2022 + 79 (3)

\ V»*v




VKPATHCBKUM BOTAHIYHMM )XY PHAJI my6rikye cTarTi 3 ycix Hanpsamis 60TaHiKi Ta MiKOJOTii, B TOMY YHCi i3 3araqbHAX MTHTAHb,
CHCTEMATHKH, (IOPHCTUKH, Te000TaHIKH, eKOJIOTii, eBouttoLiiiHoi Oionorii, reorpadii, icTopii ¢iopu Ta poCIUHHOCTI, @ TaKOX MOpQoIIOrii,
aHartoMmil, (izionorii, 6i0Ximii, KITITHHHOI Ta MOJIEKYIISIpHOT Oi00rii pociuH i rpu6iB. CTaTTi, MOBIIOMIICHHS Ta IHIII MaTepiaiu myOIiKyOThCs
B TaKWX OCHOBHHX po3aiiax: 3aeanvhi npobnemu ma oensiou, Cucmemamuxa, ¢ropucmuxa, ceoepaghis pocaun, Ipubu i epubonoodioui
opeanizmu, I'eobomanika, ekonozis, 0XoOpoHa pociuHHo20 ceimy, Yepeona knuea Yxpainu, @ropucmuuni 3naxioku, Mikonoziuni 3naxioku,
Cmpykmypna 6omanixa, Biomexnonoeis, ¢izionocis, oioximia, Knimunna ma monexynspua 6ionozis, I'epbapna cnpasa, Icmopis nayxu,
Hoesunu ma ouckycii, IOsinetini 0oamu, Bmpamu nayxku, Peyen3sii ma nosunu rimepamypu.

CrarTi IpyKyIOThCS YKPaiHCHKOIO Ta aHIIIHCHKOI0 MOBAaMHU

UKRAINIAN BOTANICAL JOURNAL is a scientific journal publishing articles and contributions on all aspects of botany and
mycology, including general issues, taxonomy, floristics, vegetation science, ecology, evolutionary biology, geography, history of flora and
vegetation as well as morphology, anatomy, physiology, biochemistry, cell and molecular biology of plants and fungi. Original articles,
short communications and other contributions are published in sections General Issues and Reviews, Plant Taxonomy, Geography and
Floristics, Fungi and Fungi-like Organisms, Vegetation Science, Ecology and Conservation, Red Data Book of Ukraine, Floristic Records,
Mpycological Records, Structural Botany, Biotechnology, Physiology and Biochemistry, Cell Biology and Molecular Biology, Herbarium
Curation, History of Science, News and Views, Anniversary Dates, In Memoriam, Reviews and Notices of Publications.

Publication languages: Ukrainian and English

PEJAKIIAHA KOJETISA EDITORIAL BOARD

Tonosuwuii penaxrop — Cepriit JI. MOCSKIH  Editor-in-Chief — Sergei L. MOSYAKIN

Associate Editors — Ganna V. BOIKO
Vera P. HAYOVA

3aCTyIHHKH FONOBHOTO pefaktopa — lanna B. BOMKO,
Bipa I1. TAMOBA

Hipx K. AJIbBAX (Himewunna), Conomon I1. BACCEP,
®inin BEPJIOOB (bensrist), Bacwuns I1. TEJIFOTA,
3irmanrac I'VDKMHCKAC (JIutsa),

Mirep [x. ne JJAHT'E (Hosa 3enannis),

Dirk C. ALBACH (Germany), Illya I. CHORNEY,

Peter J. de LANGE (New Zealand), Yakiv P. DIDUKH,
Dmytro V. DUBYNA, Mykola M. FEDORONCHUK,
Zigmantas GUDZINSKAS (Lithuania), Vasyl P. HELUTA,

Sxis I1. JIAY X, Amurpo B. AYBUHA, Onena K. 30JIOTAPHOBA,
Cepriit 1. KOHZIPATIOK, €mnizasera JI. KOPJIOM,

Ipuna A. KOPOTYEHKO, Ipuna B. KOCAKIBCBKA,

Kapons MAPT'OJIB/] (CnoBayunna), Esiarap HEBO (I3pains),
ITirep PEUBEH (CIIIA), Mapusa M. CYXOMIJINH,

Cycymy TAKAMAILLY (Smnonis), Mukona M. ®EJJOPOHUYVK,
Omnekcanap €. XO[JOCOBIEB, ITerpo M. ITAPEHKO,

T 1. LIOPHEI\/’I, Mupocnas B. IIEBEPA,

Haranis M. IIWAH, Bornan SIIKOBSIK (TTosbmia)

BinnoginansHuii cexperap — Mapis JI. AJIEMHIKOBA

Bogdan JACKOWIAK (Poland), Olexander E. KHODOSOVTSEYV,
Sergey Y. KONDRATYUK, Elizabeth L. KORDY UM,

Iryna A. KOROTCHENKO, Iryna V. KOSAKIVSKA,

Karol MARHOLD (Slovakia), Eviatar NEVO (Israel),

Peter RAVEN (USA), Myroslav V. SHEVERA,

Natalia M. SHYIAN, Maryna M. SUKHOMLYN,

Susumu TAKAMATSU (Japan), Petro M. TSARENKO,

Filip VERLOOVE (Belgium), Solomon P. WASSER,

Olena K. ZOLOTAREVA

Editorial Assistant — Mariya D. ALEINIKOVA

Ha nepuuiii cropinui o6xnaquuku: ®oro © B.IL. I'emora

Front page: Photo by © V.P. Heluta

Penaxuis "Vrpaincokoeo bomaniunozo scyprany"

DA Tucruryt 6oranikn HAH Ypainu
Bya1. TeperenkiBebka 2, KuiB 01601, Ykpaina

+380 44 235 4182
secretary _ubzh@ukr.net
https://ukrbotj.co.ua


mailto:secretary_ubzh%40ukr.net?subject=
https://ukrbotj.co.ua

HALIIOHAJIbHA AKALEMIA HAYK YKPAIHW e IHCTUTYT BOTAHIKM im. M.I. XON04HOIO
NATIONAL ACADEMY OF SCIENCES OF UKRAINE ¢ M.G. KHOLODNY INSTITUTE OF BOTANY

VKPATHCbKUWN 2022.79.3
BOTAHIYHUWN M}VYPHAN

UKRAINIAN BOTANICAL JOURNAL

HAYKOBUI MYPHA/T e 3ACHOBAHWMIA 1921 p. e SCIENTIFIC JOURNAL e PUBLISHED SINCE 1921

3MICT

Cucmemamuxa, pnopucmuxa, zeozpaghia pocaun

ne Jlanre I1./1x., [Tens3ep IL.B., JIsto Yia-Cin, Mapmamn A.Jlx. Senecio pokohinuensis (Asteraceae), HoBa KOMOIHAIIIS IS
€HJIeMIYHOr0 BHIy oCTpoBiB MoKoxiHay, 3aToku Xaypaki, miBHiuHOT yacTuau IliBHiuHOTO OcTpoBa (HoBa 3enanzist) . . .. .. 125

Tpudbu i 2pubonodioni opzanizmu

Mapurasmn A.Jx., Brangon JI.JIx., Antpyt A., JTlrokiur P., ne Jlanre IT./x. [T'aTh HOBUX BHUAIB AJISI JTiXEHiI30BaHOT MiKOOIOTH
apximemary HOBa BeIAHTIS . . . . . . oottt ettt et e et e e et e e e e e e e e e e 130

T'eobomanika, exonozis, 0Xopona pociuHHO20 ceimy

Xom'sik [.B. CuHTaKCOHOMISI BiTHOBIIFOBAHOT poCcaMHHOCTI Kap'epi Llentpansroro [omicess .. ..., 142

Yepsona knuza Yxpainu

I'emtora B.I1., 3ukoBa M.O., I'aiiosa B.I1., [Tpumrok M.I1., [lleBuernko M.B. Jlesiki 3MiHHU 10 CIIUCKY BHJIIB IPUOiB, BKITFOUEHUX
JI0 UEPBOHOT KHUTH YKPATHH . . o . ottt ettt ettt ettt et e e e e e e e e e e e e e e e e e e e e e e e e e e e e 154

Cmpyxkmypua 6omanika

Opninnoa A.B. Mopdorenes oy sk mpeaMeT KapIOJIOTITHUX JOCTIIIKCHD . . . o .ot vttt e e et e e e e ee e ee e 169

biomexnonocisa, ¢hizionozis, oioximin

Benennuosa H.I1., lllepbattok M.M., KocakiBcbka [.B. Briine Hu3bKkoi TeMIiepatypu Ha pict pociiuH Secale cereale (Poaceae)
Ta BMICT €HJIOTCHHUX IIUTOKIHIHIB Y KOPEHSX 1 TTATOHAX . . « « ¢ v v et ettt e te ettt et e e e e e e e et et e e 184

IOg¢ineiini oamu

Mapis SkiBaa 3epoBa (10 120-piddst 3 JTHS HAPOIDKEHHS) . . o« .o vttt ettt et e ettt e e et e e e et e e e e e e 193



CONTENTS

Plant Taxonomy, Geography and Floristics

de Lange P.J., Pelser P.B., Liew Chia-Sin, Marshall A.J. Senecio pokohinuensis (Asteraceae), a new combination for an
endemic species of Mokohinau Islands, Hauraki Gulf (Tikapa Moana o Hauraki), northern Te Ika a Maui / North Island,
Aotearoa / New Zealand . . . .. ..o e

Fungi and Fungi-like Organisms

Marshall A.J., Blanchon D.J., Aptroot A., Liicking R., de Lange P.J. Five new additions to the lichenized mycobiota of the
Aotearoa / New Zealand archipelago . . . ... ..o o

Vegetation Science, Ecology, Conservation

Khomiak [.V. Syntaxonomy of restoration vegetation in quarries in Central Polissya............. ... .. ... ... ...

Red Data Book of Ukraine

Heluta V.P., Zykova M.O., Hayova V.P., Prydiuk M.P., Shevchenko M.V. An update to the species list of fungi in the Red Data
Book of Ukraine . .. ... ... .

Structural Botany

Odintsova A.V. Morphogenesis of fruit as a subject matter for the carpological studies ................ ... ... ... ......

Biotechnology, Physiology and Biochemistry
Vedenicheva N., Shcherbatyuk M., Kosakivska I. Effect of low-temperature stress on the growth of plants of Secale cereale
(Poaceae) and endogenous cytokinin content in roots and shoots . ............. ... .

Anniversary Dates

Mariya Ya. Zerova (on the 120" anniversary of the birth) ... ... .. .. .. . .



Cuctematuka, pnopuctuka, reorpadia pocmH

Plant Taxonomy, Geography and Floristics

https://doi.org/10.15407/ukrbotj79.125
RESEARCH ARTICLE

Senecio pokohinuensis (Asteraceae), a new combination for an
endemic species of Mokohinau Islands, Hauraki Gulf (Tikapa Moana
o Hauraki), northern Te Ika a Maui / North Island, Aotearoa / New

Zealand
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Abstract. Previous research has demonstrated that Senecio repangae subsp. repangae and subsp. pokohinuensis have
independent evolutionary origins. Here, we therefore elevate subsp. pokohinuensis to species rank: Senecio pokohinuensis.
Updated morphological descriptions for both species are also provided.
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Introduction

Senecio repangae de Lange & B.G.Murray (Fig. 1) is
endemic to Aotearoa / New Zealand and restricted to
the north-eastern part of Te Ika a Maui / North Island
(de Lange & Murray 1998) (Fig. 2). The species was
described with two subspecies, subsp. repangae (Fig. 1)
and subsp. pokohinuensis de Lange & B.G.Murray
(Fig. 2) by de Lange & Murray (1998). The authors
favoured the subspecies rank because both subspecies
have the same chromosome number (2n = 100), similar
vegetative morphology and identical seed characters, yet
are allopatric and different in floral characters. Senecio
repangae subsp. repangae has pilose stems and leaves
and 3-9 widely and unevenly spaced ray florets. These
florets have 1-2 mm long ligules, whose margins are
involute and apices are distinctly recurved and/or
twisted (de Lange & Murray, 1998). Senecio repangae
subsp. pokohinuensis differs by having less distinctly

Fig. 1. Senecio repangae de Lange & B.G.Murray. A: Flowering
plant, Repanga / Cuvier Island; C: Inflorescence showing
capitula and unevenly spaced ray florets, Repanga / Cuvier
Island (images: A, J. Smith-Dodsworth; B, G.M. Crowcrofft)

pilose, glabrescent leaves, broadly cylindric involucre,
and generally more (8—14) and evenly spaced ray florets,
which have (3-)4(-6) mm long ligules with plane
margins and flat apices.

