurrences of P. rhizophilus originates from
the 1950s and 1970s, 17 and 8, respectively; most of
these specimens, collected in five sites in the steppe
zone (Donetsk and Luhansk regions), are deposited in
the Fungarium (KW-M) at the National Herbarium of
Ukraine (KW). There are only three additional records
from Crimea and Luhansk Region reported in the early
2000s.

Distribution in Ukraine

Autonomous Republic of Crimea: Kazantyp Nature
Reserve (Sarkina, 2008); Opuk Nature Reserve, July
2002 (Sarkina, 2004); Southern Coast of Crimea
(Sarkina, 2008).
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Donetsk Region: Nikolske District, Ukrainian Steppe
Nature Reserve, Kamyani Mohyly branch, 01.06.1954,
03.09.1954, O. Boychuk (KW-M18449, KW-M18450);
ibid., 09.05.1955, LN. Kolesnyk (KW-M18446);
Novoazovsk District, Ukrainian Steppe Nature Reserve,
Homutovskyi Step branch, 05.06.1970, 1. Soldatova
(KW-M18464, KW-M18465, KW-M18467); ibid.,
06.06.1970 (KW-M18466) (Soldatova, 1972); ibid.,
21.10.1972, 1. Soldatova (KW-M18476).

Kherson Region: Chaplynka District, Askania-
Nova Biosphere Reserve, 16.06.1970 (KW-M18470)
(Soldatova, 1972; Wasser, Soldatova, 1977); Hola
Prystan District, Chornomorskyi Biosphere Reserve,
06.06.1972 (Soldatova, 1972).

Luhansk Region: Dovzhansk District, Luhansk
Nature Reserve, Provalskyi Step branch, Provallya
village, 18.09.2005, M. Prydiuk (Prydiuk, 2005); Milove
District, 1954, 1955, M.. Zerova (Zerova, 1956, 1957,
Soldatova, 1972); Luhansk Nature Reserve, Striltsivskyi
Step branch, 30.05.1955, M. Zerova (KW-M18445);
ibid., 27.05.1956, 29.05.1956, 19.08.1956, 12.05.1957,
14.05.1957, 23.05.1957, 24.05.1957, 25.05.1957,
28.05.1957, Z. Sarycheva (KW-M18443, KW-M18448,
KW-M18451-KW-M18457,  KW-M18459);  ibid.,,
13.05.1958, O.Dubovyk, ibid., 09.06.1956, O. Boychuk
(KW-M18485); ibid., 15.05.1971 (Soldatova, 1972).

Polyporus umbellatus (Pers.) Fr., Syst. Mycol.
(Lundae) 1: 354. 1821 (Fig. 1, D)

This rare species develops its distinctive fruitbodies at
the trunk bases or on large underground roots of Quercus
spp., Fagus spp., and Carpinus spp. In Ukraine it is
known to occur in oak, oak-hornbeam, and beech forests.
In the distribution map presented in the Red Data Book
of Ukraine (2009), 12 sites are indicated. Since then, over
130 occurrences of P. umbellatus have been reported
from new and already known localities. Thus altogether,
a total number of the records has increased more than
tenfold during 2009-2020. Moreover, records of this
fungus at present are known from six more regions of
the country: Chernivtsi, Ivano-Frankivsk, Khmelnytskyi,
Vinnytsia, Volyn, and Zhytomyr regions. Majority of the
reports came from Ivano-Frankivsk Region.

Distribution in Ukraine

Autonomous Republic of Crimea: Alushtamunicipality,
Crimean Nature Reserve, autumn 1936, S. Gutsevich
(Sarkina et al., 2003); Bakhchisarai District, Bilogirsk
District, Simferopol District (Sarkina et al., 2003).

Cherkasy Region: Kaniv District, Kaniv Nature
Reserve, 19.06-24.07.2009, 14.06-27.07.2010,
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16.06.2011, June 2012, M. Prudenko; ibid., 05.06.2014,
12.06-06.08.2015,  10.06-04.07.2016,  10.06.2017,
20.06.2018, Yu. Kulsha (Usichenko etal.,2005; Prudenko,
Dzhagan, 2008; Kulsha et al., 2019); Monastyryshche
District, Satanivka village (Red Data..., 2009).

Chernivtsi Region: Khotyn District, Blyshchad village,
16.08.2018, Zh. & Yu. Storozhenko (Storozhenko, 2019);
Storozhynets District, Storozhynets town, 06.09.2018,
V. Kravchuk; Vyzhnytsya District, Voloka village, July
2019, N. Kostyn; Zastavna District, Rzhavyntsi village,
20.06.2019, 1. Rubtsov.

Ivano-Frankivsk Region: Bohorodchany District,
Hrabovets village, July 2003, V. Malanyuk (Malanyuk,
2019); Rosilna village, 15.06.2016, R. Polivchak;
Halych District, Halych town, 2011-2018, V. Malanyuk
(Malanyuk, 2019); Halych National Nature Park, Krylos
village, June-August2010-2012,14.07.2011,26.08.2012,
V. Malanyuk (Malanyuk, 2012; 2013, 2019); Kurypiv
village, 20.06.2016, R. Polivchak; ibid., 09.07.2020,
V. Khrystyuk; Vysochanka village, 19.08.2010,
26.08.2012, V. Malanyuk (Malanyuk, 2019); Kalush
District, Ripyanka village, 14.07.2017, R. Polivchak;
Pidmykhailya  village, 07.06.2018,  02.09.2018,
21.06.2019, 15.08.2019, V. Petriv; Kolomyia District,
15.06.2019, I. Popovych; Hrushiv village, 18.06.2019, M.
Marunyak; Kosiv District, near Kosiv town, 25.06.2020,
S. Kozlan; Hutsulshchyna National Nature Park
(Malanyuk, 2012); Lucha village, 17.06.2014, S. Fokshei
(Fokshei, 2016, 2019); Verbovets village, 19.06.2014,
24.06.2014, M. Pasaylyuk (Petrichuk, Pasaylyuk, 2015);
ibid., 19.06.2019, V. Tsymbalyuk; ibid., June—August
2009-2018, L. Derzhypilskyi, S. Fokshei (Fokshei,
2019); Khimchyn village, 14.06.2005, L. Derzhypilskyi;
ibid., July 2011, 27.06.2015, S. Fokshei (Fokshei, 2019);
ibid., 19.06.2014, Yu. Petrichuk (Petrichuk, Pasaylyuk,
2015); ibid., 07.06.2018, Z. Hostyuk (Fokshei, 2019);
ibid., 04.07.2019, G. Yuriychuk; Kamenystyi ridge,
September 2014, 18.06.2018, L. Derzhypilskyi (Fokshei,
2019); Luchky village, 17.06.2019, P. Kornas; Rybne
village, 21.06.2019, R. Drohomyretskyi; Pistyn village,
13.07.2019, S. Kozlan; Verbovets village, 19.06.2019,
V. Tsymbaliuk; Tysmenytsia District, Staryi Lysets
village, 23.07.2017, V. Soychuk.

Kharkiv Region: Zmiiv District, Homilshanski Lisy
National Nature Park, Haidary village, 21.06.2002,
30.06.2003, O. Akulov, D. Leontyev (Akulov, Leontyev,
2008; Usichenko, 2011); Homilshanski Lisy National
Nature Park, 11.06.2018, D. Leontyev, Yu. Bengus
(Prylutsky et al, 2019); Krasnokutskyi District,
Slobozhansky National Nature Park, Koziivka village,
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19.06.2013, O. Prylutsky, N. Brusentsova (Brusentsova
et al., 2019; Prylutsky et al., 2019).

Khmelnytskyi Region: Derazhnya District, Zharok
village, 25.06.2020, P. Martyniuk; Horodok District,
Sataniv town, 1936 (Bondartsev, 1953); ibid., 22.06.2019,
24.08.2019, V. Kydanchuk-Dronska; Shepetivka District,
Kamyanka village, 07.07.2010, A. Kondratyuk.

Lviv Region: Lviv city, 12.06.2019, S. Hrytsyk;
ibid., 30.06.2019, A. Mazurok; ibid., 01.09.2019,
Y. Khmura; Mykolaiv District, 23.06.2019, O. Lupynis;
Peremyshlyany District, Bibrka settlement, 01.09.2019,
V. Tsepin; Pustomyty District, Tovshchiv village,
02.09.2018, A. Chukhan; Yavoriv District, Oselya
village, 20.06.2020, O. Cherkes; Roztochya Nature
Reserve, Stavky village, 11.07.1998, 12.09.1999 (Baziuk,
2000); Yavoriv National Nature Park, 16.08.2019,
O. Ruchko; Zhovkva District, Krekhiv village,
07.06.2019, A. Blavatskyi; Zhydachiv District,
Monastyrets village, 10.08.2018, R. Berezovskyi;
Chertizh village, 03.07.2019, 1. Berezovskyi; Zolochiv
District, Verhobuzh village, 09.07.2017, 28.07.2018,
R. Yurechko (Yurechko, 2019).

Sumy Region: near Sumy town, 20.06.1984 (Karpenko,
2004); ibid., 24.07.2003, O. Rodina (KW-M25456);
Sumy municipality, near Bytytsia village, 15.06.1988
(Karpenko, 2004).

Ternopil Region: Berezhany District, Berezhany
town, Rai (Namystowski, 1914); ibid., 05.09.2017,
O.Furdela; BuchachDistrict, Pomirtsivillage,26.06.2018,
S. Andreiv; Trybukhivtsi village, 19.06.2019, S. Andreiv;
Sokoliv village, 23.06.2019, S. Andreiv; Duliby village,
07.07.2019, S. Andreiv; Terebovlya District, Strusiv
village, mid-September 2016, O. Stolyarov; Zalischyky
District, Lytiachi village, 08.07.2018, R. Kutyr.

Transcarpathian Region: Mukachevo District, near
Berezynka village, 16.08.2020, S. Miles; Perechyn
District, Tur't Remety village, 17.06.2007, O. Lozovyi;
Turichky village, 13.07.2009, O. Senchylo (Dzhagan
etal., 2010); Rakhiv District, Velykyi Bychkiv settlement,
24.06.2017, R. Gleb; Rosishka village, 26.06.2017,
R. Gleb; Svalyava District, 17.06.2017, A. Voronyuk;
Tyachiv District, Carpathian Biosphere Reserve,
Uholsko-Shyrokoluzhanskyi massif, Mala Uholka forest
parcel, 01.08.2014 (Gleb, 2016; Antosyak et al., 2019);
ibid., 05.07.2016, R. Gleb; Vynogradiv District, Cherna
village, 18.06.2016, V. Gleba.

Vinnytsia Region: Bar District, Mankivtsi village,
12.07.2017, O. Stakhmych; Kalynivka District,
Kalynivka town, 09.06.2019, Ya. Antonova; Vinnytsia
District, Vinnytsia city, 30.05.2018, D. Zhyltsov;
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Zhmerynka District, Novoselytsia village, 08.06.2019,
I. Semeniuk.

Volyn Region: Kivertsi District, Tsumanska Pushcha
National Nature Park, Berestyane village, June 2016,
M. Zykova; Lutsk District, Garazdzha village,
14.07.2017, V. Revniuk.

Zhytomyr  Region:
O. Leontiuk.