© 2022 P.J. de Lange, P.B. Pelser, Chia-Sin Liew, A.J. Marshall. 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

Yipaincoruii 6omaniunuii scypnan, 2022, 79(3)

125


https://doi.org/10.15407/ukrbotj79.125
https://orcid.org/0000-0001-6699-7083
https://orcid.org/0000-0002-6990-1419
http://orcid.org/0000-0003-0944-6423
https://orcid.org/0000-0002-8603-9461
https://doi.org/10.15407/ukrbotj79.125
https://doi.org/10.15407/ukrbotj79.125
mailto:pdelange@unitec.ac.nz

B 174°
DN N
\\\ R S
N, <o
\\ NS, : i‘

--35.5°

Aotearoa /
New Zealand

T
C 175.125°

Mokohinau
Islands

Ly

4 Kilometers

{ S~
s S~
o -8 Tikapa Moana = =« -

A

;

~

3" - o Hauraki / o S=———
7 ~ Hauraki Gulf

: dﬁi%@ "’ >

=]

3 .o
o s

Te lka a Maui /

North Island N
S&, " E

’.;?A
2 0 25 50 100 Kilometers
N Y Y [N [N TN N |

Fig. 2. Distribution of Senecio repangae and S. pokohinuensis, northern Aotearoa / New Zealand. A: Aotearoa / New Zealand, hashed
box showing range of Senecio repangae and S. pokohinuensis; B: Range of Senecio repangae (dashed line) and S. pokohinuensis
(box); C: Mokohinau Islands, which encompass the range of S. pokohinuensis

Using phylogenetic analyses of nuclear and plastid
DNA sequence data, Liew et al. (2018) showed that both
subspecies of S. repangae have an allopolyploid hybrid
origin. This hypothesis was previously presented by de
Lange & Murray (1998) on the basis of karyological
peculiarities of these two taxa. Both subspecies
originated as a result of hybridisation between a paternal
parent from the Lautusoid Senecio group (sensu Liew
et al., 2018; 2n = 40) and a maternal parent from the
Disciform s.str. group (sensu Liew et al., 2018; 2n =
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60). Their precise phylogenetic positions within the
molecular phylogenies presented by Liew et al. (2018)
are poorly resolved and supported, but morphological
resemblance and sympatry suggest a hybrid origin of
subsp. repangae involving S. lautus G.Forst. ex Willd.
(2n = 40) and S. scaberulus (Hook.f.) D.G.Drury (2n =
60) (chromosome numbers for the latter two taxa from
Beuzenberg, 1975). Liew et al. (2018) also considered
S. hispidulus A.Rich. (2n = 60; Lawrence 1980) as an
alternative maternal parent, but concluded that this was

Ukrainian Botanical Journal, 2022, 79(3)



less likely, because it is a relatively recent arrival in New
Zealand (Belcher, 1956; Drury, 1974). Beyond most
likely involving S. lautus (again because of sympatry
and morphological resemblance), the parentage of
subsp. pokohinuensis is less evident. However, Liew et
al (2018) considered it unlikely that either S. Aispidulus
or S. scaberulus was its maternal parent, because neither
of these nor S. lautus are glaucous or glabrescent.
Subspecies pokohinuensis and subsp. repangae therefore
most probably originated as a result of different
hybridization events involving different combinations
of parental species. As such, S. repangae subsp.
pokohinuensis merits elevation to species rank. The
required nomenclatural action is taken here, and revised
descriptions for S. pokohinuensis and S. repangae s. str.
are provided.

New Combination

Senecio pokohinuensis (de Lange & B.G.Murray) de
Lange, comb. & stat. nov. (Fig. 3)

Basionym: Senecio repangae subsp. pokohinuensis
de Lange & B.G.Murray, New Zealand J. Bot. 36(4): 512
(1998)

Type: AOTEAROA / NEW ZEALAND, Te Ika a
Maui / North Island, Eastern Northland and Islands
Ecological Region, Taranga Ecological District,
Mokohinau Islands Nature Reserve, Burgess (Pokohinu)
Island, 15 Nov. 1993, PJ. de Lange 2691 (Holotype: AK
226359; isotypes, AD, CHR, K, WAIK, WELT).

Description: Erect, sparingly branched, annual or
short-lived perennial herb, (0.2-)0.8—-1.2 m tall, arising
from a stout woody rootstock. Stems sparsely pilose,
glabrescent. Foliage + shiny, glaucous-green. Leaves
sparsely pilose, glabrescent. Basal leaves cuneately
narrowed or shortly petiolate, broadly elliptic-oval or
rhomboidal, coarsely toothed, rarely lyrate-pinnatifid.
Mid-cauline leaves amplexicaul, usually deeply bifid
at base, narrow, ovate, elliptic, lanceolate or oblong,
pinnately lobed, 1-2-pinnatifid with the segments
lanceolate to oblong, entire or few-toothed, gradually
diminishing in size up the stem, becoming sessile.
Uppermost leaves smaller, lanceolate, dentate or
pinnatifid. Supplementary bracts (5-)7(-9), narrow,
(2-)3-5 mm long; lowermost usually dentate; margins
often slightly villous, apex villous. Capitulum broadly
cylindric; involucral bracts (12—)14(-20), lanceolate;
6-7(-9) mm long, usually glabrous with purple-black
villous tips. Ray florets (8-)12(-14); ligules (3—)4(—

Vkpainucoxuii 6omaniunuii ocypuan, 2022, 79(3)
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Fig. 3. Senecio pokohinuensis (de Lange & B.G.Murray)
de Lange. Plant growing in loose greywacke gravel near
lighthouse, Pokohinu / Burgess Island, Mokohinau Island group
(image: T. Greene)
6) mm long, sulphur yellow, evenly spaced, margin
plane, apex not recurved or twisted; apex shallowly
3—4-toothed. Disc yellow, 5-6 mm diameter. Cypsela
narrowly oblong-elliptic, 2.2-3.0 mm long, grey, slightly
narrowed at apex, base cuneate; ribs broad and rounded,
grooves narrow, covered in hairs, hairs short, retrorse, in
(3-)5-8 rows, filling grooves and most of ribs with hairs
distinctly denser toward apex and between ribs. Pappus
4-5 mm, scabridulous, white to off-white, caducous.
Distribution: Endemic to the Mokohinau Island
group, northern Hauraki Gulf (Tikapa Moana o
Hauraki), northern Te Ika a Maui / North Island,
Aotearoa / New Zealand (Fig. 2). There it is found
on the following islands within that group (west to
east): "Stack H", Atihau, Hokoromea, Motupapa, Arch
Way, Motuharakeke, "Stack B", "Stack D", "Stack F",
Pokohinu, Lizard and Motukino (de Lange & Murray
1998).
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Emended Description

Senecio repangae de Lange & B.G.Murray, New
Zealand J. Bot. 36(4): 510 (1998) (Fig. 1)

Type: AOTEAROA / NEW ZEALAND, Te Ika a
Maui / North Island, Coromandel Ecological Region,
Mercury Islands Ecological District, Repanga / Cuvier
Island, west of Landing Bay, 10 m. a.s.l.,, 22 October
1993, PJ. de Lange 2424 (Holotype: AK 218957,
Isotype AD, CHR, K, WAIK, WELT).

Description: Erect, sparingly branched, annual
or short-lived perennial herb, (0.2-)0.8-1.2 m tall,
arising from a stout woody rootstock. Stems pilose.
Foliage dull dark, grey-green. Leaves pilose. Basal
leaves cuneately narrowed or shortly petiolate, broadly
elliptic-oval or rhomboidal, coarsely toothed, rarely
lyrate-pinnatifid. ~Mid-cauline leaves amplexicaul,
usually deeply bifid at base, narrow, ovate, elliptic,
lanceolate or oblong, pinnately lobed, 1-2-pinnatifid
with the segments lanceolate to oblong, entire or few-
toothed, gradually diminishing in size up the stem,
becoming sessile. Uppermost leaves smaller, lanceolate,
dentate or pinnatifid. Supplementary bracts (5-)7(-9),
narrow, (2—)3—5 mm long; lower most usually dentate;
margins often slightly villous, apex villous. Capitulum
campanulate; involucral bracts (9—)13(-17), lanceolate;
(8-)9(~14) mm long, usually glabrous with purple-black
villous tips. Ray florets (3—)7(-9) (rarely 0); ligules
(1-)2 mm long, sulphur yellow, widely and unevenly
spaced, margin involute, apex recurved and/or twisted;
apex shallowly 3—4-toothed. Disc yellow, 4-5 mm
diameter. Cypsela narrowly oblong-elliptic, 2.5-3.0 mm
long, grey, slightly narrowed at apex, base cuneate; ribs
broad and rounded; grooves narrow, covered in hairs,
hairs short, retrorse, in (3—)5—8 rows, filling grooves and
most of ribs with hairs distinctly denser. Pappus 4.0-5.0
mm, scabridulous, white to off-white, caducous.

Distribution: Endemic to the northern portion of
Te Tka a Maui / North Island, with a mostly easterly
offshore island distribution from Te Wakatehaua, Oneroa
o Tohe / Ninety Mile Beach, Te Aupouri east and south
to Repanga / Cuvier Island (de Lange & Murray 1998)
(Fig. 2). Senecio repangae is most common on Aotea
/ Great Barrier Island and Repanga / Cuvier Island. It
appears to have declined from other locations mentioned
by de Lange & Murray (1998).
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octpoBa (HoBa 3enannis). Yrpaincoxuii 6omaniynuii srcypuan, 79(3): 125—129 [In English].

Texuiunnii yaiBepcutet YaiTek, Oxnenn 1142, Hosa 3enanmis: I1.[1x. ne Jlanre, A./Ix. Maprramn. YHiBepcutet
Kantep0bepi, Kpaiictaepu 8140, Hosa 3enmanmis: [1.b. [lenssep. YHiBepcuter Hebpacku, Jlinkonsn, NE 68588, CLLIA:
Yia-Cin JIpto.

Pedepar. [Tonepenupo npoBeieHi 10 CIiHKEHH TOKa3aly, mo Senecio repangae subsp. repangae i subsp. pokohinuensis
MalOTh CaMOCTIiifHe eBOMOLiiiHe MmoxomkeHHs. Tomy subsp. pokohinuensis TigHeCeHO 10 BHAOBOTO paHry Senecio
pokohinuensis. HaBejeHo OHOBIICHI MOP(OJIOTIYHI OIIHCH 000X BHIB.

KurouoBi ciioBa: Asteraceae, Senecioneae, Senecio, S. repangae, S. repangae subsp. pokohinuensis, S. pokohinuensis,
Hosa 3enanis, HoBa KOMOIHAIis, TAKCOHOMIsI
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Introduction

The Aotearoa / New Zealand archipelago (268 021
km?) is by world standards considered rich in lichens
(Galloway, 1985, 2007a, b, 2008), with c. 2026 taxa
currently recognized (de Lange et al., 2018). Yet despite
two Flora treatments (Galloway, 1985, 2007a, b),
and two conservation threat listings (de Lange et al.,
2012, 2018), it is estimated that perhaps as much as
15% of the taxa are yet to be described or discovered
(Galloway, 2007a; de Lange et al., 2018). Although
lichens are widely used internationally as bioindicators
of pollution and of forest health in general (Rose, 1974,
1976, 1992; Selva, 1994; McCune, 2000, Zedda, 2002),
for this use to be effective it is necessary to understand
the lichen diversity and composition of the different

vegetation associations being monitored. Recent
international studies (e.g. Vondrak et al., 2018) have
discussed monitoring techniques and the importance of
lichens as bioindicators, but in Aotearoa / New Zealand
despite recognition of the ecological importance of
lichens (Scott et al., 1997; Ryan, 2002; Porada et al.,
2013; Ranft et al., 2018), they are not usually collected
and identified for monitoring purposes (de Lange
et al., 2012), or if this is attempted, it is incompletely
carried out. For example, the Aotearoa / New Zealand
Department of Conservation (DOC, 2017) has installed
an extensive series of permanent vegetation monitoring
plots throughout New Zealand to monitor impacts of
global warming and ecosystem health, sampling from
these plots macrolichens, but not the crustose taxa
(DOC 2017; S. Rowland pers. comm., January 2019). At

© 2022 A.J. Marshall, D.J. Blanchon, A. Aptroot, R. Liicking, P.J. de Lange. 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

130

Ukrainian Botanical Journal, 2022, 79(3)


https://doi.org/10.15407/ukrbotj79.130
https://orcid.org/0000-0002-8603-9461
https://orcid.org/0000-0002-7931-5499
https://orcid.org/0000-0001-7949-2594
https://orcid.org/0000-0002-3431-4636
https://orcid.org/0000-0001-6699-7083
https://doi.org/10.15407/ukrbotj79.130
https://doi.org/10.15407/ukrbotj79.130
mailto:pdelange%40unitec.ac.nz?subject=

Sw,gnéo\n Sceni\s,Re’sérve
Auckland
Hillsborough’Cemetery
Tamaki Makaurau Auckland - R
Walpole Avenue Reserve
Aotearoa &
New Zealand 1 8
Chatham Islands /F"‘
Rékohu
. / ) Rooseville Reserve
z
g
T
0 5 10 20 Kilometers
1 174,5°E L 1l

E;[e Del Res%

Fig. 1. The Aotearoa / New Zealand archipelago, showing the locations where the lichens reported in this paper were collected

the regional level, the Auckland Council maintain 257
similar permanent plots but do not record lichens at all
(Khin, 2013). To remedy this, a project was initiated by
Unitec Institute of Technology and Auckland Council
(Unitec Institute of Technology Project RE15008) in
which a complete inventory of the lichens present within
50 of the 257 Auckland Council permanent vegetation
monitoring plots (400 m?) was undertaken. These 50
plots encompass the full diversity of indigenous forest
vegetation associations within the Auckland region
(Fig. 1). To date, we have collected nearly 3000 lichen
specimens from these plots, the ongoing analysis of
which has uncovered a number of lichen taxa that
are either new and required formal description (e.g.,
Ocellularia jacinda-aderniae A.J.Marshall, Blanchon,
Liicking et de Lange (Marshall et al., 2019a) or are
additions to the New Zealand lichenized mycobiota e.g.,
Pertusaria endoxantha Vain (Marshall, Blanchon, 2017)
and five new Pyrenula Ach. species records (Marshall
et al., 2019b).