Sparassis crispa (Wulfen) Fr., Syst. Mycol. (Lundae)
1: 465. 1821 (Fig. 1, E)

This is a wood decay fungus growing from trunk bases
or roots of old coniferous trees, most frequently pines,
but occasionally of spruce and fir trees as well. Sparassis
crispa is listed as Endangered in the Red Data Book of
Ukraine (2009), where its distribution map shows 12
sites for the species in the country. By 2020, the total
number of finds has increased almost tenfold, up to
about 120. However, these include some observations
in reconfirmed sites, or within the same localities. Most
frequently fruitbodies of S. crispa were observed in Kyiv
Region, including Kyiv city surroundings, in 2017-2020.
Recent reports also represent first records in the territory
of six more regions in the country: Chernivtsi, Chernihiv,
Donetsk, Ivano-Frankivsk, Khmelnytskyi, and Zhytomyr
regions.

Zhytomyr town, 08.08.2017,

Distribution in Ukraine

Autonomous  Republic  of Crimea:  Alushta
municipality, Crimean Nature Reserve, bank of the
river Kacha, autumn 1936, S. Gutsevich (Sarkina et al.,
2003); Yalta municipality, Yalta Mountain Forest Nature
Reserve, Simeiz; 21.10.1987, V. Isikov; ibid., to south-
west of Karagol lake, 07.10.1999, 1. Sarkina (Sarkina
etal., 2003).

Chernihiv  Region: Chernihiv city, 12.09.2020,
H. Sydorko; Bobrovytsia District, 06.10.2020,
O. Skorokhod; Chernihiv District, Andriivka village,
12.09.2020, L. Radkovska; Kozelets District, Desna
settlement, 18.08.2019, A. Skrypka; Mensk District,
Makoshyne settlement, 19.10.2018, V. Bay.

Chernivtsi Region: Vyzhnytsia District, Myhove
village, 01.09.2020, O. Kruhliy.

Donetsk Region: Donetsk city (Sukhomlyn, 2010).

Ivano-Frankivsk Region: Kosiv District,
Hutsulshchyna National Nature Park (Bazyuk-Dubey,
2010).

Khmelnytskyi  Region: Male Polissya National
Nature Park, 09.10.2017, N. Kratasyuk; Shepetivka
District, 28.10.2020, M. Bartoshchuk; Shepetivka town,
25.08.2020, R. Makarov.
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Kyiv city: 18.10.2020, P. Karakay; 18.09.2020,
L. Zinevych; 28.09.2020, O. Zykov; Desniansky
District, Bykivnia Forest, 12.10.2017, Yu. Bykova;
ibid., 13.06.2019, O. Opanasyuk; power plant Ne6,
01.10.2018, 1. Nechyporenko; Holosiiv District,
Koncha-Zaspa, 21.09.2017, Z. Berest; ibid., 12.10.2017,
L. Kapshuchenko-Pylypchuk; Obolon District, Pushcha-
Vodytsia, 30.09.1970, L. Horovyi (KW-M2150); ibid.,
01.10.2009, G. Dryhus (KW-M36427) (Dzhagan et al.,
2010);1ibid., 11.09.2017, O. Dytynenko; ibid., 10.10.2017,
N. Kosynska-Honcharuk; ibid., 22.10.2017, Ye. Rudenko;
ibid., 16.11.2017, V. Bogdanov; Mezhyhirya forestry,
08.10.2017, Ye. Rudenko; Dnipro water supply station
(Vodohin), 21.10.2017, M. Bakumenko; ibid., October
2018, O. Frusevych; near Redkine lake (Ministerske
lake), 30.07.2019, T. Vashkulat; Podilskyi District,
Vynohradar, 30.09.2018, O. Stadnyuk; Svyatoshyn
District, Novobilychi, V. Heluta; ibid., 24.08.2018,
I. Yarchuk; ibid., near Romanivka village, 30.09.2018,
0. Kalaydzhi.

Kyiv  Region: Borodyanka District, Klavdievo-
Tarasove settlement, 04.10.2019, S. Belyavsky; Piskivka
village (Red Data..., 2009); ibid., 06.10.2018,31.10.2020,
A. Akulenko; Nemishaeve settlement, 02.09.2018,
G. Molnar; Potashnya village, 13.11.2010, V. Heluta ;
ibid., 22.10.2011, V. Heluta; Boryspil District, Hnidyn
village, 24.09.2017, N. Serha; Voronkiv village,
21.09.2020, N. Dan; Brovary District, 22.10.2020,
T. Ulanova; Brovary town, 13.09.2011, O. Zykov; ibid.,
16.10.2017, E. Anatskyi; ibid., 01.11.2018, O. Zynych;
ibid., 29.09.2018, N. Zledenna; Zazymia village,
23.09.2017, A. Hladka; ibid., 29.09.2018, N. Zledenna;
Fastiv District, Motovylivka railway station, 2018,
V. Karnakova; Irpin municipality, Vorzel settlement,
07.10.2020, N. Safina; Ivankiv District, Rozvazhiv
village, 13.10.2019, O. Fostenko; Stanishivka village,
13.10.2019, O. Khlobystov; Kyiv-Svyatoshynski
District, Boyarka, 12.09.2020, S. Trofimenko; Khotiv
village, 02.10.2018, O. Pashchenko; Moshchun village,
30.09.2017, V. Moiseyenko; Gorbovychi village,
16.10.2017, O. Aleksikova; between Khodosivka and
Lisnyky villages, 04.11.2017, M. Rusin; Maliutyanka
village, 13.11.2017, Y. Sichkarenko; Makariv District,
Komarivka village, 16.09.2017, A. Mazur; ibid.,
19.10.2017,V.Hnatenko;ibid.,05.10.2018,1.Kravchenko;
Polissya District, Romanivka village, 30.09.2018,
0. Kalaydzhi; Vasylkiv District, Vasylkiv town,
16.10.2008; Danylivkavillage,05.11.2019,K. Yurchenko;
Dzvinkove village, 14.10.2020, O. Romanenko; Zdorivka
village, 29.08.2020, M. Shevchenko; Vyshhorod
District, 29.10.2020, O. Stepanov; ibid., 11.09.2020,

Yipaincoruii 6omaniunuii scypnan, 2021, 78(1)

R. Kochuba; ibid., 08.11.2020, O. Komarovskyi; Dymer
settlement, 03.11.2018, K. Klyueva; Kruhy village,
07.10.2017, 1. Ivanova; Lyutizh village, 10.09.2017,
O. Hanych; ibid., 11.11.2017, 30.09.2018, O. Kubat-
chenko; ibid., 30.09.2018, Ye. Rudenko; Katyuzhanka
village, 03.11.2018, K. Klyueva.

Lviv Region: Lviv city, 22.09.2018, 1. Bulyak; ibid.,
10.08.2019, A. Makaryk; Pustomyty District, Derevach
village, 05.10.1969 (Dudka, 2008); Skole District,
near Trukhaniv village, 29.08.2020, anonymous (on
spruce tree); Sokal District, Borove village, 27.10.2017,
V. Bilas; ibid., 09.09.2018, V. Bortnyk; Horbkiv village,
04.11.2019, V. Rudenko; Staryi Sambir District, Katyna
village, 27.08.2020, O. Derkach; Stryi District,
Semyhyniv village, 29.09.2018, V. Fal; Yavoriv District,
Ivano-Frankove settlement, 16.09.1998 (Baziuk, 2000);
Seredkevychi village, 06.10.2019, V. Basaraba; Verbliany
village, 15.10.2016, N. Deshchytsia; Vereshchytsya
village, 14.10.2019, B. Horin; Zhovkva District,
Dobrosyn village, 03.09.2017, H. Markelov.

Rivne Region: Dubrovytsia District, Dubrovytsia
forestry, 11.09.1953, V. Solomakhina (Solomakhina,
1956, 1957); Ostroh District, Viliya village, 17.09.2017,
A. Hulko; Mezhyrich village, September 2018,
O. Holovko; Radyvyliv District, Soloniv village,
06.10.2019, V. Tkachuk; Sarny District, Chabel village,
30.09.2018, M. Melnyk; Volodymyrets District,
Rafalivka settlement, 30.09.2018, O. Shatkovska.

Transcarpathian Region: Rakhiv District, Carpathian
Biosphere Reserve, Marmarosh massif (Gleb et al.,
2016); Kostylivka village, Pip Ivan mountain, August
1936 (Pilat, 1940); Berlebash station, August 1937
(Pilat, 1940).

Volyn Region: Kamin-Kashyrskyi District, Klitytsk
village, 20.10.2018, A. Parkhomchuk; Yalovatsk
village, 24.10.2019, V. Ilchenko; Kivertsi District,
Muravyshche  village, ecarly September 2004,
O.P. Kurinchuk (Kurinchuk, 2005); Vesnyanka village,
17.09.2017, 29.09.2018, Yu. Prokopyuk; Lutsk District,
Harasdzha village, 08.09.2016, V. Revnyuk; Manevychi
District, Kolodii village, 06.09.2020, R. Hordiyevych;
Pidhattya village, 13.09.2017, A. Voronyuk; Shatsk
District, Shatsky National Nature Park, Svityaz village,
17.10.2018, K. Prasyuk; Vilshanka village, 24.10.2020,
A. Klymyuk.

Zhytomyr Region: Malyn District, Zabrane village,
16.09.2017, S. Stepanyuk; Radomyshl District,
11.10.2020, A. Plyha; Zhytomyr District, Tryhirya
village, 19.11.2017, 08.09.2018, V. Yakymchuk; ibid.,
13.09.2018, T. Volodina.
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Discussion

Since recently, a great opportunity to improve the
information on fungal occurrence has been provided via
mushroom citizen science, i.e. involvement of volunteers
in collecting distribution data for macrofungi, particularly
those having large, easily observed fruitbodies. Recent
advances in digital technologies, viz. high-resolution
photography, and in social networking services
have facilitated public participation in mycological
observations through social media, such as Facebook
specialized groups and other platforms.

The past decade has seen a rapid increase in citizen
science initiatives for collecting large-scale data on
fungal diversity, including occurrence data for wood-
inhabiting fungi (Heilmann-Clausen et al., 2016, 2019,
and references therein). Various informal interest groups
and citizen science projects guided by professional
mycologists have appeared on the Internet in many
countries in Europe and beyond, e.g. Danish Fungal Atlas
(http://www.svampeatlas.dk, https://svampe.databasen.
org), Finnish Fungal Atlas (http:/sieniatlas.fi), The Lost
and Found Fungi Project in the UK (https://www.kew.
org/science/engage/get-involved/citizen-science/lost-
and-found-fungi), Mushroom Finder in Austria (https:/
www.univie.ac.at/oemykges/pilzfinder-at/), Fungal
Diversity Survey in North America (https:/fundis.
org/), Fungimap Australia (https://www.inaturalist.org/
projects/fungimap-australia), etc. Field documentation
contributed by amateurs during these projects has notably
increased scientific knowledge on fungal diversity,
habitat and substrate data as well as public awareness of
fungal conservation.

The reported species of aphyllophoroid fungi are
confined either to old-growth forests (C. pistillaris,
G. clavatus, H. coralloides, P. umbellatus, and S. crispa),
or to steppe communities (P. rhizophilus). Due to
continuous degradation of such habitats, these rare fungi
are threatened from habitat loss and are legally protected
in Ukraine. Until recently, there was still a significant
lack of knowledge on their occurrence across the
country. However, in recent years, as it is shown in this
study, compiled lists of their records have considerably
extended, in particular for P. umbellatus, S. crispa, and
H. coralloides.

A huge increase in observation data for fungi in
Ukraine has also happened as a result of recent flow of
the information publically available online. The studied
six species of aphyllophoroid fungi produce large and
distinctive polyporoid, or clavarioid, or gomphoid
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fruitbodies that usually cannot be overlooked. Overall
views and close-up photographs of the observed fungi
were taken by amateurs and uploaded to the Internet.
These images have enabled professional mycologists,
including the authors of this article, to verify reliable
records and to compile datasets of the species distribution
all over the country.

A great advantage of mushroom citizen science is
collection of large amounts of data across large areas
during a short optimal period for fungal fruiting that would
be impossible otherwise. As a result, for some species a
total number of records has increased exponentially. At
the same time, almost all observations are located within
the expected habitat ranges and thus fit into distribution
patterns of the species. Likewise, a seemingly positive
population trend does not reflect population growth, but
rather fills the gaps in our knowledge on distribution of
these fungi in the country.

Importantly, the compiled data serves as a considerably
improved basis for future re-assessments of the Red List
status of these fungi in Ukraine. On that basis, distribution
maps will be produced and the species will be evaluated
against the IUCN criteria for the next edition of the Red
Data Book of Ukraine. Beyond that, information posted
on social media is important for sharing and learning, and
thus for enhancing public awareness of the protection of
these threatened species of fungi. This is particularly
true for P. umbellatus, S. crispa, and H. coralloides that
otherwise would be likely picked up as edible fungi.
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[HeBuenko M.B., I'entora B.I1., 3ukoBa M.O., I'aliosa B.I1. 2021. Cy4acni nani npo nomupennst BuiB aginodopoinnux
rpudiB, BKiII04eHux 10 UepBoHOI KHUITH YKpaiHu. Yrpaincokuii 6omaniunuii scypran, 78(1): 47-61 [In English].

IactutyT 60Tanikn iMm. M.I. Xonomunoro HAH VYkpainwu, Byn. Tepemenkiscoka 2, Kuis 01601, Ykpaina

Pedepar. Y crarrti nonano yzarajipHeHy iHpOpMAIIio PO HOMUPEHHs B YKpaiHi ecTH BUAIB piiKicHNX aditodopoinHux
rpudiB (Agaricomycetes, Basidiomycota), BkiarodeHux no YepBoHoi kuuru Ykpaiam — Clavariadelphus pistillaris,
Gomphus clavatus, Hericium coralloides, Picipes rhizophilus, Polyporus umbellatus i Sparassis crispa. JIyist uux BUIIB
HaBOJIMTHCS 3araJloM Ha TepuTopil kpainn 6im3pko 500 micue3pocrans; i3 HUX moHaj 410 BUSIBICHO MICIsI BUXOAY Y CBIT
Tperboro BumanHs "UepBoHoi kHuru Ykpainu" y 2009 p. 3HauHa yacTrHa Li€l iHpopMarlii Oyina HagaHa MiKOJIOTaMHU-
amaTopaMy, 3aJy4eHUMH YIPOIOBK KiJIbKOX OCTaHHIX POKIB 10 300py IaHUX IPO TOLIMPEHHS Ha TEPUTOPIi KpaiHu
rpubiB i3 100pe MOMITHUMH IUIOJOBUMH TilaMH. Y CTaTTi MMOJAHO BUKJIFOYHO MepeBipeHy (axiBIsMHU iH(pOpMAIIito
PO TPAIUISHHS IECTH 3a3HAYCHUX BUIB IpUOIB. Y3arajabHEHI JaHi PO MOMIMPEHHS MUX BUAIB, II0 epeOyBaroTh i
3arpo3010 3HUKHEHHS, Oy/IlyTh BUKOPUCTaHI I OLIHKH IXHBOTO HPHPOJOOXOPOHHOTO CTAaTyCy y HACTYIHOMY BHJaHHI
"UepBoHOT KHUTH YKpaiHu".

KuirouoBi cinoBa: Gomphales, Polyporales, Buan mija 3arpo3010 3HUKHEHHs, MIKOJIOTH-aMaTOpH, OXOpOHa TpubiB,
nomupeHHs, YepBoHa KHUra YKpaiHu

Yipaincoruii 6omaniunuii scypnan, 2021, 78(1) 61



DnopuCTUYHI 3HaxXigKkn

Floristic Records

https://doi.org/10.15407/ukrbotj78.01.062
RESEARCH ARTICLE

Homupennust Opuntia humifusa (Cactaceae) Ha Tepuropii
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Abstract. The localities of Opuntia humifusa (Cactaceae) in the continental part of Ukraine are described. All previous
findings reported in Ukraine were made in the territory of the Autonomous Republic of Crimea, where the species
sometimes behaves as a transformer and is threatening Crimea's natural phytodiversity. The first locality in continental
Ukraine was discovered near Smila (Cherkasy Region) in a ruderal habitat; observations were conducted since 2015,
the species increased the size of its population due to vegetative reproduction. The second locality was discovered in
2020 in Holosiivskyi National Nature Park (Kyiv), in a pine forest on a hill. There are also several localities, information
about which is published in social networks and databases. Information of the range of the species is analyzed. Given the
current understanding of taxonomy of the species, some records of its finds in Ukraine and in the world may belong to O.
humifusa s. str. and, in some cases, to other species of the O. humifusa group. It is emphasized that O. humifusa can be
expected in new localities. The species needs further monitoring of its distribution, especially in view of current climate
changes that may promote its further spread.
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VY poxni Opuntia Miller (Cactaceae) naniayrots Big 90
110 200 BUAIB (3aJI€)KHO Bl MPUHHATUX TUM 200 IHIIUM
aBTOPOM KOHIIEMIIi{ BUIY Ta 00CATY pOIY), AKi IIFMPOKO
npesicTaBieHi y ¢ropax 06ox AMepuk — Big Kanamu 1o
ApreHTHHH, Ta 3pOCTAIOTh Y TPOIIYHIX Ta CyOTPOITITHIX
CYXHX Jicax, HOMIPHHX MyCTeIsIX Ta Jlicax, Ha MOPChKHX
y30eperoksaX, y Topax Ta IHIIMX MiCIe3pOCTaHHSIX.
Unmaio 3 BUAiB POy KyJIBTHBYIOThCS SIK JAEKOPAaTHBHI,
MeNOpaTHBHI, XapyoBi Ta KOPMOBI pOCIHMHH 3a
MEXaMH TIEPBUHHOTO apeaiy, MOYNHAIOYH PHHAWMHI 3

XVI cropivus. 3a neit 9ac BUIU HEOTHOPA30BO "BTiKaH"
3 KyJBTYpU Ha BCIX KOHTHHEHTaX, JIe iX KyJIBTHBYBAJH.
Jleski 3 HUX HaTypai3yBaJInCs, a IMOoHaMeHIIe 27 BUIIB
pPO3IVISIIAIOTE SIK 1HBa3iifHI POCIMHM, IO CTAHOBIATH
3arpo3y Uil JOBKULIA Ta CHPHYMHSIIOTH E€KOHOMIidHI
30utku (Candelario, Salvador, 2001; Pinkava, 2003;
Majure, 2012; Bagrikova, Ryff, 2014a, b; Novoa et al.,
2015). IlpobnemMm po3yMiHHS cCTpareriii i1HBa3IHHHUX
BUJIIB Ta 0OPOTHOM 3 HUMH 3aJIMIIAIOTHCS AKTYaIbHUMH
it Ha HalOmkai gecstupivusa (Communication..., 2020),

© 2021 V.V. Rasevich, Ya.P. Didukh, V.V. Datsiyk, G.V. Boiko. Published by the M.G. Kholodny Institute of Botany, NAS of Ukraine. This is an
open access article under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits use,
distribution, and reproduction in any medium, provided the original work is properly cited
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TOMY HE BTPayaroTh aKTyalbHOCTI POOOTH 3 MOHITOPUHTY
TXHBOTO TOIIUPEHHSI Ta PO3CEJCHHs, 0COOIMBO HA T
HUHIIITHIX Ta OYiKyBaHUX 3MiH KTiMaTy.

VY 3arajgpbHOMY OIS/l 3aHECCHUX Ta 1HBAa31MHUX BUJIIB
kaktyciB Opuntia humifusa (Raf.) Raf. BimHeceno mno
HaMOUIBII TMOMMPEHUX 1HBA3iMHUX POCIMH POAWHH
(Novoa et al., 2015). IIpore, cy4acHi ¢imoreHeTH9Hi
JIOCIIJDKEHHST BKa3yloTh Ha Te, mo O. humifusa s. 1. €
JIOCUTH (DITOTEHETHYHO 1 TaKCOHOMIYHO Pi3HOPIAHOIO
TPYIIOH0, sIKa MICTUTH OLIBIN Hixk oxuH Bu. el BugoBuit
KOMIIJIEKC Ma€ JIOBTY 1 CKJIaTHy HOMEHKIIATyPHY iCTOpItO,
€ JOCHTh TaKCOHOMIYHO 3alUTyTaHHUM Yepe3 BHCOKY
MOP(OJIOTiUHY MIHJIMBICT POCIHH, YacTi BHIAIKH
rpynu jaoci He Bu3HaueHi. OKpemMor mpoOieMOr0 Yy
BCTAQHOBJIICHHI NPHHAJIEKHOCTI MNEBHUX POCIMH 10
BU3HAHUX BHUJIB KOMIUICKCY € CKJIagHICTh 300py Ta
30epiranHs repbapHoro Marepiany (Majure, 2010, 2012;
Majure et al., 2012, 2017). BiamnoigHo, JOCHTH 4acTo
HEMOXKJIMBO BCTAHOBHUTH, 3 YAM MaJli CIPaBy IOIEPeIHi
JIOCHTITHUKHY, siKi HaBomwuu O. humifusa 1is pi3HHX
perioniB. Ckopinr 3a Bce, OBIIOMIIEHHS MO0 3HAX1J0K
BULY SIK B YKpaiHi, TaK i B IHIINX KpaiHaX CBITy HaJIeXaTb
sk 10 O. humifusa s. str. Tak 1 10 TPYIH OJIN3bKKUX BHIIB.

Y Mexax IEepBHHHOTO apealy BUIU KOMILICKCY
O. humifusa TparuIIOTbCS HAa CYXUX BIIKPUTHX, 1HOJI
JICUCTHUX CXUIIAX, TI0 YarapHHUKax, I10 TOJIWHAX Ta Oeperax
PIUOK, HA MOPCBKUX Y30€pENIKsX, M0 CYNpaTiTOPaJIsIX;
Ha IMIAHHX IPYHTax Ta KaM'SHUCTHX BiJICIOHEHHSX
TipChKUX TOpij (TpaHiTH, MICKOBUKH, JTYyMaKH, BAaITHIKH
Tomro); Ha Bucoti g0 1000 M H. p. M. (Pinkava, 2003;
Majure, 2012; Majure etal., 2017). dnst O. humifusa s. str.
Hapasi BKa3ylOTbh, L0 POCIMHH 3POCTAIOTh MEPEBaYKHO
(aye He BMKIIOYHO) Ha B@KKUX IPyHTaX (HaIllpUKIam,
JIMHAX), JTynaky abo Bamusaky (Majure et al., 2017).