Yipaincoruii 6omaniunuii scypnan, 2022, 79(3)

Similar studies, albeit in a less-structured way, are
being carried out in other regions and on offshore
island groups where the lichenized mycobiota is poorly
known. For example, five new species of Buellia were
described from Otago in 2017 (Elix, Knight, 2017; Elix
et al., 2017), three new species and five new species
records were noted from the Antipodes, Auckland
and Campbell islands (Elix, 2018), while a study of
collections of lichens from the Kermadec Island group
uncovered unexpected lichen diversity, including a new
species, Buellia insularicola Elix & de Lange and new
species records of Amandinea M.Choisy ex Scheid. &
H.Mayrhofer, Buellia De Not., Pseudocyphellaria Vain.,
Ramalina Ach. and Sticta (Schreb.) Ach. (de Lange,
Galloway, 2011; de Lange, Blanchon, 2011; Elix, de
Lange, 2017). Similarly, a new species of Lecanora
Ach., L. kohu Printzen, Blanchon, Fryday & de Lange,
was described from the Chatham Islands (Printzen et al.,
2017).
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As part of three wider projects documenting the
lichens of the Auckland Region, Chatham Islands
and the Kermadec Islands, we intend to publish new
discoveries and taxa new to science as a precursor to
more comprehensive listings for these areas. Therefore,
in this paper we formally add and provide descriptions
for five lichen species that are additions to the currently
accepted Aotearoa / New Zealand lichenized mycobiota
(de Lange et al., 2018).

Materials and Methods

Lichen specimens were collected from trees within
400 m? permanent vegetation plots within the
Auckland Region, or opportunistically on the Chatham
Islands. Specimens were examined with standard
microscopic techniques (Marshall et al., 2019a), with
all photographed cross-sections mounted in water. The
chemical constituents were studied using thin-layer
chromatography (Culberson, 1972; White, James, 1985)
using solvent C. Voucher specimens were deposited
in the herbarium at Unitec Institute of Technology/Te
Pukenga (UNITEC).

Results and Discussion

The new records discussed here were discovered in the
Auckland Region (Fig.1) at: Dingle Dell (36.858853° S,
174.856314° E, 34 m as.l), an area of indigenous
vegetation that had been mostly cleared and then
revegetated (Wilcox et al, 2013), an area of coastal
regenerating forest dominated by tree ferns close to
Hillsborough Cemetery (36.928952° S, 174.753115° E,
45 m as.l), a small remnant of mature totara
(Podocarpus totara D.Don var. totara) forest at Walpole
Avenue Reserve (37.015621° S, 174.894990° E, 48 m
a.s.l.), Swanson Reserve (36.861178° S, 174.590520° E,
64 m as.l.), and Rooseville Reserve (37.200318° S,
174.915582° E, 102 m a.s.1.). A further species discussed
here, Zwackhia viridis (Ach.) Poetsch & Schied. whose
discovery without a species description was discussed
by Marshall & de Lange (2020) is so far only known
from collections made from Nikau Bush (43.762325° S,
176.573426° W, 57 m a.s.l.) on Rékohu / Chatham Island
(Fig. 1). All of the records have so far been found at only
one or two locations, so further searching is warranted to
understand the exact range of these species in Aotearoa /
New Zealand.
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New Lichen Records

Alyxoria ochrocheila (Nyl.) Ertz & Tehler Fungal
Diversity 49 (1): 50. 2011.

(= Opegrapha atra f. ochrocheila (Nyl.) Leight., =
Opegrapha atricolor Stirt., = Opegrapha ochrocheila
Nyl., = Opegrapha rubescens Sandst., = Opegrapha
wainioi Zahlbr.)

Description (Fig. 2). Thallus effuse, spreading, very
thin or immersed, inconspicuous, smooth or cracked,
whitish, white-grey rarely tinged brownish or olive-green,
lacking a prothallus. Ascomata 0.6—2.5 x 0.18—0.25 mm,
0.06—-0.1 mm high, sessile, simple or branched, straight
to flexuose, sometimes irregularly gnarled, sinuous
or rarely stellate, scattered or contiguous; exciple and
sometimes the disc encrusted with a bright orange/red-
orange pruina of unknown composition, K+ magenta,
rarely totally absent; disc a slit, occasionally widening
to a broad disc with a thin margin; epihymenium red-
brown; hymenium 45—60 pm tall, faint I+ blue in upper
part, strongly I+ red in lower part; subhymenium I+
pale blue. Hypothecium pale brown, 15-25 pm tall, I+
blue; paraphysoids to 1.5 pm. Asci claviform, 45—55 x
10—15 pm. Ascospores 12.5—15(=20) x 3—5 um, clavate,
one of the median cells enlarged, 3-septate. Pycnidia and
conidia so far not observed in Aotearoa / New Zealand
material.

Chemistry: Thallus C—, K+/— purple (pruina), KC—,
P—, UV-.

Specimen seen. Aotearoa / New Zealand, Te Ika
a Maui / North Island, Tamaki Makarau / Auckland,
Hillsborough, Hillsborough Rd, Hillsborough Cemetery,
A.J. Marshall (AM22L) & S. Graham, 2 Oct 2016,
UNITEC 9476.

General geographical distribution: Europe (e.g.,
Belgium, France, United Kingdom, Ireland, Poland),
North America (United States of America), Africa
(Angola, Gabon, Rwanda), Asia (Papua New Guinea,
Philippines) (Cannon et al.,, 2021; Ertz, 2008; Nash
et al., 2007).

Notes: In the field Alyxoria has a superficial
resemblance to species of Opegrapha with a white
thallus, distinctive black lirellac and three-septate
ascospores. However, none of the members of
Opegrapha currently recognised in the New Zealand
lichenized mycobiota (Galloway, 2007; de Lange
et al., 2018) possess the striking orange pruina (Fig. 2)
that turn deep purple when spot-tested with potassium
hydroxide solution. However, the species is regularly
found lacking pruina (e.g. in Europe), so collections of
A. ochrocheila may be present in herbarium collections
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Fig. 2. Alyxoria ochrocheila. A: thallus of Alyxoria ochrocheila with vibrant orange pruina on lirellae, scale = 1.5 mm; B: close-up
of lirellae showing K+ purple reaction of orange pruina, scale = 0.5 mm; C: 8-spored asci, scale = 40 um; D: ascospore of Alyxoria
ochrocheila, with one of the median cells wider than others, scale = 10 um (images from UNITEC 9476: A.J. Marshall)

incorrectly identified as Opegrapha (Ertz, pers. comm.,
May 2022; Cannon et al., 2021).

Alyxoria  ochrocheila has a subcosmopolitan
distribution (Cannon et al., 2021; Ertz, 2008; Nash
et al., 2007) but so far it has only been collected from
one location in Aotearoa / New Zealand. This lack of
collection is surprising given the striking orange pruina
which are most unusual for members of the Arthoniales
present in Aotearoa / New Zealand [Coniocarpon
cinnabarinum DC. (Arthoniaceae) also has orange
pruina but has not been collected within the fifty plots
performed within our study]. Coniocarpon is best
distinguished from Alyxoria by the short ascomata
with lack of carbonization in the walls and by the
4—7-septate rather then 3-septate ascospores which are
wider (5—8 um c.f.,, 3—5 um in Alyxoria ochrocheila),
longer (20—26(—=30) um c.f. 12.5-15(-20) pm in
A. ochrocheila) and clavate with an enlarged upper cell
(macrocephalic).

Yrpaincovruii 6omaniunuii acypnan, 2022, 79(3)

The Alyxoria specimen was collected from the trunk
of a Cyathea dealbata (G.Forst.)) Sw. tree fern in a
regenerating urban forest fragment in West Auckland.
Other species growing alongside included Lepraria
ulrikii Grewe, Barcenas-Pefia, R. Diaz & Lumbsch,
Chrysothrix xanthina (Vain.) Kalb and Coenogonium
luteum (Dicks.) Kalb & Liicking.

During surveys of Auckland vegetation plots, a sterile
white crust similar to 4lyxoria can often be observed
on the lower caudex of mature tree ferns (Cyathea Sm.
spp.), particularly Cyathea dealbata. Possibly this crust
is Alyxoria, irrespective, careful scrutiny of Cyathea is
now needed to find further specimens of this species. To
that end a further survey of the area where the specimen
was collected to find more fertile material and ascertain
population size was unsuccessful; further survey of
indigenous forest remnants along the same stretch of
coastline would be worthwhile.
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Fig. 3. Anisomeridium anisolobum. A: thallus of Anisomeridium anisolobum, scale =2 mm; B: close up of perithecia, scale = 1 mm;
C: close up of perithecia, scale = 1 mm; D: asci, scale = 30 um; E: ascospores with one locule distinctly bigger than the other, scale =

30 um (images from UNITEC 10576: A.J. Marshall)

Anisomeridium anisolobum (Miill. Arg.) Aptroot,
Bibliotheca Lichenologica 57: 21. 1995.

(£ Arthopyrenia anisoloba Mill. Arg., = Ditremis
anisoloba (Miill. Arg.) R.C. Harris).

Description (Fig. 3). Thallus whitish to grey, UV—,
smooth-varnished, possibly appearing white-maculate
(original description). Ascomata perithecioid, black,
matt, mostly solitary or occasionally aggregated, 0.25—
0.5 mm in diameter, ostiole apical or slightly off-centre
and often inconspicuous, dimidiate (outer wall only
covering upper half); paraphyses thread-like, entangled,
connected and branched, asci clavate, ¢. 50-75 x 18—
25 um, with a thick wall, spores 8 per ascus, irregularly
uniseriate, smooth, straight, cuneiform-obovoid,
1-septate with the lower cell smaller and the upper one
larger, with rounded ends, often constricted at septum
(12.5-)15-20 x 7.5-10 pm.

Chemistry: Thallus K-, C—, KC—, PD—-, UV—, TLC,
no lichen products detected.
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Specimen seen: Aotearoa / New Zealand, Te Ika a
Maui / North Island, Tamaki Makarau / Auckland, St
Heliers, Dingle Dell Reserve, A. J. Marshall 32BE &
J. Anderson, 13 Sep 2016, UNITEC 10576.

General geographical distribution: Pantropical
(Aptroot et al., 1994; Aptroot et al., 2022; Harris, 1990).

Notes: Anisomeridium anisolobum differs from
A. subatomarium (C.Knight) R.C.Harris by having
larger perithecia that are not immersed in the substratum
(0.2 mm for A. subatomarium whereas the perithecia
varied from 0.25 to 0.5 mm in the material examined). It
differs from A. biforme (Borrer) R.C.Harris as its spores
have a distinctly sub-median septum (Fig. 3). Spores
are uniseriate to irregularly arranged in the ascus, with
distinctly rounded ends, lacking the apical ‘complex
dimple’ (Galloway, 2007) of Acrocordia gemmata
(Ach.) A.Massal. Anisomeridium anisolobum also differs
from A. subbiforme (C.Knight) R.C.Harris, as the spores
are a different shape and are not biseriate in the ascus as
suggested by Galloway (2007).
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Anisomeridium anisolobum is widely distributed in
the tropics and subtropics (Aptroot et al., 1994, 2022;
Harris, 1990), but has so far only been collected from
the one location from Aotearoa / New Zealand. That
specimen (UNITEC 10576) was found growing on
nikau (Rhopalostylis sapida H.Wendl. & Drude) in
Dingle Dell Reserve, Auckland an urban indigenous
forest enhanced by deliberate plantings (Esson, 1960;
Wilcox et al., 2013). Other lichen species present on the
same host species are diverse, but the most commonly
encountered include Mazosia phyllosema (Nyl.) Zahlbr.,
Opegrapha agelaeoides Nyl. and Arthonia peraffinis
Nyl. Considering the vegetation history of Dingle
Dell, a habitat derived from regenerating coastal forest
and deliberate plantings, it is intriguing that, aside
from the Anisomeridium, the same location had three
species of Pyrenula new to Aotearoa / New Zealand
(Marshall et al., 2019). This is not what one would
expect for lichen diversity, as typically only natural
indigenous vegetation would support unusual lichen
taxa (Galloway, 2008). Dingle Dell should be studied
further to understand the occurrence of this unexpected
diversity. Being surrounded by urban development it is
uncertain whether some of the species occurrences are as
a result of recent introductions, or, more likely, whether
they indicate a level of forest continuity in the area
overlooked by Wilcox et al. (2013), who documented
the vegetation history of Dingle Dell. We further assume
that the lack of previous records probably also reflects
that the crustose lichens of Aotearoa / New Zealand are
still very poorly collected and studied by lichenologists
(de Lange et al., 2012).

Fissurina dumastii Fée, Essai Crypt. Ecorc. 45. 1825

(= Graphis dumastii (Fée) Spreng., = Graphis glauca
Miill.Arg., = Fissurina glauca (Miill. Arg.) Staiger.)

Description (Fig. 4). Thallus green, thin, smooth,
glossy. Ascomata inconspicuous, rare to abundant,
immersed, indicated by a thin line between the two
thin lips, sometimes slightly open, somewhat raised
and paler than the thallus, straight, curved or sinuous,
often branched, 1-3 mm long, 0.05-0.15 mm wide.
Proper exciple absent. Hymenium 100-125 pm thick.
Ascospores overlapping-uniseriate, ellipsoid to clavate,
4-locular, 16-20 x 8-10 pm, I-.

Chemistry: Thallus K-, C—, KC—, PD—, UV—, TLC,
no lichen products detected.

Specimens seen: Aotearoa / New Zealand, Te Ika
a Maui / North Island, Tamaki Makarau / Auckland.
Manurewa, Walpole Avenue Reserve, 4. J. Marshall

Yipaincoruii 6omaniunuii scypnan, 2022, 79(3)

384B & D.J.Blanchon, 2 Oct 2017, UNITEC 12873;
Manurewa, Walpole Avenue Reserve, A.J. Marshall &
PJ. de Lange, 8 Apr 2022, UNITEC 13369; Manurewa,
Orford Park, 4.J. Marshall & PJ. de Lange, 8 Apr 2022,
UNITEC 13368.