Ha cporomui Takok HeMae YiTKOTO YSIBICHHS IIO/I0
nepBunHOrO apeany O. humifusa s. str. Tak, 3a Flora
of North America... (Pinkava, 2003) mHa Ttepuropii
Cronyuenux IlITaTiB miBHIYHA MEXa PO3TMOBCIOHKCHHS
BHAY pI3HOIO MIpOI0 TPOCTATAEThCA BiA  INTATy
Maccauycerc o IliBaennoi [lakoru, 3aximgHa — Bif
Hebpackn no cxomy Texacy, Ha miBOHI MeXa apeary
npoxoauts uepe3 JlyisiaHy W pani NMOBHICTIO OTOYYE
[MiBnenno-Cxinnuit Lentp Ta IliBneHHO-ATIaHTHYHI
mrard. A pocinigHuk kxommiekcy L.C. Majure (2012)
BBaxae, mo O. humifusa s. str. IOMMPEHUNA HA CXiT Bif
Anmanayis 10 y30epexoKst ATIIaHTUYHOTO OKeaHy, Ha CXiJ
o @opunu Ta Ha niBaeHs g0 Jlyizianu. 3a Checklist of
the native vascular plants of Mexico (Villaseior, 2016),
JIpyra 4acTHHA IEPBUHHOTO apeajy OXOIUIIOE JiBa IITaTH
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[MiBriurO-CxigHOi Mekcukn — Can-Jlyic-Ilotoci Ta
Tamaymninac.
Sx Takmii, mo HarypamizyBaBcs, O. humifusa

HaBomuThest it €Bporm (bonrapis, I'pewis, I'pysis,
Icmanis, Itanis, Himewunna, [Toptyranis, Pocis, Cep0is,
Vkpaina, ®panuis, Xopsaris, LlIBeinapis), Adpuxu
(ITAP, borcBana, Mamasi, Pecmybmika MaBpuxkiii
tomo), IliBnennoi Amepuku (AprentuHa, bpasuis,
ExBagop, Ilaparmaif, Ypyrsaii), Okeanii (ABcrparis,
Hosga 3enannis, psa nepxaB Mikponesii ta [Tominesii).
VY Mexax BTOPUHHOTO apeaiy BHUJ 3aliMae OCEeJIHIla,
noztiOHi 10 Takux y nepsuHHOMY apeaii (Kikodze, 2010;
Tashev, 2012; Khmaladze et al., 2014; Novoa et al.,
2015; Bogosavljevi¢, Zlatkovi¢, 2018; Simoglou et al.,
2019; Glogov et al., 2020; CABI, 2021; https://www.
inaturalist.org/taxa/47894-Opuntia-humifusa). Taxke
HIMPOKE PO3IOBCIOKEHHSI 3yMOBJIEHO [IEBHIUMH €KOJIOTO-
OloNOTiYHMMH  OCOONIMBOCTSAMH BHAY — BHCOKHUMH
MOCYXO- Ta 3MMOCTIMKICTIO, 3HAYHOIO PE3UCTEHTHICTIO
JI0 3MiH TIPUPOAHUX 1 KITIMAaTHYHUX YMOB, 3IaTHICTIO
BErCTATUBHUX Jiacrop 30epiraTé MOXJIHMBICTh  JUIS
BKOPIHEHHS MPOTATOM TPUBAJIOTO Yacy TOIIO.

Opuntia humifusa yCHilIHO KyJbTHBY€ETbCS B PI3HUX
perioHax YkpaiHu. Y BIIKpHTOMY IPYHTI Ha ChOTOJHI
BUJI TIPEJICTABIICHUHN SIK Y KOJICKIISX HAyKOBUX YCTaHOB
(nanpuxian, HamionaneHoro OorTaHiuHOrO caay im.
M.M. I'pumika HAH Vxpainu, [loHenpKoro 60TaHigHOTO
cany HAH VYxpainu, Hikitchkoro 6oTaHiqHOTO caay —
HarmionaneHOoro HaykoBoro neHtpy HAAH Vkpaixwm,
boraniuHoro cany  XapKiBChKOro  HalliOHAJIBLHOTO
yHiBepcurety imeni B.H. Kapasina), Tax i B eKCITO3HIISIX
IrpOMaJICbKMX YCTaHOB Ta y IPHUBAaTHOMY O3€JICHEHHI
(Didukh, 2002; Vasilieva, Serov, 2009; Avekin, 2011;
Bagrikova et al., 2014; Katalog..., 2015; Pirko, 2017,
https://www.facebook.com/groups/flora.ukraine/
permalink/2913400885434270; https://www.plantarium.
ru/page/image/id/190280.html;  etc).  bararopiunuii
IHTPOAYKIIHHUI €KCIEPUMEHT JI03BOJISIE CIIPOTHO3YBATH
TEHJICHIIT TOMIMPEHHs BUAY B DPI3HUX pErioHax INpH
fioro 3amyaBiHHI. Tak, BiIOMO, IO B YMOBaX KyJIBTYPH
y CrenoBiii 30Hi YKpaiHH, POCIMHU IOPOKY KBITYIOTb,
TUTOIOHOCATH Ta (POPMYIOTH TTOBHOIIIHHE HACIHHSA, MPH
[OMY TIPEreHEPATHBHUI Tepion Moxe TpuBatu 11-14
POKIB; CaMOCIB CHOCTEpIraeThCs MyXKe PIIKO i THHE Y
3UMOBHII 1epioz. J{Js FOBCHUTBHIX 0COOWH JIIMITYHOUUMHU

(akropamu € 3UMOBI BimmUTH (Pi3Ki  KOJMBaHHS
TEeMIIEpaTypy, M0 CYIPOBO/DKYIOTBCS — HaIMIiPHOIO
KijbkicTio Bojiorn y r1pynri) (Pirko, 2017). Tlpwu

JIOCITIDKCHHI POCIIMH B YMOBAX ITiBHIYHOTO 3axoay Pocii
0yJ10 BCTAHOBJICHO, 1110 HAHOUIBIII HETaTUBHUMN BILUIUB Ha
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PICT 1 PO3BUTOK BUIY MArOTh 3aCTiliHI SBHIIA Y TPYHTaX
y 3umoBHi mepion. JKutrreBa ¢dopma 3 BHCXiITHUMH
MaroHaMu POOUTH POCIUHY CTIHKUMH JI0 il BiTPY, IO, Y
CBOIO Uepry, MiIBUIIY€E IXHIO 3MMOCTIiHKicTh. KpiM ToTO,
HAsIBHICTB O1J1s1 POCJIMH BEJIMKHUX KAMCHIB, CTiH TOIIIO, SIKi
aKyMYJIIOIOTh TCILUIO, CIIPHSE BIDKUBAHHIO Ta PO3BHTKY
pocmuH (Serov, 2009; Vasilieva, Serov, 2009;).

Y ¢nopi Ykpainu O. humifusa € keHOpiTOM Ta
epraziodirom. [lepmnii Bunanok 3nuyasinss O. humifusa
3adikcoBannit 'y Kpumy, monaimizaime B 1954 p.
(Yena, 2012), xoua, 3Ba)kat0uu Ha JOCTOBIPHI BiJIOMOCTI
mpo Te, mo me y XIX cropiudui BUA KyJIbTUBYBAIH y
HikircbkoMy OOTaHIYHOMY caay Ta BHCADKyBad Yy
CeBactononi  (Anisimova, 1939; Belousova, 1998;
Belousova, Bagrikova, 1999; Bagrikova, Ryft, 2014b;
Bagrikova, et al., 2014), ckopirr 3a Bce, ¢ TPAMUIOCh
3HayHO panime. Hareniep O. humifusa HatypaiizyBaBcs
y Kpumy mna IliBnemnomy Oepe3i Ta 3axigHOMY
y30epekoKki, mofeKkyau HadyBae craTycy TpaHcdopmepa,
€ HeOe3NMeYHUM Ui TIPUPOIJHOTO (HiTOPI3SHOMAHITTS
Kapamasskoro npupoaHoro 3amnosigauka (Didukh, 1992;
Shynder, 2010; Bondareva, 2013; Bagrikova, Ryff et al.,
2014a, b; Fateryga, Bagrikova, 2017; Zavialova, 2017).

OcTaHHIM YacoM 3'SBIIIOTBCS  BIJOMOCTI  IIPO
sHaxinku O. humifusa B MeXaX KOHTHHCHTAIBHOT
Vkpaian. Llg iHpopmaris moku mo Oyna OnpuUIIOJHEHA
muime  y 0a3ax JaHUX 1 COIAJIbHUX MeEpeXax,
moOyIOBaHNX Ha KOHIEMII] HAKOIMYCHHA Ta OOMiHYy
CHOCTEpPEeKEHHSIMU 32  Oiopi3HOMaHITTIM. OCKIUIbKH
POCIIMHY Ha BCiX JOCTYNHUX (hoTorpadisx BiANOBIAAIOTH
Mopdonorigaomy orucy O. humifusa s. str. y cydacHOMY
tpaktyBanHi (Majure et al., 2017): pociuna — po3yorui
a0o0 3jerKa BUCXINHUIM YarapHUK, CTEOIOBI CErMEHTH
eminTu4Hi a00 OKPYIIIi, TeMHO-3¢eJeHi, cepenHi 3 (3) 4-5
(mepeBakHO 4) apeosIaMu Ha IIarOHATBHUH PsiT, KOJTFOYKH
BIJICYTHi, IJIOXifii 3a3BWYail MaJOMOMITHI, BHYTpPilIHI
JIUCTOYKH OLBITHHH IOBHICTIO JKOBTI — IONEPEIHBO
BiIHOCHMMO iX came a0 nporo Bumy. Ilepmn nBa
JIOKAJITETH BiAMIYeHI Ha TepUTOpii MHUKOIAIBCHKOT OO
MuKONaiBChbKUI  p-H, MDK HAaceJCHHMMH ITyHKTaMH
lanmmmaoBe Ta Jlmmanmm, 08.06.2020, (https:/www.
inaturalist.org/observations/48922829); wa Tepuropii
M. Muxomais, 29.04.2019, 18.06.2019 (https:/www.
inaturalist.org/observations/27226064; Stepoviy,
2019). Tperiii sokaniteT 3aikcOBaHMH Ha TEPUTOPIl
Jonenpkoi  00m.:  JloHEUBbKWI p-H, HAWOMMKYUAN
HaceJleHHH IyHKT — ¢. HoBOKaTepuHiBKa, CTENOBHN CXHIT
1o p. Kanbmiyc 3 BifcinoHeHHs M BanHsky, 2019 p., 316p.
B.M. Ocranko, B.B. Maptunos (https://www.facebook.
com/permalink.php?story fbid=2350750748529518&
1d=100007838478009).
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Hamu (B.B. PaceBuu) O. humifiisa OyB 3HalineHuit
y 2015 p. Ha okomuisx M. Cwmina, Yepkacekuii p-H.,
Uepkacokoi 001. (N49.197364°, E31.862875°), Bucora
127 M H. p. M. Bix uporo 4yacy BeJuCs CIOCTEPEKEHHS
3a MMPOLIECOM POCTY Ta PO3BHUTKY pociuH. Ha MOMEHT
3HAXO/DKEHHS JIOKATITETY MOIMYJIALis OyJia mpeicTaBiIeHa
JIBOMA F€HEPaTHBHUMH 0COOMHAMH, HUHI 301TbIITHIIACS 10
17 ocobuH. Po3MHOKEHHS BiIOyBa€ThCSI BEreTaTHBHUM
LITSIXOM.

Ocenuine BUJy YMOBHO MOXHA BIJIHECTH JIO KJacy
Sedo-Scleranthetea, ane BOHO myXe aHTpPOI30BaHE
i sBisge coboro 3pyiliHOBaHe acgalbTHE ITOKPUTTS,
3acUIlaHe TIIMHO3eMOM y Mexax cMmiTHuka (puc. 1, A).
e pynepanbHe yrpymnoBaHHA € (OIOPUCTHYHO OiTHUM
1 PEACTaBICHE TAKUMH BHIAMHE: MiIPICT PO3PIIKESHUX
nepeB Populus pyramidalis Rozier (= P. nigra L. var.
pyramidalis (Rozier) Spach) — (1), Armeniaca vulgaris
Lam. (= Prunus armeniaca L.) — (1), Juglans regia L. —
(+), TpaBu — Artemisia absinthium L. — (+), Opuntia
humifusa —(2), Cirsium arvense (L.) Scop.—(2), Erigeron
canadensis L. (= Conyza canadensis (L.) Cronquist) —
(2), Convolvulus arvensis L. —(2), Agropyron pectinatum
(M.Bieb.) P.Beauv. — (4), Portulaca oleracea L. — (2),
Crepis rhoeadifolia M.Bieb. (= Barkhausia rhoeadifolia
(M.Bieb.) Rchb.) — (+), Carex sp. — (+). ITokputTtst MOXiB
cranoButh 30%: Bryum argenteum — 60%, Tortula
ruralis — 40%, 3 ydactio Ceratodon purpurascens
(1%), Barbula unguiculata (1%), 1m0 NPEACTABISIOTH
KCEePOTHYHI  emireifHi  OpioyrpymoBaHHA  KJaciB
Ceratodonto  purpurei-Polytricheta  piliferi  Mohan
1978 Ta Psoretea decipientis Mattick ex Follmann 1974
(Mucina et al., 2016).

Bepxus d9acTmHa TIpPYHTOBOTO CyOCTpary, SIKHiA
3aliMae TOMyJsLis, copMOBaHa PEIITKAMU BiaAMEpIol
pocauaHOCTI. Ocenuine BIAPI3HAETHCS CHEHUpIIHIM
MIKpPOKJIIMaToM, IO  XapaKTepU3YEThCS  3HAYHUM
MPOTPiBaHHSM IIEOEHUCTOTO CyOCTpaTy Y BECHSIHO-JTITHIH
nepioJ Ta 3HAYHUM HAKOIMYCHHSIM CHIFOBOTO TIOKPHBY
y 3umoBuil. Takuii pexum (OpMyeTbcs 3a PaxyHOK
po3TalryBaHHS TUISHKHA TOOMU3y 015101 OeTOHHOI CTiHH,
1110 JI0/IaTKOBO 30UIBIIY€E THCOJISAIIIIO OBEPXHI achabTy,
sKa aKyMyioe Teruio. Lle, Ha Hamry JyMKy, CIIPUYHHIOE
TaKoXK OUTBII paHHIl (Ha JeKary) Mepiof TPOXOIKEHHS
(heHONOTIYHEX (a3 pO3TAIMIOBAHOI HETONATIK OCOOMHH
Morus nigra L. Kpim TOrO, Y 3UMOBHMH mepioj cTiHa
3a0e3medye HAKOMWYEHHS CHITOBOTO MOKPWBY a0 20—
50 cwm, 110 3aXUIA€ POCIMHU OIYHLIT BiJl BUMEpP3aHHS.
3a TAHUMHA CMIISIHCBKOT arpo-MeTeoCTaHIlii,
po3ramoBaHoi 3a 1,5 KM BiJl OITMCAHOTO JIOKATITETY, 32
POKHM JIOCIII/DKEHHSI MiHIMaJbHa TeMIeparypa MOBIiTps

Ukrainian Botanical Journal, 2021, 78(1)


https://www.inaturalist.org/observations/48922829
https://www.inaturalist.org/observations/48922829
https://www.inaturalist.org/observations/27226064
https://www.inaturalist.org/observations/27226064
https://www.facebook.com/permalink.php?story_fbid=2350750748529518&id=100007838478009
https://www.facebook.com/permalink.php?story_fbid=2350750748529518&id=100007838478009
https://www.facebook.com/permalink.php?story_fbid=2350750748529518&id=100007838478009

Puc. 1. Opuntia humifissa va pyaepaiizoBanux ocenumax. A: oxonuui M. Cmina, Yepkacbka o6i. (poro B.B. Pacesuua); B: m. Kuis,
Hanionansuuii npuponuuii napk "TonociiBebkuit", cocHoBui Jic (poro B.B. [laroka)

Fig. 1. Opuntia humifusa in ruderal habitats. A: near Smila, Cherkasy Region (photo by V.V. Rasevich); B: Kyiv, Holosiivskyi
National Nature Park, pine forest (photo by V.V. Daciuk)
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cranoBmwia — 24 °C, noepxHi 1pynty — 27 °C. Ilicna
3MMOBOIO  [€pPIOJly POCIMHHM OINYHIIl MEepiOAUYHO
BUXO/ATH 3 MOPO3HMMH OIIKaMH Ta HEKPO3aMHu,
BHACJIJIOK YOTO BTPaYaroTh YaCTHHY CTEOE, SKi MOTIM
YCHIITHO BKOpiHIOIOTHCA. Ha miit minsgHmi atMocdepHa
BoJOTra CTiKae mo acayibTy Ta HE KOHIIEHTPYETHCS Y
MICIIIX 3pOCTaHHSA OmyHIi. Mo)KHa CIpPOTHO3YBATH,
wo O. humifusa, sixa no0Ope ajanTtyBanacsi B Cy4aCHUX
yYMOBaxX aHTPOTIOTEHI30BaHUX CYOCTpaTiB, MOTEHIIITHO
37aTHA JUTS IOAIBIIOT eKCTIaHCi.

IIle omun nokamiter OyB 3Haiiaennit Hamu 01.03.2020
Ha Tepuropii HalioHadbHOrO TNPHPOTHOTO MapKy
"TonociiBerkuii" (M. Kui, N50,282099°, E30,551203°),
y MiBJCHHIN OT0 YacTHHI, 710 K01 YBIHIIIOB OOTaHIYHUH
3aKa3HHUK 3arajbHONICpKaBHOrO 3HadeHHs '"JlicHuku"
(Didukh, Chumak, 1992; Onyshchenko et al., 2016),
KB. 23 y Mexax 3anoBinHoi 30U (puc. 1, B). Pociunu
pocmm Ha marop0i cepen 3axapaiieHb  BiIMEPIIHX
cToBOYpIB Pinus sylvestris L., y IPOMiXKKax MK STKUMH
tpamsitorees:  Calamagrostis  epigejos (L.) Roth —
(4- nominye), Elytrigia repens (L.) Nevski (= Elymus
repens (L.) Gould) — (2), Pteridium aquilinum (L.) Kuhn
s.l. (incl. P. pinetorum C.N. Page & R.R.Mill) — (+),
Erigeron canadensis L. — (+), Chamaecytisus ruthenicus
(Fisch. ex Wot.) Klask. — (+). I3 60kiB marop6 3apocrae
nepesamu Betula pubescens Ehrh. (Bucora 7-8 M, Bik
8—12 poxkiB). Y JToKaIiTeTi MPeCTaBICHI IBi TeHEPATHBHI
0COOWHH OIYHIIi1, SIKi CTEJISITHCS 110 TPAB'THOMY TIOKPHUBY,
yrBopeHoMmy Calamagrostis  epigejos T1a Elytrigia
repens. MOXOBUI MOKpPUB MpeNCTaBICHUNA KypTHHAMU
Pleurozium schreberi — 10-15%. bBinpm ageransHUA
drropucTHYHMIT CKJIAJ IUISHKA Oyae BCTaHOBJICHUI
3T0ZIOM, Y BECHSHO-JIITHIH TIepiof; TakoXk Oyzie 3aKiiaaeHa
MOHITOPHHIOBa IUIOMIAZKA JUIs 3'ICYyBaHHS JMHAMIKH
MOLIMPEHHS [[LOTO BUY B MallOyTHHOMY.

Ha mamy naymky, HasBHa iHpOpMalis CBIIYNTH
po Te, 110 y BUMAAKy 3aHeceHHs O. humifiusa y HOBI
JIOKATITETH Ha TEPUTOpii KOHTHHEHTANbHOI YKpaiHu,
MOYKHA OYiKYBaTH Ha MOTO MOJAJIBIIY HATypasi3allio.

Moasixkn

ABTOpH BHCIJIOBITIOIOTH TTOJSIKY npodecopy
C.JI. MocskiHy 3a IiHHI KOMEHTapi A0 PYKOIHCY Ta
B.M. Bipuenky (IactutyT 60otaniku im. M.I'. XomogHoro
HAH VYkpainn) 3a BU3HaUCHHSI MOXIB.

PoGora BukoHana B pamkax Ttemu 452 "Oyinka
peakyii 6udie ma imoyenos3ié 3a yM0O8 KIIMAMUUHUX
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3MIH 3 Memol NPOSHO3Y6AHHS Md NONEPEONCEHH S
necamuenux Hacaioxig" 3a 1[iMTbOBOI0 KOMITIEKCHOIO
MK TUCIUILTIHAPHOIO POrpamoro HAyKOBHUX
nociimkenb HAH VYkpainu "@ynoamenmanvhi 3acadu
NPOSHO3Y8AHHSL MA YNEPEONCEHHS. He2AMUBHO20 GNIUBY
SMIH KIIMAMUYHUX YM08 Ha biomuuni cucmemu Yrpainu"
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Uepkachbka JiepaBHa ciJlbcbKorocmonapebka gocmigna craniss HHI "TactutyT 3emnepodectea HAAH",

By JlokyuaeBa 13, Xonmomusacske 20731, Uepkackka odmactb, Ykpaina: B.B. PaceBuu. [HCcTHTYT O0TaHIKK

im. ML.T". Xonoanoro HAH VYkpaiuu, Byn. Tepeuienkisebka 2, Kuis 01601, Vipaiuna: S.I1. dinyx B.B. daroxk,

I'.B. Boiixo.

Pedepar. Omnmcani wmicuesnaxomkenns Opuntia humifusa (Cactaceae) nns KOHTHHEHTanbHOI VYKpainu. Bci
nonepeHi 3Haxifku Oynu 3pobneni Ha Teputopii ABToHoMHOI PecnyOniku Kpum, ne Buj nopexyau HaOyBae cratycy
TpaHcdopmepa i € Hebe3meTHNM ISt TPUPOAHOTO (iTopizHOMaHITTS. [lepmmii mokaniteT BusiBIeHO Ha oKoiuii M. CMina
(Yepkacbka 0071.) y MeXax pyAepaIbHOTO YIPYMOBAaHHS; CIIOCTEPEXKEHHS TpuBaioTh 3 2015 p., BigMmiueHo, IO BUZ
301IbIIy€ YNCEIBHICTh CBOET MOMYJIALIT 32 paXyHOK BEreTaTUBHOTO PO3MHOXKEHHS. J[pyruil JoKaiTeT — Ha TepuTopil
Hamionansaoro npupoaroro nmapky "[omociiBepkuit" (M. KuiB), Ha marop6i cepen cocroBoro micy, 2020 p. HaBeneni
TaKOX KUJIbKA JIOKAIITETiB, iHYOPMALIiS PO SKi ONPUIIIONHEHA Yy COLIANBHIX Mepekax Ta 6a3zax maHux. [IpoananizoBana
iH(OpMAITisl 11010 IEPBUHHOTO Ta BTOPHHHOTO apeaniB O. humifusa. 3ayBaxxeHO, 110, 3 OISy Ha Cy4acHi ysSBJICHHS
po oOcsT BUy, MOBITOMIIGHHS PO HOTO 3HAXiMKM B YKpaiHi Ta B CBITI MOXKYTb Hanexaru sik 10 O. humifusa s. str.,
Tax i 10 iHIIKX OMU3BKKUX BHIIB. 3a3HAYEHO, 10 MOYKHA o4iKyBaTH 3aHoc O. humifisa y HOBI okaniteti. Bux norpebye
IO/IJIBILIOT0 MOHITOPUHTY ITOLIMPEHHs, 0COOIMBO 3 OISy Ha CydacHi 3MiHM KJIIMATY.