General geographical distribution: Pantropical
(Archer, 2009; Joshi et al., 2013).
Notes: Within the New Zealand lichenised

mycobiota, Fissurina dumastii resembles F. insidiosa
C.Knight & Mitt. in having no demonstrable chemistry
and pale lirellac. However, Fissurina dumastii lacks the
black prothallus of F. insidiosa, has less conspicuous and
shorter lirellae (thickened in F insidiosa) that are more
often branched, and a mainly continuous thallus (less
fissured and lacking the shallow verrucae characteristic
of F. insidiosa) (Fig. 4). Within the material examined
the abundance and density of lirellae varied (Fig. 4) and
the small, inconspicuous nature of the lirellae, combined
with low light, made it difficult to distinguish this
species in the field from other lichens, notably Porina
exocha (Nyl.) PM.McCarthy on the same tree without
a 10x hand lens. The taxonomy of F. dumastii is not
settled; the type has weakly amyloid ascospores and
apically spinulose paraphyses, but most other records
show inamyloid ascospores and smooth paraphyses.
Fissurina dumastii is pantropical in distribution, and
has previously been recorded from Australia, Indonesia,
India, Thailand, Vietnam, the Solomon Islands, Brazil,
Bolivia, Colombia, and the southeastern United States
of America, among other countries (Archer 2009;
Joshi et al., 2013). In New Zealand, the species was
first collected by us in 2017, growing on the bark of
kahikatea (Dacrydium dacrydioides (A.Rich) de Laub.)
at Walpole Avenue Reserve in Manurewa, Auckland. A
return to the site found more material on this host, and
also a small population growing on rewarewa (Knightia
excelsa R.Br.), another hard-barked tree, and a search
of another nearby reserve (Orford Park) found another
population on kahikatea. Both reserves are characterised
by tall totara (Podocarpus totara var. totara) and
kahikatea, with Fissurina dumastii growing close to
the base of these phorophytes, and on their exposed
roots in low-light conditions. Lichen diversity at these
sites was not high, probably due to the low light levels,
sparse understorey (caused by human traffic), their small
size and the fact that they are surrounded by residential
houses. Associated lichens also suggest that these forest
remnants are heavily disturbed, as they are species
typical of urban vegetation, and exotic planted trees
e.g., Graphis anfractuosa, (Eschw.) Eschw., Opegrapha
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Fig. 4. Fissurina dumastii. A: habitus of Fissurina dumastii on kahikatea (Dacrycarpus dacrydioides) at Walpole Reserve, Manurewa,
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scale = 1.5 mm (image: P.J. de Lange); B: specimen of Fissurina dumastii on kahikatea, lirellae extremely crowded, scale = 1.5 mm;
C: specimen of Fissurina dumastii from rewarewa (Knightia excelsa), the lirellae more sparse on the thallus, scale = 1.5 mm; D:
ascospores, scale =20 pum (images from UNITEC 12870, 12873: A.J. Marshall B-D)

agelaeoides Nyl., Porina exocha, Dirinaria applanata
(Fée) D.D.Awasthi, Parmotrema reticulatum (Taylor)
M.Choisy and Chrysothrix xanthina.

Porina americana Fée. Essai Crypt. Exot. (Paris) 1:
83. 1825.

(= Pertusaria americana (Fée) Mont., = Porophora
americana (Fée) Spreng.)

Description  (Fig. 5). Thallus epiphloeodal,
continuous to richly rimose, pale grey-brown, pale
yellow-brown or pale greyish green, matt to slightly
glossy, smooth to verruculose, (20-)40-60(—100) um
thick, corticate, occasionally with simple or branched
isidioid outgrowths; prothallus not apparent. Algae
Trentepohlia; cells 7-14 x 7-12 um. Perithecial verrucae
hemispherical to subglobose, 0.50-0.75 mm diam.;
wall containing a layer of colourless crystals; apex
concolorous with the thallus to medium brown; ostiole
inconspicuous or in a shallow depression. Involucrellum
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apical to dimidiate or extending to exciple base level,
yellow-brown to orange-brown, becoming more visible
when wet. Centrum 0.25-0.45 mm wide. Exciple 15-25
um thick, pale yellow-brown. Asci elongate-cylindrical,
200-220 x 45-55 pm. Ascospores mostly straight
or occasionally slightly curved, fusiform to broadly
fusiform, (9-)11-12 septate, (85-)100-120 x 20-25(—
28) pum including perispore. perispore distinct, 4-6 pm
thick. Pycnidia not seen.

Chemistry: No lichen products detected.

Specimens seen: Aotearoa / New Zealand, Te Ika
a Maui / North Island, Tamaki Makarau / Auckland.
Swanson, Swanson Scenic Reserve, A.J. Marshall
34BV & J. Anderson, 13 Oct 2016, UNITEC 12871;
Swanson, Swanson Scenic Reserve, 4.J. Marshall 34G
& J. Anderson, 13 Oct 2016, UNITEC 12870; Pukekohe,
Rooseville Reserve, 4.J. Marshall 35J & J. Anderson,
17 Oct 2016, UNITEC 12872.
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Fig. 5. Porina americana. A: thallus of Porina americana in wet state with perithecia very noticeable. When dry they are often
inconspicuous, scale = 3 mm; B: close-up of perithecium, scale = 1 mm; C: spores in ascus, scale = 100 um; D: ascospore, scale =

35 um (images from UNITEC 12871: A.J. Marshall)

General geographical distribution:
(Rincon-Espita, 2013; Vinayaka et al., 2011).

Notes: The species is also known from Colombia,
India, Sri Lanka and Thailand (Rincon-Espita, 2013;
Vinayaka et al., 2011).

Porina americana superficially fits the description of
P. nucula Ach. (Galloway, 2007) in thallus morphology,
but differs in having larger ascospores with a greater
number of septac. Spores are strongly halonate as with
P nucula, the walls of the perispore being up to 6
microns (Fig. 5).

Future molecular work would ascertain whether
this is the same species described by Fée or if there is
something different in New Zealand, given that the
ascospores appear to be larger than in the description of
this species given by Upreti (1994), the ascospores of
which were up to maximum of 100 um.

Pantropical
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Within New Zealand, this species was found at two
sites, ¢. 90 km apart. The plot at Swanson Scenic Reserve
is dominated by large titoki (4lectryon excelsus Gaertn.
subsp. excelsus) and rewarewa (Knightia excelsa), and
the collections themselves came from rewarewa and
mahoe (Melicytus ramiflorus J.R.Forst. & G.Forst.
subsp. ramiflorus). At Rooseville Reserve the plot was
dominated by large kohekohe (Didymocheton spectabilis
(G.Forst.) Mabb, & Holzmeyer) and the collection
was corticolous on pukatea (Laurelia novae-zelandiae
A.Cunn.). At both plots there is a dense canopy causing
heavy shade in the understorey where the specimens
were collected. Other species occurring in the vicinity
include Mazosia phyllosema (Nyl.) Zahlbr., Phyllopsora
furfuracea (Pers.) Zahlbr., and Coenogonium implexum
Nyl.
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Fig. 6. Zwackhia viridis. A: thallus of Zwackhia viridis on nikau (Rhopalostylis sapida) at Nikau Bush Conservation Area, R€kohu /
Chatham Island, scale =5 mm; B: close-up of lirellae, scale = 2 mm; C; 8-spored ascus, scale = 35 um; D: ascospore, terminal cells
usually longer than others, scale = 15 pm (images from UNITEC 12163: P.J. de Lange (A-B), A.J. Marshall (C-D)

Zwackhia viridis (Pers. ex Ach.) Poetsch and Schied.

(= Graphis viridis (Ach.) Branth, & Rostr., = Graphis
involuta Wallr., = Opegrapha viridis (Ach.) Nyl.)

Description (Fig. 6). Thallus inconspicuous to thin,
continuous to finely cracked, smooth, pale brown,
pale grey, greenish grey, brownish grey or green, matt.
Prothallus occasionally present, dark brown, 0.1-0.2
mm wide. Ascomata scattered more or less evenly over
the thallus, rarely grouped by 2—4, lirelliform, simple or
rarely with 1-2 short to long branches, sessile, black,
straight or curved, rarely slightly flexuose, 0.2-1.2
x 0.15-0.3 mm; hymenial disk a slit, not pruinose.
Excipulum dark brown, K+ olivaceous (Atra-brown),
continuous below the hymenium, 25-50 pm wide
laterally, 15-80 pum wide at base. Hypothecium pale
brown, 5-20 pm tall, K+ olivaceous, I+ red. Hymenium
hyaline, not inspersed with oil droplets, I+ red, 75—
120 pm tall; hymenial gel K/I+ blue. Paraphysoids
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branched, anastomising, 1.0-1.5 um wide, not distinctly
enlarged at the apex. Epihymenium pale brown, I+ red.
Asci clavate to ellipsoid, 8-spored, 55—70 x 16-22 um,
with a distinct K/I+ apical blue ring. Ascospores
fusiform, hyaline, straight or rarely slightly curved,
10-15(-17)-septate, not constricted at the septa, median
cells + as long as wide in the mature ascospores, terminal
locules elongated, 30.0-42.5 x 4.5-7.5 um, perispore
1.5-2.5 um wide, hyaline, becoming evenly brown when
over-matured. Pycnidia and conidia so far not observed
in NZ material.

Chemistry: Thallus K-, C—, KC—, PD-, UV—; TLC:
no lichen products detected.

Specimens seen: Aotearoa / New Zealand, R€kohu /
Chatham Island, Nikau Bush Conservation Area, P.J. de
Lange CH3071, 21 Sep 202, UNITEC 12163; P.J. de
Lange CH4119, 27 Jun 2021, UNITEC 12890.
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General geographical distribution: Cosmopolitan
(Ertz, 2008).

Notes: Cosmopolitan in distribution (Ertz, 2008), the
species has been recorded in Europe, the Americas, Asia,
Africa and Oceania.

The thallus of Zwackia viridis when fresh often
has a greenish tinge — see https:/inaturalist.nz/
observations/87944115. In dry specimens the thallus is
whitish, chartaceous and furnished with small, black,
almost consistently solitary lirellae (Fig. 6). As with
most opegraphoid species, Zwackhia viridis is best
recognised by the spores which are unlike other species
currently recognised in the Aotearoa / New Zealand
Lichen Flora where they were all treated as Opegrapha
by Galloway (2007). From these, Zwackhia viridis is
readily distinguished by the spores which have a greater
number of septae and longer length (Fig. 6).

As described by Marshall & de Lange (2020)
Zwackhia viridis has so far only been recorded from
the trunks of nikau (Rhopalostylis sapida), where it co-
habits with Megalaria maculosa (Stirt.) D.J.Galloway,
Pyrenula nitidula (Bres.) R.C.Harris and Usnea cf.
oncodes Stirt. Opportunistic surveys elsewhere on the
Chatham Islands group has thus far not located further
specimens, and it is absent from other lichen collections
held in New Zealand herbaria from those islands.
Nevertheless, considering its global distribution, as
suggested by Marshall & de Lange (2020) it is unlikely
that Zwackhia viridis is not present in the main islands
of Aotearoa / New Zealand. They suggested that it is
more likely that it has been collected and remains as yet
unrecognised in herbaria holdings from those islands, or
it has yet to be found there. Lirellate crustose lichens,
including Graphidales and Arthoniales, are as a rule
poorly represented in the herbaria of Aotearoa / New
Zealand (UNITEC is a notable exception).
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Abstract. Syntaxonomy of restoration vegetation in quarry sites in Central Polissya of Ukraine, including 25 classes, 36
orders, 62 alliances, 116 associations, and two unranked communities, is presented. Based on the frequency of occurrence
of vegetation plots, we have identified typical and atypical environments in existing and abandoned quarries. The classes
Molinio-Arrhenatheretea, Artemisietea vulgaris, Phragmiti-Magnocaricetea, Plantagenetea majoris, and Epilobietea
angustifolii were found to be the most common. A Predominance of the grassland stage in vegetation restoration under
significant or moderate anthropogenic impact is demonstrated. The environmental factors and features of seed dispersal
affect the mode and tempo of vegetation restoration in disturbed habitats of open pit mining. Meadow vegetation is
predominant on the plateau around the zone of active production; herbaceous and woody plants penetrate the slopes
simultaneously. Steep vertical outcrops of crystalline rocks for a long time remain uninhabited by higher vascular plants.
Plants grow exclusively in the crevices of crystal blocks filled with loose rocks, soil, and small organic residues. On the
slopes of loose sedimentary rocks, the meadow stage is not gradually transformed into the phanerophyte stage. The rate
of vegetation restoration depends on the slope angle. Such successions form large ecotone areas due to numerous unfilled
ecological niches in the quarry ecosystems. These areas are most vulnerable to the penetration of invasive plant species.

Keywords: disturbed habitats, ecosystem dynamics, phytocenotic diversity, primary successions
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Beryn

BuBueHHST JOUHAMIKM POCIMHHOCTI Ha MOPYIICHUX
EKOTOMaxX Ma€ BEIMKE TEOPETUYHE Ta IPHUKIIAIHE
3HAYCHHS. 3 OAHOrO OOKY, MM OTPHMYEMO MOXKJIMBICTb

Kpalie NpPOTHO3YBaTH  BiJHOBJICHHS  NPHPOIHOTO
POCIMHHOTO  IIOKPHBY, IO  J03BOJIIE  OOUparu
epexruBHimi  Mmerogu  pekyiabtuBamii  (Khomiak,

2011; Baasc et al., 2012). 3 iHmoro, Taki 00'€KTH
€ YyTOBUMH TMOJITOHAMH [UIsi BUBYCHHS JAWHAMIKH
pocnuHHOCTI 32 pi3HMX enadiuaux ymoB (Hobbs,
2004). Tyt MM MOXXEMO CIIOCTEpIraTH 3a NEPBUHHUMH
cykuecisiMu Oe3nocepesiHbo B paiioHi TIpHUYUX POOIT,
a00 3a BTOPHHHHUMH Ha JICSIKUX CIEMCHTAX BiJBAJiB 4H
nepesiorax mopyd i3 BupoOkoro (Zhang et al., 2018).