Kurouosi cioBa. Opuntia humifusa, epraziodir, iHBa3iliHI BUAM, KIiMaT, (QIOPUCTHYHA 3HAXigKa, TyKOPiJHI BUIW,

VYkpaina
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Abstract. Gravisensitivity of mosses at different stages of their ontogenesis has an adaptive value and contributes to
the functional activity of the gametophyte and its stability under extreme conditions in microhabitats. The aim of our
research was to determine the participation of gravimorphoses in the adaptive plasticity of mosses depending on thermal
conditions of their habitats and UV radiation effect. The objects of the study were sterile cultures of the following moss
protonemata: Weissia tortilis, collected in different thermal conditions of Zaporizhzhya and Lviv regions (Ukraine),
Bryum caespiticium from Lviv Region (Ukraine), as well as B. caespiticium and Polytrichum arcticum collected in
Antarctica (Galindez Island). In all moss cultures, the gravisensitivity of protonemata, the morphological structure and
morphogenesis of stolons were analysed. The protonemata of W. tortilis from two populations in Ukraine and of B.
caespiticium from Antarctica and Ukraine, growing under conditions of different UV levels, were compared in terms of
their sensitivity to UV radiation. Gravity-dependent morphoses of terrestrial dendrites of W. fortilis under arid conditions,
branching of apical cells of gravitropic stolons of Antarctic mosses P. arcticum and B. caespiticium as well as the rapid
development of shoots on them demonstrate participation of gravimorphogenesis in adaptation of mosses to stressful
environmental conditions. Gravisensitivity and ability to form buds at the apex of a gravitropic stolon are considered an
important adaptive morphogenetic process. It has been found that plants of W. rortilis from Zaporizhzhya Region were
more resistant to UV irradiation than those from Lviv Region. Antarctic moss after UV irradiation showed significantly
higher antioxidants activity and contained larger amount of phenolic compounds and flavonoids.
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Introduction gravimorphoses caused by the polarizing effect of gravity

(Chaban et al., 1998; Cove et al., 2006; Khorkavtsiv
Gravity, as well as light, is not only an inducer of tropism; etal., 2015; Lobachevska et al., 2019a). Gravimorphoses
it is also an important factor in plant morphogenesis. are species-specific, change depending on the stages of
Various aspects of the morphogenetic action of gravity 1655 development and environmental factors, and are a
are combined in a term "gravimorphosis" (Sabovljevi¢  widespread adaptive form of growth in the life strategy

et al., 2014; Braun et al., 2018). Studies of gravitropism, of bryophytes (Moulia, Fournier, 2009; Kordyum, 2014;
arelatively simple growth model, and gravity-dependent g yvak Khorkavtsiv, 2016; Lobachevska et al., 2019a).
moss morphogenetic processes indicate the important Apart from mosses, the dorsoventral form of tree shoots,
role of gravity in plant ontogenesis. A mode of moss wood gravidependent formation, the allocation of lateral
spore germination and differentiation of rhizoid and  y4s in orchids and fruiting bodies in fungi are the well

chloronemal stolons, the formation of vegetative and known examples of gravimorphoses (Moore et al., 2008;
reproductive organs, and the form of a sporogon are Wojtaszek, 2011).

© 2021 O.V. Lobachevska, N.Ya. Kyyak, E.L. Kordyum, Ya.D. Khorkavtsiv. Published by the M.G. Kholodny Institute of Botany, NAS of Ukraine.
This is an open access article under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which
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Light is a vital environmental factor that is
absolutely necessary for photosynthesis; it determines
the temperature conditions of the existence of plant
organisms, their metabolic processes, growth and
distribution. However, UV-rays, which have a detrimental
effect on living organisms, fall to the ground as part of
sunlight (constituting ca. 6.7% of that light).

Antarctic moss species are extremophiles adapted
to high levels of UV irradiation and the existence in an
icy desert, where water is mostly in the state of ice, due
to their poikilohydry. However, the dramatic changes
in the extreme conditions of Antarctica during the
growing season also constrain growth, photosynthesis,
distribution and dispersal of bryophytes. The structural
and functional organization of Antarctic mosses provides
valuable models for understand the nature of adaptive
protective reactions, the formation of life forms,
resistance to low temperatures and short vegetal period,
and features of the photosynthetic activity (Robinson
et al., 2005; Smith, 2005; Ochyra et al., 2008; Clarke
et al., 2009, 2012; Yoon et al., 2016; Cruz de Carvalho,
2008; Stark, 2017; Lobachevska et al., 2019b; Pizarro
et al., 2019). Therefore, the main objective of our
research was to study the patterns of gravimorphoses in
some moss species growing under different temperature
conditions and high levels of UV radiation in Antarctica
and the southeastern part of Ukraine.

Materials and methods

Specimens of moss species Weissia tortilis Spreng.,
Polytrichum arcticum Sw. ex Brid., and Bryum
caespiticium Hedw. were studied. The samples of
W. tortilis were collected in Ukraine, in Zaporizhzhya
Region and near Lviv (Khorosno village) in Lviv
Region. In Zaporizhzhya Region, plants grew in the
open field on sandy soils, under conditions of high and
prolonged sunlight 100.000-120.000 Ix, average daily
temperature 32 °C on the soil surface in summer. In Lviv
Region, plants grew on sandy soil among grasses under
lower light intensity of 60.000—80.000 Ix, and moderate
temperature conditions about 24 °C. The samples of
mosses B. caespiticium and P. arcticum were collected
in 2019 on the west coast of Antarctica (Galindez Island)
during the 24" Ukrainian Antarctic Expedition organized
by the National Antarctic Science Center of Ukraine.
Samples of B. caespiticium growing in Roztochia Nature
Reserve (Ivano-Frankove village, Yavoriv District,
Lviv Region, Ukraine) on moist sandy soil and at light
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intensity of 60.000-80.000 Ix were also collected to be
compared with the Antarctic samples.

Laboratory culture and gravistimulation

Weissia tortilis protonemata were obtained from
spores. Protonemata of B. caespiticium and P. arcticum
were obtained by regeneration of isolated leaves and
shoots sterilized in 20% sodium hypochlorite solution
("bleach" mode) on the Knop II agar medium (Lamparter
et al., 1996). The sterile cultures of all moss species
were grown in Petri dishes under phytotron controlled
conditions: photoperiod 16 h, illumination 70 pmol-m-
Zsec’!, temperature 20 °C, humidity 90%. Protonemata
of different ages were used to study gravisensitivity:
7- and 24-day old of B. caespiticium, 12-day old of
P arcticum, and 14-24-day old of W. tortilis, as the
rate of protonemata growth, cell differentiation, and
gametophore development varied in different species.

For gravistimulation, the protonemata balls 1
mm in diameter of B. caespiticium and W. tortilis
and gametophores 2—-4 mm long of P arcticum were
transferred into six Petri dishes (60 mm diameter) for
each of mosses on fresh medium with 0.2 % glucose.
For negative gravitropic growth of filaments, the dishes
were placed vertically in darkness for 7-10 days. The
Petri dishes with vertically grown protonemata were
rotated 90° and maintained in that position for up to 8
hour for gravistimulation. After 8 h, the angles of tops of
apical cells were measured with a Motorized Fluorescent
Microscope Axio Imager M1 (Carl Zeiss, Germany) in
green light.

A size of the angles was a parameter by which the
protonemata gravisensitivity was evaluated. The three
of dishes in all cultures with gravitropic protonemata of
W. tortilis, B. caespiticium, and P. arcticum were exposed
to light and the differentiation of protonemata stolons
and the morphological structure of the protonemata were
analyzed.

Evaluation of UV-resistance

The protonemata of two populations of W. tortilis,
whose locations differed in the UV-level, were compared
in terms of their sensitivity to UV-radiation. Fourteen day
old protonemata of the same size were irradiated with
a UV lamp OSRAM (Germany) with a power of 150—
180 W. The total radiation power of 400-320 nm was
measured with a luxmeter UVAB WALCOM UV —340B.
Energy capacity from 1 to 4 kW was obtained depending
on the duration of irradiation (Clarke, Robinson, 2008).
The lethal doses LD, and LD, for assessing the level
of cell tolerance were determined by the percentage of
protonemata that survived 10 days after UV-irradiation.
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The sterile cultures of the 14-day old protonemata
of B. caespiticium from Ukraine and Antarctica were
irradiated similarly to those of W. tortilis.

Determination of the antioxidant activity (AA)

The resistance of protonemata with gametophores of
B. caespiticium to UV-irradiation was detected by the
level of AA using the Brand-Williams method (Brand-
Williams et al., 1995).

The  solution of DPPH (2,2-Diphenyl-1-
picrylhydrazyl) (Sigma—Aldrich, Missouri, USA) in
methanol (200 uM) was freshly prepared. A methanolic
plant extract (0.2 mL) was added to 2.8 mL of DPPH
solution. After 30 min at room temperature in the dark, the
absorbance was recorded on UV/VIS Spectrophotometer
(Specord 210 Plus, Analytik Jena, Germany) at 517 nm.

The percentage of reduction of the solution optical
density was determined by the formula:

(%) = [(A,-A )/(A)]<100,
A, — the optical density of the DPPH methanolic

solution; A, — the optical density of the DPPH methanolic
solution after addition of the plant extract.

Determination of the total phenolic content (TPC)

The TPC was determined using the methods of
Clarke and Robinson (2008) and Anahita et al. (2015).
Fresh plant material (1 g) was homogenized, added 0.5
mL methanol, 7.0 mL distilled water and 0.5 mL Folin-
Denis’ reagent (Sigma—Aldrich, Missouri, USA). After
3 min, 1 mL of saturated sodium carbonate solution
was added and the volume was adjusted to 10 mL with
distilled water. After 60 min the absorbance was recorded
using a spectrophotometer (Specord 210 Plus, Analytik
Jena, Germany) at 730 nm. Phenolic compounds content
was expressed as mg chlorogenic acid equivalent per 1 g
dry weight.

Determination of the total flavonoids contents
(TFC)

The TFC was determined by the method of Pekal
and Pyrzynska (2014). Fresh samples of 0.1 g were
weighed, and 1.0 mL methanol (Merck) was used to
extract flavonoids for 24 h. These samples were further
centrifuged at 3000 g. The total flavonoids content was
determined using AICI, (2%, w/v). The absorbance of the
mixture solution was measured with a spectrophotometer
(Specord 210 Plus, Analytik Jena, Germany) at 412
nm. Flavonoids content was expressed as 1 mg rutin
equivalent per 1 g dry weight.