3 ngpyroi momoBHMHH XX CTOMTTA Taki 0O0'€xTH
npuBepTany ypary nocmigauki. Tak, PI. binuk Ta
SLIL. imyx mpoBenu A0CTipKeHH BiiBaniB ToBTpOBOTO
kpsoky  (Bilyk, Didukh, 1999). Bouu BcraHoBHIH
HanpsIMKK Ta CTajii cykmecii, ski BiOyBalOTbCs Ha
JMOCTIDKCHIA TEpUTOPii, Ta CHHTAKCOHOMIYHHN CKIIa]
pociuHHOCTI. bByno Bu3HayeHO, 10 Ha JAWHAMIKY
POCIMHHOTO  TOKPHUBY  BIUIMBAIOTH  BHUITJIKOBICTh
OMaHYBaHHS BHJAMH  CKOJIOTIYHHMX  HIII, YMOBH
cepemoBUIIa Ta Horo TpaHchopMmalis, B TOMY YHCIHI
3a il anTpomoreHHoro (akropa. I[TomiOHI BHCHOBKH
3po0iieHi OaraTbMa JOCHTiTHIKAMH OO iHIKUX 00'€KTIB
ta perioniB (Bashutska, 2006; Parpan, Nespliak,
2011; Povkh, Zhukov, 1995; Zhukov, 2011, 2012).
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Hentpanpre [Tomiccs 3a CBOEO TEOIOTTIHOIO OYIOBOIO —
Jly’Ke HeoHOpiagHui perion. [Iporsirom TpuBanoro uacy
TYT NIPOBOJHUTHCS BUIOOYBaHHS MiHEpalbHOT CHPOBUHH,
IO BiJpi3HSAETBCS 3a (QIBUYHUMH Ta XIMIYHUMH
mapaMmeTpamu. TyT y MPOMHCIOBHH CIIOCIO OTPUMYIOTH
KpHCTaJIiYHi ~ mopoau  (MarMaTW4yHi —  TpaHiTH,
nmabpanoputn, rabpo Ta iH.; MeTaMopdivHi — KBapIUTH,
nipodigiTi TOIIO) Ta pHUXJi 0canoBi mopoau (Iickw,
IIIMHUCTI TTOpOAH, KaomiH Tomo). Ilicns posmagy CPCP
BEJIMKA YaCTHHA IIUX TPOMHUCIIOBUX 00'€KTIB IPUIHHUIIA
CBOIO JIiSUTBHICTB, BHACIIZIOK YOTO CIOCTEPIraeThes
BIJTHOBJICHHS IPUPOIHOT POCIMHHOCTI IPOTSITOM Pi3HOTO
gacy — Big 1 mo 30 poki. Ile pobuts llenTpansHe
[omiccst XOpOmMM — TIONITOHOM  [UIS  JTOCIIKEHHS
nuHamiky pocimaHocti (Khomiak et al., 2019).

OCKUTBKH CyKIIeCil TOETHYIOTh B CO0l CHIOCKOTCHE?3
i CHHIEHEe3, TO BHMBYEHHsS IPOLECIB, 110 BiAOyBalOThCS
Ha TIOPYIICHUX OCEJHINaX, IMOTpedye MTOCHTiHKEHHS
nuHaMike  QiTorieHo3iB.  OCOONUBOCTI  PO3MOILILY
CHHTAKCOHIB POCIMHHHUX YIPYIIOBaHb HAa PI3HHUX
OJJHOTUITHUX E€JIEMEHTaX TipHUYMX BUPOOOK Jae Oararo
iHpopmanii JIsi MOJAGNIOBaHHS Ta IPOTHO3YBaHHS
JIMHAMIKH POCJIIMHHOCTI B TAKUX YMOBaXx.

MerTo0 HAmoro JIOCHI/PKeHHS OyJ0 BU3HAYUTH
3araibHe  (DITOIICHOTHYHE  PI3HOMAHITTA  PaliOHIB
ripHUYUX  BUPOOOK 1  BCTAHOBUTH  3aJICXKHICTh
MK  XapaKTepUCTHKAMH €KOTOIB 1  JIOKAJIbHUM
pi3HOMaHITTSIM.  BiamoBinHo  no  met  Oyno
moctaBueHo Taki 3aBmaHHA: (1) KimacmgikyBaTh
POCIIMHHI yrpyNoOBaHHsS palOHIB TipHUYMX BHPOOOK
3a TIPHHIOWTAMH EKOJOTO-(PIOPHCTHYHOI KiIachdikarii
Bbpayn-bnanke; (2) BU3Ha4uTH piBeHb (PiTOLEHOTUYHOTO

pI3HOMAHITT I OKPEMHX KJIAaCiB  POCIHHHHUX
yrpymnoBanb; (3) BCTAaHOBMUTH HaWOUIBII 3arajibHi
3QJIKHOCTI  MIXK  XapaKTePUCTHKAMH  OCENHI Ta

TIPUCYTHICTIO B HUX yTPyIOBaHb IEBHUX CHHTAKCOHIB.

Marepianu Ta MeToaH

[TonboB1 TOCIIHKEHHST TPOBOIMIINCS 3 BUKOPUCTAHHIM
MapIIpyTHO-eKCICANIIHHUX 1  HamiBCTaIlllOHAPHUX
MeTo/iB. Marepianamu Oynu reoOOTaHIYHI  OIKCH,
3i0paHi B paiioHi Aif0YMX 1 TOKUHYTHX TipHUYHAX
BupoOok Ha Tepuropii LlenrpansHoro Ilomiccss B
nepiog 2004-2021 pp. Jleremma ommcy MicThiIa
XapaKTepUCTUKY MICIIE3HAXO/UKEHHS 3 TeorpadiqHuMu
KOOpIIMHATAMH,  CKOJOIIYHHX  YMOB,  IOJIOXKCHHS
B penbedi, OCOOMMBOCTEH TIPYHTOBOTO IOKPHBY,
EKCIO3MLIi Ta KPYTU3HH CXWIIYy, PO3MIpIB Ta 00pHCY
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mocmipkyBaHoi  mursHkA.  Jlo  BimoOMocTed — Tpo
CKJIaJ 1 CTPYKTYpy POCJIMHHOIO IIOKPUBY BXOJIMJIA
iHpopMaLis PO SAPYCHICTh, BHUCOTY OKPEMHUX TPYII
POCIHH, HasBHICTh MOPTOMACH, OIAAy Ta IIiJICTHIIKH.
OcHOBOIO omHcy OyB TEpeNiK BHIIB POCIHH Ta iXHBOTO
MPOEKTUBHOTO MOKPHUTTSA. BUKOHaHHS reo0OTaHIYHUX
OMHMCIB 3MIMCHIOBANIOCS 13 3aCTOCYBaHHSAM EKOJIOTO-
(IIOpHCTHYHMX — MIAXOMIB /O OHHCY  POCIMHHHUX
yrpynoBans mkonu bpayn-brmanke (Braun-Blanquet,
1964). Ilin wac nOCHIPKEHb TEPUTOpPis pOo30MBAIIUC
Ha MpUONIM3HO PiBHI 3a TUIONICI0 KBajmparu. s onucy
oOupanucs BiIHOCHO TOMOTEHHI AUISHKH 32 O3HAKaMH
Mmikpopenbedy, eragpiyHuX yMOB, CTPYKTYPH Ta BUAOBOTO
ckiamy Oiotm. PosMmipnm MiNSHOK CIIBBIIHOCHIIUCS 13
BUCOTOIO JIOMIHAHTIB BepXHIX spyciB. [lus Jy4Hoi,
BOJIHOT Ta HACKEIBbHOI POCIMHHOCTI BOHU JIOPiBHIOBAJIH
npuOIU3HO 2 X 2 M, Ui IPUOEPEIKHO-BOAHOT 5 X 5 M,
JUTS 9arapHAKOBOI Ta ISl MOJIOUX MOXITHUX JiciB 10 X
10 M, jutg iHIOi JicoBoi pocimHHOCTI 25 X 25 M. Tlpu
IbOMY, pOOMIN TONpPaBKy Ha KOH(]Irypamii HiNSHKH,
00paHoi Jy1st onucy. SIKIIo yrpynoBaHHS pO3MIIyBaIOC
Yy BUINIAAI CMYXXKH, TO OIHUC 3aiiMaB ycio ii mupuHy, a
JIOBKMHA oOMpaiacs 3 OISy Ha BHIIEBKA3aHi IUIOMI
autstaok (Yunatov, 1972). ITig yac peKOTHOCIHIFOBAaHHS,
po30MBKH TepUTOpii Ha MUISHKKA Ta OE3MOCepeTHBOTO
CTBOPEHHSI OINKCYy BUKOPHUCTOBYBAJINCH Marepiaiu,
OTpHMaHi 3 KapT MICIICBOCTI Ta IPYHTIB 3a TOIIOMOTOIO
GPS-nagiraropa. KpyTu3Ha cxuwiy Ta EKCIO3HIIiS
BU3HAYAJINCS 3 BHKOPHCTaHHSIM MOOUIBHMX [O/ATKIB
"GPSTest" ta "Clinometr". IIpoekTHBHE TOKPUTTS
BM3HAYaJIM  BIAMOBIZHO [0 CeMHOAIBHOI  IIKAIH
Bbpayn-bnanke (Braun-Blanquet, 1928). /lns o6po0Oxu
omuciB B mporpami Simagrl 1.12 Oymo 3miiicHeHe
MEepeTBOPEHHS MIKAIM 13 CeMHOAIBHOI B IT'SITHOANIBHY.
VY miii mwkanmi Ui OPOEKTUBHOIO IOKPUTTA BUY BUILE
75% mnpucBoroBanucs 5 Oami; Bix 50 nmo 75% — 4
6amm; Big 25 10 50% — 3 Oamu; Big 5 mo 25% — 2 Ganu
i meHme 5% — 1 Gan. Onwcn 3aHOCWIN B 0a3y TaHUX
i3 BuKopucTaHHsM mnporpamu Turboveg for Windows
2.0. (Hennekens, Schaminee, 2001; Hennekens, 2009).
AHTpPONIOTEHHMH BIUIMB Ta TOKa3HUKH (aKTOpiB
CEepeIOBHIIA BH3HAYAINCS 3 BUKOPHCTAHHSIM METOIIB
cuH@iToinmukanii y nporpami Simagrl 1.12 (Didukh,
2012; Khomiak et al., 2020). IaTerpoBanuii MOKa3HUK
aHTpornioreHHoi Tpancopmarnii Oymo oOpaxoBaHO 3a
18-6anmproro  mkanoro  Jlinyxa—Xom'ska (Khomiak
et al., 2020). Yci ommcu Oynu o0'enHani B mporpami
Turboveg for Windows i ekcrioproBaHi B Mporpamy
JUICE 7.1.29 y Bummini ¢aimie Tabmames XML.
Biaxputi ¢itonienorruHi Tadnuni 30epexxeHo B Gpopmari
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WCT (Table format WCT— JUICE). Bymno npoBeneno
MEPEBIPKY Ha MOXKJIMBICTh AyOITFOBAHHS BU/IIB, CXOXKI MiXkK
co00r0 omucH 00'€IHAHO 3a JOIMOMOIOK KOJILOPOBOIO
koayBaHHsL. [Ticyist 1boro Oy/10 BAKOPUCTAHO IHTETPOBAHY
B JUICE nporpamy TWINSPAN, sika 3rpyIryBaia ommicu
y KJIacTepH Ha OCHOBI aHaJi3y Ta COPTYBaHHS BUJIB y
CHHONITHYHIN TaONMHII BiAMOBITHO A0 IXHBOI BipHOCTI.
VY cHHONTHYHMX TAONUIAX OyJIO NPOBEAEHO MPOLEAYPY
BUIIJECHHS T1arHOCTUYHMX, KOHCTAHTHUX 1 JOMIHAHTHUX
BuiB. Otpumani (iTOIEHOHH 1ICHTU]IKYBaIH 3a
JIOTIOMOTOI0 TIOPIBHSIHHS OJIOKIB JIarHOCTUYHHMX BH/IIB
i3 HaBenennmu B "IIpoapomyci pocnuaHOCTI Yipainn'"
(Dubyna et al., 2019). Ha3Bu BHIiB BUIIUX CYIUHHHUX
pOCIMH TOAAaHO TMepeBakHO 3a "Vascular plants of

Ukraine. A nomenclatural checklist" (Mosyakin,
Fedoronchuk, 1999).
Jns  BU3HAueHHsT 4Yacyd TEMIy  BIJHOBJICHH:

YTPYyTOBaHb JIEPEBHOI POCIMHHOCTI BHKOPHCTOBYBAlN
BIKOBHIA CLICKTP JIOKAJIbHUX NOMYIIsANii Pinus sylvestris L.
[lin wac cramioHapHUX Ta  HaMiBCTAIllIOHAPHUX
JIOCITI/DKEHb TOMIKO/DKEHHSI POCIINH a00 iXHE BUAAICHHS
BIUTMBAa€ HAa MaHOyTHI pe3ylbTaTH CIIOCTEPEKCHb, IO
HenpuiryctuMo. OTxe, HeoOXiTHO oOMparu opraHi3Mu,
SIKI TO3BOJISIFOTh BHU3HAUATH iXHIM BIK 0€3 YIIKOIKCHb
JUIS HAX Ta, SIKI 4acTO TPAIUITIOTHCS Ha JOCIIJUKYBaHIN
teputopii. OcoOnuBOCTI  (QOpMyBaHHS  KpPOHH Yy
P sylvestris Ta mommpeHHS BUAY B palioHI Kap'epiB
Lenrpanbroro Iloriccst 103BOJSIIOTE BUKOPHCTOBYBATH
HOTO0 SIK MOAETbHHIA.