Statistical analysis

All experiments were repeated at least three times. For
each moss species, 25 protonemata and 10 stolons in each
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Fig. 1. Mats of Weissia tortilis from Lviv Region (A, C) and
Zaporizhzhya Region (B, D). A: loose protonemata with
gametophores. C: caulonema stolons with short, not very
branched dendrite. B: groups of tightly placed gametophores in
the protonemata, D: intensive formation of dendrites covering
the caulonema. Scale bars: 4 mm (A, B), 100 pm (C, D)

protonema in six Petri dishes were analyzed. Quantitative
data were reported as means + standard deviation (SD).
Statistical significance was checked using Student's #-test
and considered significance with the P value less than
0.05 (Baran, Warry, 2008).

Results

Life strategy is one of the factors that may influence
the gravitational system of moss gametophyte. Weissia
tortilis s a perennial shuttle, whose life cycle is strictly
determined by seasonal fluctuations and stressful
periods, the growth form is a low loose turf, duration of
the existence in ecotope is quite high (more than 5 years).
This moss is predominantly able to survive unfavorable
conditions at the stage of perennial protonemata and
to form turfs at the site when the conditions become
favourable.

Samples of W. tortilis from Zaporizhzhya and Lviv
regions were characterized by distinctive differences
that are important for their existence in different climatic
zones. The protonemata of the Lviv population was loose,
with a cover of small dendrites, but gametophores that
retained moisture and provided photosynthetic activity
(Fig. 1, A, C).
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Fig. 2. Protonemata of Weissia tortilis from Zaporizhzhya
Region (A) and from Lviv Region, Khorosno village (B). Scale
bar: 40 pm

—

Fig. 3. Caulonemal stolons of Weissia tortilis with
chloronemata dendrites. A (from Lviv Region, Khorosno
village): a gravisensitive stolon with short dendrites. B, C (from
Zaporizhzhya Region) branched dendrites. Vertical arrow
shows the direction of gravity. Scale bar: 60 um

In the protonemata from Zaporizhzhya Region,
gametophores were occasionally developed; they were
arranged in groups fairly distant from each other (Fig. 1,
B). Caulonema stolons dominated, they were constantly
growing lengthwise, often branching, as a result a thick
cover of short chloronema assimilating dendrites was
formed (Fig. 1, D).

Protonemata from Zaporizhzhya Region grown in the
culture are distinguished by both long 47 caulonema
stolons oriented in different directions and the intensive
formation of lateral branched dendrites, which thickly
covered the caulonema (Fig. 2, A). Protonemata grown
from spores collected in Lviv Region, contained 2-3
long caulonema stolons and short, not very branched,
dendrite-type chloronema (Fig. 2, B). The higher
intensity of white light stimulated the branching of the
caulonema intercalary cells of both samples.

Long caulonema stolons of W. tortilis grew
plagiotropically at a shallow depth and responded to
the gravitational vector. Stolons of the chloronema
type — dendrites were raised on the soil surface due to
the negative gravitropic growth of the caulonema and its
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Fig. 4. Branching of apical cells of gravitropic stolons of
Bryum caespiticium from Antarctica (A), Lviv Region (B), and

Polytrichum arcticum (C). Vertical arrow shows the direction of
gravity. Scale bar: 100 pm

branching (Fig. 3, A-C). Lateral branches grew about
10 times slower than caulonema, but they often made
up short branches on the surface of caulonema stolons
(Fig. 3, B, C). A continuous assimilation cover was
formed from the chloronema dendrites.

Gravisensitivity of W. tortilis from different localities
did not differ significantly in the laboratory culture. A
gravitropic band occurred in the caulonema apical cell,
which contained few plastids. Numerous amyloplasts
sedimented in the lower side of the subapical cell
initiating the gravitropism response (Lobachevska et al.,
2019a).

The terrestrial chloronemata dendrites, as assimilating
and photoprotective morphological structures, initiated
from the gravisensitive caulonema cells. Underground
caulonema stolons and rhizoids, which provided
protonemata anchoring in the substrate and water
retention, were also initiated from caulonema. Weissia
tortilis gametophyte survival in ecosystems with a lack of
moisture and high energy radiation is directly connected
with the variability of gravimorphoses (Lobachevska
etal., 2019a). Stolons, which grew upwards and promoted
protonemata survival at extremely high temperatures,
were also found in the cultures from Zaporizhzhya
Region. Undoubtedly, the gravi-dependent diversity of
the life form of W. tortilis gametophyte enables the moss
to adapt to environmental conditions of its habitats.

To understand how moss gravisensitivity is manifested
under extreme conditions, where sharp climatic changes
often occur during short vegetation periods, the gravi-
reactions of B. caespiticium and Polytrichum arcticum
species common in Antarctica have been analyzed.
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Fig. 5. Regenerative protonemata of Polytrichum arcticum. A:
nonsensitive to gravity chloronemata developed from cells of
an isolated leaf. B: gravitropic caulonemal stolons growing
from shoot cells. Vertical arrow shows the direction of gravity.
Scale bar: 100 um

In B. caespiticium, gametophores and the secondary
caulonema are gravisensitive. Gravitropic growth of the
secondary protonema from moss shoots from Antarctica
was slower than in moss shoots from Ukraine used as
control. After 20-24 h after gravistimulation, an angle of
the caulonema apical cell band was 30-35°, and after 40
h it slowly increased to 75°. In control, gravitropic stolons
grew at an angle of 60°-70° after 10 h of gravistimulation.
The concentration of amyloplasts in the top of an apical
cell of the protonema stolon was a characteristic feature
of Antarctic B. caespiticium, which is not typical for
gravisensitive moss species. For example, there are only
2-3 amyloplasts in the top of an apical cell of Ceratodon
purpureus and Physcomitrella patens, the rest of plastids
are located in the subapical part of the cell (Chaban et al.,
1998; Kern, Sack, 1999; Kern et al., 2005). This may
be one of the reasons for the slower gravitropic reaction
of B. caespiticium from Antarctica. Therefore, in our
opinion, the dissimilar sensory system in B. caespiticium
from Antarctica is important in extreme habitat
conditions, but that suggestion requires further studies.
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Fig. 6. Gravitropic stolons from branched Polytrichum arcticum
shoots. A: a separate stolon with lateral branches; B: lateral
branches formed predominantly at right angles to the main
stolon. Vertical arrow shows the direction of gravity. Scale bar:
50 pm

Apical cells of gravitropic stolons of both
B. caespiticium and Polytrichum arcticum (Fig. 4,
A, B) intensively branched on the light, resulting in
the formation of protonemata from short chloronema
stolons on their tops, which could disintegrate into
numerous 2-3-celled fragments. Fragmentation, as a
form of asexual reproduction, enables one moss plant to
produce genetically identical offspring most adapted to
the syrvival in and fast colonization of large areas. Bud
primordia that developed in gravisensitive gametophores
were also initiated on the braches.

In P arcticum from Antarctica, only the secondary
caulonema stolons were gravisensitive. Stolons formed
as a result of shoot regeneration, which is one of the
methods of rapid vegetative propagation of mosses in
nature. Chloronemal stolons, which were obtained from
isolated young leaves or their small fragments, did not
respond to gravity (Fig. 5, A, B).

Buds of gametophores initiated rather on the
gravitropic protonema of P arcticum, than on the
non-gravistimulated one, and the larger protonemata
developed as well. Under natural conditions,
morphological variations of protonema stolons promote
to form more vigorous protonemata and then the moss
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Table 1. Viability of Weissia tortilis protonemata depending on the UV-irradiation intensity

. . Protonemata surviving after UV-irradiation,%
Intensity of UV-irradiation, kW/m? - - - -
from Zaporizhzhya Region from Lviv Region

1.0 100.0+ 1.3 90.0+4.5
2.0 90.0+4.3 60.0 +4.7
3.0 70.0+3.8 10.0+£2.7
4.0 100+ 1.8 2.0+0.3
5.0 0.7+£0.2 -

cover to occupy the area of distribution. It is important to
note that 30% branches of the gravitropic protonema of
P arcticum initiated approximately at right angles to the
main stolon (Fig. 6, A) and grew plagiotropically without
showing gravitropism (Fig. 6, B).

Such type of branching facilitates the horizontal
overgrowth of the underground caulonema, which
secures protonemata in the substrate, stores nutrients
and provides water retention in terrestrial gametophytes.
Thus, on the same stolon of the caulonema there are
gravisensitive apical cells and lateral branches that do
not respond to gravity. In general, a life form of the
moss gametophyte, adapted to the ecological factors
of habitation, was formed with the involvement of the
gravitational signalling system and the morphological
heterogeneity of stolons.

High resistance to UV-irradiation and tolerance to
water scarcity of W. fortilis ensures its wide distribution
in arid and subarid conditions of southern Ukraine
and Central Asia. It was established that W. fortilis
plants from Zaporizhzhya Region were more resistant
to UV-radiation than those from Lviv vicinity. Under
the condition of LD, for the Lviv population, 70% of
protonemata from Zaporizhzhya Region survived (Table
1).

Underground caulonema stolons of the W. fortilis
protonemata, unlike the chlorophyll-bearing cells of the
dendrites, have a specific brown-red coloration of the cell
walls caused by the presence of phenolic compounds.
The latter, as components of the adaptation system of
the bryophytes to stress (Tuba et al., 2011; Igbal et al.,
2019), could increase the resistance of moss protonemata
to UV-radiation. Protonemata (shoots and protonema) of
Antarctic mosses differ by much more intense brown-
red coloration. Obviously, a predominantly dark colour
contributes to better absorption of sunlight and heat
retention.

To determine the potential of moss resistance to
stress factors, we compared the levels of AA and TPC
in the samples of gametophytes of B. caespiticium from
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Fig. 7. Antioxidant activity of Bryum caespiticium gametophytes
from Antarctica and Roztochia Nature Reserve in Lviv Region.
(x = SD, n = 4). * — Difference compared to plant from Lviv
vicinity is statistically reliable at P < 0.05

Table 2. Total phenolic content and total flavonoids content
in Bryum caespiticium 14-day old protonemata from
different locations after irradiation with a UV lamp (4.0
kW), t (x £SD,n=4)

Total phenolic content | Total flavonoids content

Variants of

experiments mg/g dry weigh

Plants from Galindez Island (Antarctica )

Control 448 +£0.55 2.9840.31
After UV-irradiation 6.12 £0.58* 4.52 +£0 .48*
Plants from Roztochia Nature Reserve (Lviv Region, Ukraine)
Control 3.23+0.46 2.37+0.32
After UV-irradiation 3.88+£0.29 3.12+0.26

* — Difference compared to plant from Roztochia Nature
Reserve is statistically reliable at P < 0.05.

two extremely different climatic zones — Antarctica and
Roztochia Nature Reserve of Lviv Region (Fig. 7).

It was found that TPC and TFC differed in the moss
protonemata from the two localities. Antarctic moss
contained the significantly higher amount of phenolic
compounds and flavonoids, which increased after UV-
irradiation (Table 2).

The TPC and TFC in the moss samples from the
Roztochia Nature Reserve area (Lviv Region) was
lower and increased insignificantly after UV-irradiation.
Thus, the ecophysiological plasticity of B. caespiticium
gametophytes ensures their stability under extreme
conditions of Antarctica.
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Discussion

Studies of morphological and metabolic processes
at the different stages of moss ontogenesis under
gravistimulation and abiotic stress complement the
knowledge about the protective adaptive mechanisms
of plants. A fairly simple structural and functional
organization of mosses is a convenient model system for
studying the nature of plant stress tolerance (Lobachevska
etal., 2005,2019c; Lobachevska, 2013; Tuba et al., 2011;
Glime, 2006; Miiller et al., 2016). It has been established
that a long-term protonema stage in W. tortilis, which
persists throughout the life cycle, is characterized by
specific differentiation of morphologically different
chloronema and caulonema cells and the formation
of lateral branches of the chloronema type (dendrites).
Plasticity of the morpho-physiological structure of a
gametophyte under the influence of ecological factors
facilitates the survival of mosses in stressful thermal
conditions of the habitat (Glime, 20006).

It was established that formation of large protonemata
of W. tortilis distributed in dry, sunny places, where
sporogonia are rarely developed, depends on both its
ability to form a regenerative protonema during the year
and its capacity to adapt to changing environmental
conditions and to withstand them. The ground positive
phototropic chloronema, which densely covers the
caulonema stolons, initiated from the first 2—4-celled
branches of caulonema due to their gravisensitivity.
The gravi-dependent growth of the protonemata and its
morphological variability is considered as an adaptive
trait that has evolved due to gravity and adjustment to high
temperature and moisture deficiency. Rapid formation
of dendrites on negatively gravitropic stolons creates
an assimilatory protonema over the substrate surface
to increase the area and viability of moss protonemata.
Lower sensitivity of W. fortilis cells to solar irradiation is
supposed to be ensured by the presence of short branched
chloronema stolons and plastid-filled cells that shield the
caulonema stolons from damage. The similar morphology
of protonemata, which protects cell components from
sunlight, has been described in Ceratodon purpureus and
other species of the family Pottiaceae, but only under
water deficiency and high light intensities (Glime, 2006).

After UV-irradiation, the most densely shielded cells
of W. tortilis caulonema remained viable, and their
high regenerative capacity and polarized apical growth
contributed to survival of the moss turf. In addition, the
formation of thick chloronemal turf, as an additional
growth form, has become a barrier against the harmful
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effects of UV-rays. It is possible that the specificity of such
a function led to morphological changes of chloronema
incompatible with  gravitropism. Therefore, the
morphological organization of the W. fortilis protonemata
was largely formed according to the habitation conditions,
in particular, to the lack of moisture, high temperatures
and doses of UV-irradiation. Perhaps this is why during
the caulonema branching at the stage of differentiation
of the first cells of chloronema, a short-term induction
of the gravisensory system occurred as an ecological
necessity of gravitropism for the formation of a system
of photoprotection and assimilation involving dendrites.
Gravi-responses of Antarctic mosses are an obvious
example of how the variability of gravitropism depends
on the environment, mainly on humidity and temperature
factors. The major natural stressors for Antarctica plants
are low temperatures, lack of moisture, short growing
season, and UV-radiation (Waterman et al., 2018).

It has been established earlier that B. pseudotriquetrum
plants collected in Antarctica exhibited specific
gravimorphoses (Lobachevska et al, 2019a). In
Antarctic B. pseudotriquetrum there were gravisensitive
shoots and numerous nidifugous buds were formed in
the leaf axils, which ensured moss reproduction during
the short growing season. In ecomorphs from Lviv
Region, buds developed on rhizoids. Gravi-responses of
B. pseudotriquetrum, due to the accelerated development
of nidifugous buds in shoots, can be important for moss
survival in Antarctica and for rapid distribution without
spore formation and developed protonema under stress
conditions.

Mosses respond to altered gravity depending on
the level of cell differentiation at different stages of
ontogenesis (Cove et al., 2006). It is most likely that
extreme variations in humidity and temperature limit
the protonema development, so the reaction of plants to
gravity is manifested only during the growing season and
at the dominant stage of gametophores. In P. arcticum,
development of secondary caulonema, which is formed
by shoot regeneration, is one of the modes of moss
propagation in nature. As moss sexual reproduction is
not widespread in Antarctica, the primary chloronema
from spores is rare, and the regenerative chloronema
is especially sensitive to temperature changes, the
gravisensory system does not function at this stage.

In our opinion, gravisensitivity and gravimorpho-
genesis of the secondary caulonema, which is better
protected from UV-irradiation and water deficiency, are
common and characteristic features of B. caespiticium
and P, arcticum. In experimental studies, cells branched
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on the tops of gravitropic stolons, and a new protonema
formed on each of branches. Under natural conditions,
such an additional functional organ greatly accelerates
the growth and distribution of the species gametophytic
protonemata. Later, buds formed on the branches and
gravisensitive gametophores developed. Gravisensitivity
and ability to form buds at the top of a gravitropic stolon
are considered as important adaptive morphogenetic
processes.

Bryophytes are dominants among higher plants in
locations with high levels of UV-radiation in Antarctica
due to their adaptive morpho-physiological strategy for
the defense of its action (Glime, 2006). Under high-
energy irradiation (alpine and subalpine zones, polar
regions), mosses have greater photosynthetic capabilities
and higher thresholds of sensitivity to excess light than
those growing at low light intensities (Robinson et al.,
2003; Newsham, Robinson, 2009; Robinson, Waterman,
2014). Resistance to solar irradiation is supported by
both the morphological plasticity of moss gametophytes
and the efficiency of functioning of their repair systems
(Medina et al., 2015), in particular, the system of
protection against oxidative degradation.

The activity of low-molecular antioxidants of Antarctic
B. caespiticium gametophytes was found to be higher as
compared to the moss population in Lviv Region. In the
experiment under the influence of UV-irradiation, the
level of AA in the Antarctic moss population increased
significantly, indicating their more effective protective
mechanisms associated with a higher pool of antioxidants
and the activation of their latent form.

A characteristic feature of mosses is the high content
of phenolic compounds (PC) (Igbal et al., 2019), which
are crucial for the formation of plant tolerance to stress
(Cruz de Carvalho et al., 2017). PC counteract oxidative
stress because they are able to function as scavengers
of free radicals and reactive oxygen species, maintain
the cell's internal environment in a restored state, and
positively affect the activity of antioxidant enzymes (Su
et al., 2007). The red-brown coloration of cell walls of
caulonema stolons and shoots is evidence of the presence
of TFC, which screen vital cellular structures from
damage, have a photo-protective effect, and increase the
resistance of plants to UV-radiation. The higher TFC in
samples of B. caespiticium from Antarctica, compared
to plants of middle latitudes, indicates their decisive
role in the protective systems under stressful conditions
and UV irradiation. Therefore, the accumulation of low-
molecular antioxidants in cells underlies to a great extent
the resistance of B. caespiticium from Antarctica to

76

UV-irradiation and a high potential of the physiological
state that preserves the viability of gametophytes under
stressful conditions.

Conclusions

Gravity-dependent morphoses of terrestrial dendrites of
W. tortilis in arid propagation conditions and formation
cells branched on the tops of gravitropic stolons of
Antarctic mosses P. arcticum and B. caespiticium as well
the rapid development of shoots on it are a manifestation
of the participation of gravimorphogenesis in the moss
adaptation to stressful environmental conditions.

The gravisensitivity and gravimorphogenesis of the
secondary caulonema, which is the most stable and plastic
stage of the protonemata development of the investigated
mosses under ecological stress. Gravimorphoses enrich
the phenotypic plasticity of mosses, which ensures their
viability and formation of the moss cover in the extreme
environment.

Resistance to UV-radiation is stipulated by both
the morphological variability of gametophytes and
the effectiveness of the protective systems against
oxidative degradation, in particular the accumulation
of low-molecular antioxidants. A high antioxidant
potential of phenolic compounds, especially flavonoids,
B. caespiticium should be considered as a key mechanism
for UV tolerance.
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IncturyT exonorii Kapmar HAH Ykpainwu, Byn Credanuxa 11, JIsBiB 79005, Ykpaina: O.B. Jlo6aueBcbka, H. 5. Knsk,
S1.J. Xopkasuis. [nctutyT Ootaniku iMm. M.I. Xononnoro HAH Vkpainu, Byn. Teperuenkierka 2, Kuis 01601,
Vkpaina: €.J1. Koparom

Pedepar. I'paBiuyTinmBicTh MOXIB Ha pI3HUX CTaAisX OHTOTCHE3y Ma€ NPHUCTOCYBAaJbHE 3HAYCHHS, IO CIPHUSIE
(GyHKLIOHATBHIA aKTUBHOCTI Ta CTIMKOCTI ramerodiry 3a eKCTpeMalbHUX YMOB Mikpoocenuul. Mertoio poboTn
OyJI0 BU3HAYEHHs y4acTi rpaBiMOp(O3iB B aTaNTHUBHIN INIACTUYHOCTI MOXIB 3aJ€XKHO BiJl TePMaJIbHUX YMOB iXHIX
Micre3pocTanb Ta BILIHBY Y®-ompomineHHA. OO0'€KTOM IOCTiKEHHS Oyia CTepHibHA KyIbTypa MPOTOHEMH MOXIB
Weissia tortilis (marepian 3i0paHuii 3a pi3HHX TepMaJIbHUX YMOB Ha TepuTOpii 3amopi3pkoi Ta JIbBiBCHKOI OOMacTei
VYkpaian), Bryum caespiticium (JIbBiBcbKoOi obnacti) Ta B. caespiticium i Polytrichum arcticum (Marepian 3i0paHuii B
AmnTapkTuLi, o-B [aminnec). [IpoananizoBaHO rpaBidyTiAHBICTH MPOTOHEMH, JOCIIKEHO MOPQOIOTIYHY CTPYKTYpY i
Mop¢oreHes NpoToHeMHHX CcToNoHIB. [Ipotonemy W. fortilis 3 nBOX nokawiii Ha Teputopii Ykpainu ta B. caespiticium
3 AHTAapKTUKH Ta YKpalHH, IO 3HAXOMWIHCS B pi3HHX yMmoBax Y®D-OmpOMiHEHHS, IOPIBHIOBAIM 3a UyTIUBICTIO JIO
Y®-panianii. ['paBizanexni Mopho3n HaA3eMHUX OCHAPUTIB W. fortilis B apuAHUX MiCHE3POCTAHHIX Ta Tay)KEHHS
amiKalbHUX KIITHH TPaBITPOIHUX CTOJIOHIB aHTapKTUYHHX 3pasKiB MOXiB P. arcticum i B. caespiticium, a Takox
MIBAAKAN PO3BUTOK MAroHiB Ha HHUX € IIPOSIBOM Y4YacTi TpaBIMOpQOreHesy B ajanTaril MOXy JO CTPECOBHX YMOB
HABKOJIMIIHBOTO MPUPOJHOTO CEepeloBHUINA. | paBiuyTIMBICTE Ta KOMIETEHIIS 10 (OpMyBaHHS OPYHBOK Ha BEpPXIBII
IPaBiTPOITHOTO CTOJIOHY PO3IVIAJAIOTHCS SIK BaXKIMBUH afanTaliiHUA MOpQOreHeTHYHUi mpolec. BeraHoBieHo, 110
pocnuau W. tortilis i3 3anopi3pkoi obmacTi 61k criiiki 10 YD-onpomineHHs, Hixk 13 JIbBIBcbKOi 00nacti. [t MOXIB 13
TepuTOpii AHTAPKTUKH Tichs YD-onpoMiHEeHHS XapaKTepHUMH € 3Ha4Ha aHTHOKCUAAHTHA aKTHBHICTH Ta ITiABUIICHUH
BMICT (DEHOJIBHUX CITOJYK 1 (p1aBOHOTIB.

KurouoBi ciioBa: AHTapKTHKA, TpaBiMOpdoreHes, AeHAPUTH, TPOTOHEMa, YKpaiHa, PeHOIbHI CTIOIYKH, YIbTpadioneToBe
ONPOMIHEHHS
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