Pesyabrarn

3a pesynpratamMu kiacugikanii Oymo Buaineno 118
¢iToreHOHIB. Y TMOmANbIIOMY BOHH OyJIM BiTHCCCHI
mo 116 acomiamiii i IBOX OE3paHTOBHX YIPYIIOBAaHB,
sKki 0o0'emHaHo y 25 KiaciB, 36 mopsakiB, 62 COO3IB.
CHHTaKCOHOMIYHA CXeMa Ma€ TaKUil BUTIISIL:

Lemnetea de Bolos et Masclans 1955: Lemnetalia
minoris de Bolos et Masclans 1955: Lemnion minoris de
Bolos et Masclans 1955: 1974, Lemnetum minoris So0
1927.

Potamogetea Klika in Klika et Novak 1941:
Callitricho hamulatae-Ranunculetalia aquatilis Passarge
ex Theurillat in Theurillat et al. 2015: Ranunculion
aquatilis Passarge ex Theurillat in Theurillat, Mucina
& Hajek 2015: Hottonietum palustris R.Tuxen 1937.
Potamogetalia Koch 1926: Potamogion Libberd 1931:
Potametum natantis Hild 1959; Ceratophyllion demersi
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Den Hartog et Segal ex Passarge 1996: Ceratophylletum
demersi Corillion 1957, Ceratophylletum submersi So6
1928.

Phragmiti-Magnocaricetea  Klika in  Klika
et Novak 1941: Nasturcio-Glicerietalia Pignatti
1953:  Glycerio-Sparganion fluitans Br.-Bl. et Siss
in Boer 1942: Glycerietum fluitantis Nowinski
1930; Phalaridion arundinaceae Kopecky 1961:
Phalaroidetum arundinaceae Libb. 1931; Oenathetalia
aquaticae Hejny ex Balatova-Tulackova et al. 1993:
Eleocharito palustris-Sagittarion sagittifoliae Passarge
1964: Oenanthetum aquaticae Sod ex Neuhausl 1959;
Glycerio  fluitantis-Oenanthetum aquaticae Eggler
1933; Eleocharitetum palustris Savi¢ 1926, Alopecuro-
Alismatetum plantaginis-aquaticae Slavnie Bolbrinker
1984; Phragmitetalia Koch 1926: Phragmition Koch
1926: Phragmitetum australis Savi¢ 1926, Glycerietum
maximae Nowinski 1930 corr. Sumberova, Chytry et
Danihelka in Chytry 2011, Typhetum angustifoliae
Pignatti 1953, Typhetum latifoliae Nowinski 1930,
Iridetum pseudacori Eggler 1933, Equisetetum fluviatilis
Nowinski 1930. Magnocaricion gracilis Géhu 1961:
Caricetum vesicariae Chouard 1924, Caricetum
acutiformis Eggler 1933, Caricetum gracilis Savi¢ 1926,
Carici acutae-Glycerietum maximae Jilek et Valisek
1964, Magnocaricion elatae Koch 1926: Caricetum
elatae Koch 1926, Caricetum buxbaumii Issler 1932,
Carici elatae-Calamagrostietum canescentis Jilek 1958.

Molinio-Arrhenatheretea R.Tx 1937: Galietalia
veri Mirk. et Naum. 1986: Agrostion vinealis
Sipaylova, Mirk., Shelyag et V.SI. 1985: Agrostio
vinealis-Calamagrostietum epigeioris (Shelyag et al.
1981) Shelyag, V.SI. et Sipaylova 1985, Agrostietum
vinealis-tenuis Shelyag et al. 1985, Poo angustifoliae-
Arrhenatheretum elatiori Shevchyk et V.Sl. in Shevchyk
et al., 1996, Potentillo argenteae-Poetum angustifoliae
Solomakha 1996, Achillea submiefolium-Dactyletum
glomeratae Smetana, Derpoluk, Krasova 1997, Carici
praecoci-Alopecuretum pratensis Mirkin in Denisova
et al. 1986, Koelerio-Agrostietum vinealis (Sipaylova
et al. 1985) Shelyag et al. 1987; Bromopsidetum
inermis Shvergunova et al. 1984; Arrhenatheretalia
elatioris Tixen 1931: Arrhenatherion elatioris Luquet
1926: Trifolio-Festucetum rubrae Oberdorfer 1957,
Anthoxantho odorati-Agrostietum tenuis Sillinger 1933,
Festucetum pratensis So6 1938, Poétum pratensis
Ravarut, Cazac et Turenschi 1956, Festucetum
pratensis So6 1938, Festuco pratensis-Deschampsietum
caespitosaeTurubanova 1986; Cynosurion cristati TX.
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1947: Lolietum perennis Gams 1927; Molinetalia Koch.
1926: Mentho longifoliae-Juncion inflexi T.Miiller et
Gors ex de Foucault 2009: Juncetum effusi (Pauca 1941)
So6 1947; Calthion palustris R.Tx 1937: Scirpetum
sylvatici Ralski 1931; Deschampsion caespitosae
Horvatic 1930: Poo palustris-Alopecuretum pratensis
Shel.-Sos. et al. 1987, Agrostio caninae-Alopecuretum
pratensis Kuzemko 2012; Filipendion ulmariae Segal in
Westhoff & den Held 1969: Lysimachio-Filipenduletum
Balatova-Tulackova 1978.

Calluno-Ulicetea Br.-Bl. et Tiixen ex Klika et
Hada¢ 1944: Vaccinio myrtilli-Genistetalia pilosae
Schubert ex Passarge 1964: Calluno-Genistion pilosae P.
Duvigneaud 1945: Calluno-Genistetum R.Tx 1937, com.
Calluna vulgaris.

Nardetea strictae Rivas Goday et Borja Carbonell
in Rivas Goday et Mayor Lopez. 1966: Nardetalia
Preis. 1950: Violion caninae Schwckerath 1944:
Polygalo vulgaris-Nardetum strictae Oberd. 1957,
Calluno-Nardetum Hrync 1959.

Trifolio-Geranietea Th.Miill. 1962: Origanetalia
ThMill.  1962:  Trifolion medii Th.Mill. 1962:
Agrimonio eupatoriae-Trifolietum medii (T.Miiller 1962)
Dengler et al. 2003. Trifolio-Melampyretum nemorosi
Dierschke 1973, Vicio cassubicae-Trifoletum Passarge
1979, Artemisio-Peucedanum oreoselini Passarge 1979.

Sedo-Scleranthetetea Br.-Bl. 1955: Alysso alyssoidis-
Sedetalia albi Moravec 1967: Alysso alyssoidis-Sedion
Oberdorfer et Miller in Miller 1961: Sedo acri-
Dianthetum hypanicii nova, Sedo-Scleranthetalia Br.-
Bl. 1955: Hyperico perforati-Scleranthion perennis
Moravec 1967: Thymo pulegioidis-Sedetum sexangularis
Didukh et Kontar 1998.

Epilobietea angustifolii Tx. et Preising ex von
Rochow 1951: Galeopsio-Senecionetalia  sylvatici
Passarge 1981: Fragarion vescae Tiixen ex von Rochow
1951: Rubo idaei-Sambucetum ebuli Jarolimek et al.
1997; Epilobion angustifolii Oberd. 1957: Rubo-
Chamaenerietum angustifolii Hada¢ et al. 1969,
Rubetum idaei Gams 1927, Calamagrostietum epigii
Juraszek 1928.

Robinietea Jurco ex Hadac et Sofron 1980:
Chelidonio-Robinietalia Jurco ex Hada¢ et Sofron
1980: Balloto nigrae-Robinion pseudoacaciae Hadac
et Sofron 1980: Cheledonio-Pinetum  sylvestris
(Gorelov  1997)  Davydov,  Chelidonio-Acerion
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negundo L.Ishbirdin et A.Ishbirdin 1991: Cheledonio-
Aceratum negundi L.Ishbirdin et A.Ishbirdin 1991,
Poo nemoralis- Carpinetum Kramarets et V.SI. 1995;
Cheledonio-Robinion Hada¢ et Sofron in Chytry 2013:
Cheledonio-Robinietum Jurco 1963, Geo-Acerion
platanoidis L.Ishbirdina et A.Ishbirdin. 1991: Geo-
Aceretum platanoidis L.Ishbirdina et A.Ishbirdin 1991;
Sambucetalia racemosae Oberd. ex Doing 1962:
Sambuco-Salicion capreae Tx. et Neum et Oberd. 1957:
Sambucetum racemosae Noirfalise in Lebr. et al. ex
Oberd. 1973, Salicetum capreae Schreier 1955.

Rhamno-Prunetea Rivas Goday et Borja Carbonell
ex Tiixen 1962: Prunetalia spinosae R.Tx 1952:
Berberidion vulgaris Br.-Bl. ex Tx. 1952: Sambuco-
Prunetum spinosae Doing 1962; Pruno spinosae-Rubion
radulae Weber 1974: Rubo fruticosi-Prunetum spinosae
Web 1974 n. inv. Witting 1974; Prunion spinosae So6
(1931) 1940: Prunetum spinosae R.Tx. 1952.

Lonicero-Rubetea plicati Haveman, Schaminée et
Stortelder in Stortelder et al. 1993: Rubetalia plicati
Weber in Pott 1995: Lonicero-Rubion silvatici Tx. et
Neumann ex Wittig 1977: Frangulo-Rubetum plicati
Neum. in R.Tx. 1952, Rubetum sylvatici H.E.Weber in
Ri.Pott 1995.

Vaccinio-Piceetea Br.-Bl. in Br.-Bl. et al. 1939.
Pinetalia sylvestris Oberdorfer 1957: Dicrano-Pinion
(Libbert 1933) Matuszkiewicz 1962: Cladonio-Pinetum
Juraszek 1927, Dicrano-Pinetum Preising et Knapp
ex Oberdorfer 1957, Peucedano-Pinetum W.Mat
(1962) 1973, Veronico incanae-Pinetum Bulokhov et
Solomeshch 2003.

Carpino-Fagetea sylvaticae Jakucs ex Passarge
1968: Aceretalia pseudoplatani Moor 1976: Alnion
incanae Pawtowski et al. 1928: Ficario-Ulmetum minoris
Knapp 1942, Stellario nemorum-Alnetum glutinosae
Lohm 1957, com. Carici brizoidi-Alnus glutinosa,
Carpinetalia betuli Fukarek 1968: Carpinion betuli
Issl. 1931: Galeobdoloni luteae-Carpinetum Shevchyk
Bakalyna et V.SI 1996, Tilio cordatae-Carpinetum Tracz
1962, Stellario holosteae-Carpinetum betuli Oberdorfer
1957; Tilio platyphylli-Acerion pseudoplatani Klika
1955: Poo nemoralis-Tilietum cordatae Yakushenko
2004.

Quercetea pubescentis Doing Kraft ex Scamoni et
Passarge 1959: Quercetalia pubescenti-petreae Klika
1933: Quercion petraeae Issler 1931: Potentillo albae-
Quercetum Imchenetzky 1926 n. inv. Heinis 1933.
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Quercetea robori-petracae Br.-Bl. et Tiixen ex
Oberdorfer 1957: Quercetalia roboris R.Tx. 1931: Pino-
Quercion Medw.-Korn. 1959: Querco roboris-Pinetum
(W.Mat. 1981) J.Mat. 1988, Quercion robori-petraeae
Malcuit 1929: Calamagrostio arundinacea-Quercetum
petraea (Hartmann 1934) Scan et. Pass. 1959.

Salicetea purpurea Moor 1958: Salicetalia
purpureae Moor 1958: Salicion albae de So6 1951:
Salici-Populetum Meijer Drees 1936, Populetum nigro-
albae Slavni¢ 1952; Salicion triandrae Miiller et Gors
1958: Salicetum triandrae Malcuit ex Noirfalise in
Lebrun et al. 1955,

Alnetea glutinosae Br.-Bl. et Tiixen ex Westhoff,
Dijk et al. 1946: Alnetalia glutinosae R.Tx 1937: Alnion
glutinosae Malcuit 1929: Ribeso nigri-Alnetum Sol.-
Gorn (1975) 1987, Calamagrostio canescenti-Alnetum
glutinosae Mikoskal956.

Franguletea Doing ex Westhoff in Westhoff et Den
Held 1969: Salicetalia auritae Doing 1962: Salicion
cinereae Th.Miill. et Gors ex Pass. 1961: Salicetum
pentandro-cinereae  Pass. 1961,  Betulo-Salicetum
repentis Oberd. 1964.

Stellarietea mediae R.Tx., Lohmaer et Preising
1950: Aperetalia spicae-venti J. Tx. & Tx. in Malato-
Beliz et al. 1960: Scleranthion annui (Kruseman
et Vlieger 1939) Sissingh in Westhoff et al. 1946:
Centaureo-Aperetum spicae-venti Solomakha 1989,
Violo arvensis-Centaureetum cyani Solomakha 1989,
Aphano-Matricarietum R.Tx 1937; Galeopsion bifidae
Abramova in Mirkin et al. 1985: Apero spicae-venti-
Papateretum rhoeadis Solomakha 1987; Atriplici-
Chenopodietalia albi (Tx. 1937). Nordhagen 1940:
Panico-Setarion Sissingh in Westhoff et al. 1946:
Echinochloo-Setarietum Felfoldy corr. 1942 Mucina in
Mucina et al.1993.

Artemisietea vulgaris Lohmeyer et al. ex von
Rochow 1951: Agropyretalia  intermedio-repentsis
Th.Miill et Gors 1969: Convolvulo-Agropyrion repentis
Gors 1966: Agropyretum repentis Felfoldy 1942, Poo
compressae-Tussilaginetum  farfarae R.Tx. 1931,
Onopordetalia acanthii Br.-Bl. et Tx. ex Klika et Hadac¢
1944: Arction lappae R.Tx 1937: Arctietum lappae
Felfoldy 1942, Arctio-Artemisietum vulgaris Oberd.
Ex Seybold. et Th. Mull. 1972, Echio-Verbascetum
Sissingh 1950, Dauco-Melilotenion Gors ex Rostanski
et Gutte 1971: Berteroétum incanae Sissingh et Tideman
ex Sissingh 1950, Dauco-Picridetum hieracioidis
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Gors 1966, Pastinaco sativae-Daucetum carotae Kost.
in V.Solomakha et al. 1992, Artemisio-Tanacetetum
vulgaris Br.-Bl. 1931; Onopordion acanthii Br.-Bl. et al.
1926: Potentilo-Artemisietum absintii Falinski 1965,

Polygono arenastri-Poétea annuae Rivas-Martinez
1975: Polygono arenastri-Poétalia annuae Tx. in Géhu
et al. 1972 corr. Rivas Martinez et al. 1991: Saginion
procumbentis Tiixen et Ohba in Géhu et al. 1972:
Herniarietum glabrae (Hohenester 1960) Hejny et
Jehlik 1975, Poetum annuae Gams 1927; Polygono-
Coronopion Sissingh 1969: Polygonetum arenastri
Gams 1927 corr. Lanikova in Chytry 2009.

Plantagenetea majoris Tx. et Preising ex von
Rochow 1951: Potentillo-Polygonetalia  avicularis
R.Tx. 1947: Plantagini-Prunellion Elia§  1980:
Agrostio tenuis-Poetum annuae Gutte et Hilbig 1975;
Potentillion anserinae Tixen 1947: Rumici crispi-
Agrostietum  stoloniferae  Moor 1958, Potentilietum
anserinae Rapaics 1927, Potentilletum reptantis Elias
1974, Ranunculo-Alopecuretum geniculati R.’Tx 1937,
Juncetum tenuis Schwick. 1944, Festuco pratensis-
Plantaginetum Balserc et Pawlak 2000, Prunello-
Plantaginetum Falinski 1963.

Galio-Urticetea Passrge et Kopecky 1969:
Convolvuletalia sepium Tx. ex Moor 1958: Senecionion
Sluviatilis Tixen ex Moor 1958: Calystegio-Angelicetum
archangelicae Pass 1959, com. Rubus caesius,
Rudbeckio laciniatae-Solidaginetum canadensis Tx. et
Raabe ex Fijatkowski 1978; Galio aparines-Alliarietalia
petiolatae Oberdorfer ex Gors et. T.Miiller 1969:
Aegopodion podagrariae R.Tx. 1967: Elytrigio repentis-
Aegopodietum podagrariae Tiixen 1967.

Bidentetea tripartiti Tx. et al. ex von Rochow
1951: Bidentetalia tripartiti Br.-Bl. et R.Tx. ex Klika et
Hadac¢ 1944: Bidention tripartiti Nordhagen ex Klika et
Hadac¢ 1944: Polygonetum hydropiperis Passarge 1965,
Bidentetum tripartitae Miljan 1933.

Oo0roBopeHHs

3a (piTOIEHOTHYHOK PI3HOMAHITHICTIO, [0 BU3HAYAIACS
3a KUTBKICTIO acomialliii pOCIMHHOCTI, BUSBICHI KJIacH
POCIUHHHX yTPYyIOBaHb MOYKHA PO3ILIUTU HA TP IPYTIH
(tabm. 1). lo mepmoi rpymu BXOASTH KJIACH 13 HAHBHIIOIO

(iTOIIEHOTHYHOT ~ PI3HOMAHITHICTIO:  TPHOEpEsKHO-
BONIHOT pOCIWHHOCTI Phragmiti-Magnocaricetea Ta
ayuanoi — Molinio-Arrhenatheretea. OCKITbKH TIpH
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Tabmuns 1. @iTomeHOTHYHA Pi3HOMAHITHICTH BiIHOBIIIO-
BaHoOI pocimHHOCTi Kap'epiB LlenTpansnoro ogices

Table 1. Phytocoenotic diversity of restoration vegetation in
quarries in Central Polissya

KinbkicTb

Knac pocimaHoro acouiarii Ta

YTpyTNOBaHHs MOPSIIKIB COI03iB 6e3paHroBux

yrpymnoBaHb
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Phragmiti-Magnocaricetea

—
e

Molinio-Arrhenatheretea

Artemisietea vulgaris

Robinietea

Carpino-Fagetea sylvaticae

Stellarietea mediae
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Rhamno-Prunetea

ol Bl Ml Rl IS il SR NS T I ST I NS O OS]
N W =[N ([ND|W[W| ||

WIWIKA[A[AlOW|O|O|I|O

Salicetea purpurea

Polygono arenastri-Poétea

—
[\S}
w

annuae
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Nardetea strictae

Trifolio-geranietea

Sedo-Scleranthetetea

Lonicero-Rubetea

Quercetea robori-petraeae

Alnetea glutinosae

Bidentetea tripartiti

Lemnetea

Calluno-Ulicetea

Quercetea pubescentis
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Franguletea

CTBOPCHHI Kap'epy MPAKTHYHO 3aBXKIW Ha WOTo JHI
YTBOPIOIOTHCSI BOZOMMH, TO TMPHUCYTHICTh MPHOEPEKHO-
BOJIHOT POCIIMHHOCTI IPOSIBISIEThCS JOCHTH paHo. B
OKpeMHUX BHUINAIKaxX Il yrpymoOBaHHA ICHYIOTh HaBiTh
ITi/1 9ac aKTUBHOT pO3pOOKH POIOBHUINA. 3/1€0LIBIIOTO 1ie
poCIuHHICTE acomiantii Phragmitetum australis. Jlyana
POCIIMHHICTh IIepeBaXka€ Ha IUIAKOpPl HABKOJIO 30HU
aKTMBHOTO BHMJOOYTKy. BoHa Moxe Tpamistucs sk y
HalMEeHII NOPYIIEHNX MICISIX B paifoHi IIFOYMX Kap'epiB,
TaK 1 Ha Mepeiorax HaBKOJIO MOKMHYTHX. B ocTaHHbOMY
BUIAJKy IUIOLIl Jy4HOi POCIMHHOCTI IepEeBaXkatoTh
HaJ IUIOIIAMH TOXIJHMX JIICIB Ta YarapHUKIB, Yepe3 Te
0 aKTHBHA EKCIUTyaTalliss WX OO0'€KTiB BimOyBasacs
He Oinpmie HiK 20-30 pOKiB TOMy 1 yrpyrnoBaHHS
(anepodiTiB 11e HE BCTUTIIN CTATH JOMIHYIOUAMH.

Jdo npyroi Tpynu 3a pi3HOMAHITHICTIO BXOISTH
KJIaCH 13 TIOMIPHUMH 3HAYCHHSAMH (ITOICHOTHIHOTO
pisHOMaHiTTSI — 7-9 acomianiii. Jlo HuUX Halexarb
Artemisietea vulgaris Ta Robinietea. IlpenctaBHUKN

Yipaincoruii 6omaniunuii scypnan, 2022, 79(3)

mepimoi  TPAIUIIOTBCST  Ha  HAHOLIBII  MOpYHICHHX
cyOcTparax Ta Ha paHHIX CTaisX 3apOCTaHHS IIEPEIIOTIB.
Ile, nmacammepen, crocyeTbcs TOpsAKy Agropyretalia
intermedio-repentsis (acomiariii Agropyretum repentis
ta Poo compressae-Tussilaginetum farfarae). pyruit
KJac — Ie HaWOUIbII THUIIOBI yrpynmoBaHHS CTaii
(hopMyBaHHSI MTOXiTHUX JiCiB, SKi HaJlEKaTh IO acOIliarii
Salicetum capreae, coro3y Sambuco-Salicion capreae,
nopsaky Sambucetalia racemosae. Pemra Kiacis
POCIMHHOCTI B paifoHi TipHUYHX BUPOOOK MpeICTaBICH]
HEBEJIMKHUM YHCIIOM acoIliaIiiii.

ODITOIICHOTHYHA ~ PI3HOMAHITHICTE  HE  3aBKIH
BIJITIOBIa€ PI3HOMAHITHOCTI YMOB CEPEIOBHUIIA UM CTAIIT
Ta HaNPSAMKY cykiecii. YacTo 1e BUKIMKaHO alpiopHOIO
PI3HHUIICI0 MK KINBKICTIO CHHTaKCOHIB B OKPEMHX
Kjacax Uil JIOCHiJuKyBaHOro periony. Tomy, Oiibin
BOKJIMBUM MOKA3HUKOM € YacTOTa TPAIUIHHS OITUCIB
YTPYIOBaHb acoIliamiif MMeBHOTO Kjacy Ha TepHuTopii
JOCITIpKyBaHUX 00'exTiB (Tadm. 2). Llel miaxix Takox
Mae ca0Ki MICIIS Yepe3 CBOIO BiIHOCHY CyO'€KTHBHICTS,
KOJM B MeEXaX OIHOTO OO'€KTy CTBOPIOETHCA KiJbKa
ornuciB Juist ofHiel aconianii. Tomy, mig yac migpaxyHKiB
TPAIUITHHA MH Opajy 3a OAWHUINO YCi OMHCH OfHi€l
acoriarii B Mexax OJIHOTO JIOCIiPKYBAaHOTO 00'€KTY.

Haifyactime B palioHi  TIpHMYMX  BUPOOOK
TPAIUIIIOTECA  OMMCH  acomiamiii  kmacy  Molinio-
Arrhenatheretea. TlepeBaykHO 1€ IPEICTABHUKN MOPSIIKY
Galietalia veri. Hanpuknan, acomiattisi Agrostio vinealis-
Calamagrostietum epigeioris onnucaHa Ha KOXHOMY
00cTeXeHOMY 00'€KTi, Jie TIPUCYTHS JIydYHa POCINHHICTD
(Baasc et al., 2012). Ha npyromy micui 3a 4actoToro
TPaIUISTHHA 3HAXOIATbCA ONUCH Kiacy Artemisietea
vulgaris. Haituacrimme, 1e acomiauiss Agropyretum
repentis, sika — BigMideHa B 86,7% BHUMAAKiB, e
NPUCYTHI ONKCH YIpyNoBaHb IbOro Kiacy. Jlocutsb
YacTO TPAIUISIIOTBCS ONUCH POCIMHHUX YTPYyTIOBaHb
knaciB  Phragmiti-Magnocaricetea,  Plantagenetea
majoris, Epilobietea angustifolii ta Robinietea.
HatimeHIni moka3sHUKY TPAIUITHHS MAaIOTh OIHCH KIIACiB
Calluno-Ulicetea, Quercetea robori-petraeae, Lemnetea
ta Quercetea pubescentis.

3a YacTKOIO acomiamiif yrpynoBaHb OKPEeMHUX KJaciB
Ha TepuTOpii Kap'epiB 1 MO BIJHOLICHHIO 1O THX, SKi
3adikcoBani Ha Tepuropii VYipaincekoro Ilomiccs,
MOXKEMO 3POOHMTH BHCHOBKM IIIOJ0 PI3HOMAHITHOCTI
YMOB  CEpeloBHINA B IEBHUX THUNAax  OCEJIHII
(tabn. 3). HaliMeHmm{ BIiICOTOK MalOTh KJIach
BOJHOI pociuHHOCTI Lemnetea (7%) Ta Potamogetea
(14%), w0 cBiQUUTH TPO HU3BKY PIZHOMAHITHICTDH
BOIHHMX OCENuIl, C(HOpPMOBAHUX M Yac AaKTHBHHUX
rippmunx ~ poOiT.  Yrpynosauus  Calluno-Ulicetea
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Tabmug 2. KinpkicTe ommciB acomiamiii, 0 HaJe:kKaTh 10 KJIACy BiZHOBIIOBAHOI POCIMHHOCTI Kap'epiB Ha TepuTOpii
) Yy

HenrpanbHoro Iomicest 32 KJacaMu POCIMHHUX YIPYNOBaHb

Table 2. Number of descriptions of associations belonging to the class of restoration vegetation in quarries in Central Polissya

by classes of plant communities

Kiac pocIMHHOrO yrpymnoBaHHs KmLKICT.L O.HVHCIB Acouiallisi, OMCH K0T TPAIUIAOTHCS HalyacTile
acorjianiit

Molinio-Arrhenatheretea 107 Agrostio vinealis-Calamagrostietum epigeioris
Artemisietea vulgaris 57 Agropyretum repentis
Phragmiti-Magnocaricetea 48 Phragmitetum australis
Plantagenetea majoris 32 Agrostio tenuis-Poetum annuae
Epilobietea angustifolii 31 Calamagrostietum epigii
Robinietea 27 Salicetum capreae
Polygono arenastri-Poétea annuae 19 Poetum annuae
Vaccinio-Piceetea 14 Dicrano-Pinetum
Nardetea strictae 11 Calluno-Nardetum
Salicetea purpurea 11 Salici-Populetum
Stellarietea mediae 11 Echinochloo-Setarietum
Franguletea 9 Salicetum pentandro-cinereae
Carpino-Fagetea sylvaticae 7 Tilio cordatae-Carpinetum
Alnetea glutinosae 6 Ribeso nigri-Alnetum
Galio-Urticetea 6 Elytrigio repentis-Aegopodietum podagrariae
Bidentetea tripartiti 4 Bidentetum tripartitae
Potamogetea 4 Ceratophylletum submersi
Trifolio-geranietea 4 Agrimonio eupatoriae-Trifolietum medii
Lonicero-Rubetea 3 Rubetum sylvatici
Rhamno-Prunetea 3 Rubo fruticosi-Prunetum spinosae
Sedo-Scleranthetetea 3 Thymo pulegioidis-Sedetum sexangularis
Calluno-Ulicetea 2 Calluno-Genistetum
Quercetea robori-petraeae 2 Querco roboris-Pinetum
Lemnetea 1 Lemnetum minoris
Quercetea pubescentis 1 Potentillo albae-Quercetum

(9%) Ta Trifolio-Geranietea (15%) wacrime 3a Bce
€ Y3JICCSIMH 3 HEBHCOKMM pIBHEM aHTPOIIOTCHHOI
Tpancdopmariii. B ymMoBax aKTHBHOIO MEPEMIIICHHS
JIFOZICH Ta CHHAHTPOMI3alii (IOpH BOHU HE BUTPUMYIOTh
KOHKYPEHIIT 3 KJIaCHYHUMH PyACpajJbHUMH IIEHO3aMH
Kimacy Artemisietea vulgaris. PocnWHHICTH Kiacy
Bidentetea tripartiti B paiioHi Kap'epiB CKJIama€ JIUIIC
20% Bciel pizHOMaHITHOCTI YKpaincekoro Ilomices. Lle
00yMOBJICHO BIJIHOCHO HU3BKHUM PIBHEM HaKONWYEHHS
CIONYK HITPOTeHy B TPHOEpeX HIH 30HI BOHONM
Kap'epiB. Takok cepen cereTagbHUX yrpyrnoBaHb (Kiac
Stellarietea mediae) TpannseTbes nume 23% acomianii
BUIIIEHA3BAHOTO PETiOHY.

HaiiBumuii  BiICOTOK —acoliamiii  periony MaroTh
knacu  Epilobietea  angustifolii,  Galio-Urticetea,
Franguletea, Quercetea pubescentis. OpHak 1€ He
CBITUUTH TPO BUCOKY PI3HOMAHITHICTH YMOB Ta BHJIIB
B MeXax IXHIX oceluil. POCIMHHICTE 3rajlaHux
KJIaCiB XapaKTepPU3YETbCS HHU3BKUM (DITOIIEHOTHYHUM
PI3HOMAHITTSIM Ha TepUTOpil yChOro VYKpaiHCHKOTO
[Momices i Bxoouth 10 1—4 acomianiii. CiocTepiraeTsest
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CTaTUCTUYHA 3aKOHOMIPHICTh, KOJM KJIACH, IO MICTSTh
MEHIIIE YKCJIO acoliiamiii, MarTh BHIIMH BIiJCOTOK
CIIBBIHOIIICHHS MK POCIHHHICTIO Kap'epiB Ta perioHy
B minomy. OTKe 1aHi, 00 CITiBBiTHOMICHHS MiCI[CBOTO
Ta PErioHaJbHOrO (ITOLEHOTUYHOrO PIZHOMAHITTSI Yy
Me)Kax IIMX KJIaciB, € HEHAIHHUMHU.

3a YacTOTOI TpAaIUITHHS IEBHHMX YIPYNOBaHb Ta
iXHBOI0O YAaCTKOIO BiJl 3arajdbHOTO PETiOHAIBEHOTO
(ITOIIEHOTHYHOTO PI3HOMAHITTS MU MOXKEMO PO3JIUIUTH
YMOBH CEpEIOBHIIa B paioHI PO3pOOOK HAa THIIOBI
Ta HETHMNOBi. VeThcs Hpo NOKa3HHKM enadivuHmX,
MIKPOKJIIMAaTHYHHUX, OpOorpadiyHUX Ta aHTPOMOTEHHUX
(axropiB, a Takox mpupoaHoi auHaMiky (Khomiak et al.,
2019). Yacto ix MokHa 00'€ZIHYBaTH B KOMILJICKCH 3a
MIKpOpenbepoM, CPOPMOBAHUM JTFONICHKOIO ISUTEHICTIO
(Bell et al.,, 1997). Y BHpOOKY BIAKPUTHM CIOCOOOM
MH MOXKEMO BHUJIUINTH TakKi KOMIIOHEHTH: IIIAKOPHY
YyacTHHy, OopTH (MaigaH4Mkn), cXwiau (YCTyNH), JHO
Kap'epy Ta BigBau.

[TnakopHa niisiHKa yacTilie 3a Bce Mae HENopylleHi
abo cmabkxo mopymeHi rpynTtH. lLle TepuTopii, me
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Tabmuus 3. CniBBigHOmIeHHs1 KinbKocTi acouwianiii B paiioHi kap'epiB Ta iXHbOI 3arajbHOi KiJbKocTi Ha TepHuTOpIl

Ykpaincbkoro Ilodices

Table 3. Correlation between the number of associations in the quarry sites and their total number in Ukrainian Polissya

KinbkicTs acoriariii, KinbkicTh acouiariii, Hactia aC(.)uiaLfiﬁ.
Knac pociuaHOro yrpymnoBaHHs 3adikcoBaHUX Ha 3aikcOBaHUX HA TEPUTOPIT pqcnunuocn KaP er.’iB
. . . Bij uKclIa acomianiii
TepuTopii kap'epis Vkpainceroro ITomices™ Viepaitceroro Homices (%)
Lemnetea 1 14 7
Calluno-Ulicetea 1 11 9
Potamogetea 4 29 14
Trifolio-geranietea 2 13 15
Bidentetea tripartiti 2 10 20
Stellarietea mediae 5 22 23
Salicetea purpurea 3 9 33
Quercetea robori-petraeae 2 6 33
Vaccinio-Piceetea 4 10 40
Alnetea glutinosae 2 5 40
Sedo-Scleranthetetea 2 5 40
Artemisietea vulgaris 9 20 45
Plantagenetea majoris 5 11 45
Phragmiti-Magnocaricetea 19 41 46
Nardetea strictae 3 6 50
Polygono arenastri-Poétea annuae 3 6 50
Rhamno-Prunetea 3 6 50
Carpino-Fagetea sylvaticae 6 10 60
Molinio-Arrhenatheretea 19 31 61
Lonicero-Rubetea 2 3 67
Robinietea 6 8 75
Epilobietea angustifolii 4 4 100
Galio-Urticetea 3 3 100
Franguletea 1 1 100
Quercetea pubescentis 1 1 100

* 3a naHUMU (PiTOLEHOTEKH J1aboparopii Teopii ekocucteM JKUTOMUPCHKOTO Jep:KaBHOTO yHIBEPCUTETY iMeHi [BaHa Dpanka

1ie He MPOBOAMBCS BHAOOYTOK abo Ti, sKi paimie
BUKOPUCTOBYBAJIUCS B CLIBCHKOTOCIIOIAPCHKOMY
BUPOOHUIITBI. POCIHHHICTD 3HAXOAUTHCS HA MEPIIUX

CcTajifgX  BIJHOBIEHHSA 13 3HAYHUMH  O3HAKaMH
CUHAHTpOMi3aLlii. Ii piBeHb AQHTPOTOTEHHOI
Tparcopmariii konmmBaeThcs Bim 8,8 mo 11,3

baniB 3a mkanorw Jlimyxa—Xom'ska. Ha HaitOLibImm
paHHIX eTamax (OPMyBaHHS POCIUHHOTO TOKPHUBY
NepeBaXkaloTh  YIpyloBaHHS acouiawii Agropyretum
repentis (xnac Artemisietea vulgaris). B oxpemux
MICISIX CIIOCTEPIraloThCsl AUIIHKMA IHIIMX YIPYNOBaHb
nporo kiacy. Haiwacritne tie Potentilo-Artemisietum
absintii  Ta  Echio-Verbascetum. TyT TOKa3HUKH
aHTPONOreHHOro (hakTopy Jemo Hmxk4l — Big 8,2 110
11,2 GamiB. B ixwiii ¢mopi mpuCyTHS 3HAYHA YacTKa
XapakTepHHUX BUAIB nopsiaky Galietalia veri, o BKazye

Vkpainucoxuii 6omaniunuii ocypuan, 2022, 79(3)

Ha EKOTOHHMH Xapakrep nux yrpynoBadb (Khomiak,
2011). YrpynoBaHHS i3 JOMiHYBaHHSIM OJHOPIYHHKIB
MepeBaXKAIOTh JIMIIE B MEPIIl POKH MICis IPUITUHEHHS
pUTBHUITBA HA OKOJNMISX HOBOYTBOPEHHX Kap'epib.
3aBIsKU Py CKOHOMIYHHMX Ta IIPaBOBUX OOCTaBUH
PO3IIMPEHHS 30H BUIOOYBAaHHS YHM YTBOPEHHS HOBHX
ripununx 00'ekTiB BinOyBaeThcs pinko. Yepes 1e
HOBOYTBOPEHHX 30H BHPOOITKY Oyln0 00CTeXKeHO
HeOararo. Ha MOKMHYTHX MOJSX MiCNsT BHPOILYyBaHHS
3MaKiB  HAa  TEPIIUH-Apyruil  pik  TPaIUIAIOTHCS
yrpymnoBaHHs cor3y Scleranthion annui (acomiarii
Centaureo-Aperetum  spicae-venti, Violo
Centaureetum cyani). Ha ppyruii-rperii pik micis
NPUIHMHEHHST O00pOOITKY TIPYHTY, 32 YMOBH BHIIACy

arvensis-

JOMAIITHIX ~ KOMUTHHX  (POPMY€ETBCS  POCIHHHICTH
acoriarrit Aphano-Matricarietum. PocnunHiCTh
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nopsiaky Atriplici-Chenopodietalia albi onncana HaMu 'y
BUIIaJIKaxX, KOJW PUIbHUYA JISUTbHICTh HE MPUITHHSIACS.
[Tepenorn Ha AemIo MI3HIMMX CTAIiAX 3apOCTAIOTH 3a
OIMCaHHUM BHILE CIICHAPIEM.

3a yMOBM HIKYOTO PpIiBHS MOpYyIeHb (piBEHb
aHTponoreHHol TpaHcdopmanii Big 8,3 mo 9,8 Gaiis)
a00 Memo Mi3HIMWX CTaaiil BiTHOBICHHS POCIMHHOCTI
Ha IJIAKOPHUX IUISHKAaX Hal4dacTille TPaIUISIOTHCS Ta
3aiiMaloTh MaKCUMaJbHi IIOIII [IEHO3U BUIEHA3BAHOTO
mopsiaky. lLle mepeBakHO YrpymOBaHHS —acoliariiit
Agrostio vinealis-Calamagrostietum epigeioris,
Agrostietum  vinealis-tenuis 1 Potentillo argenteae-
Poetum angustifoliae. Y MicIsiX, 1¢ BUHHKIIA HEBEJIHKI
JIOKaJMbHI TIOPYIICHHS IOBEPXHi, YacTille BUKJIWKaHI
IisutbHICTIO JTFoAMHU (10 9,1 OaiiB), CHOCTEPIrarOThCS
3MIHH B JIy4HIil POCIMHHOCTI. 32 yYMOBH HAasBHOCTI
abo ¢opMyBaHHA BOJOHEIPOHUKHOTO TOPHU30HTY
TyT (OPMYIOTBCS BOJIOTI JIyKH ToOpsSaKy Molinetalia.
[lepeBaxxHo, 1e yrpynoBaHHsi acomiauii Juncetum
effusi. BOHH iCHYIOTh BHKJIFOYHO B MICIIl TOPYIICHHS
Ta 3alMarOTh HEBENMKI Inromr. YacTto 3aMicTh HHX
YTBOPIOIOTHCS] HEBEJIMKI CHHY311 3 TIOMIHYBaHHSM Juncus
effusus L.

Bimpmr  mi3Hi  cramii  cykmecii  mpeacTaBieHi
yrpynoBanusiMu - acouiauii - Calamagrostietum — epigii
(xnac Epilobietea angustifolii), ne BKparuieHi OKpemi
npenctaBHukH  GaHepoditiB  Betula pendula Roth.,
Salix caprea L., Populus tremula L., Pinus sylvestris L.
tomo. CroyaTKy HpPOEKTHBHE IOKPUTTS YarapHUKOBO-
JIEPEBHOTO sIpyCy HE3HauHe uyepe3 Te, L0 TYT JOMIHYE
TUTIOBAa TpaB'sHA POCIMHHICTh. Ha Mi3HIMMX eramax
CaMOpO3BHUTKY (DOPMYIOTHCS YIPYIOBaHHS —acomiarii

Salicetum capreae (xnac Robinietea). B  paiioni
HEBEJIIMKUX TMOpPYyIIeHb (KaHaBH, SMH, MIDKBaJIOBi
nempecii)  YTBOPIOIOTBCS KOHYCH — BIJHOBICHHS i3

BapianToM acomwiatii Salicetum capreae var. Populus
tremula. PiBeHb TakMX MOPYIICHb KOIUBAETHCS Bif 6,3
1o 8,8 6ai. JIicoBi IIeHO3M KOPIHHUX JICiB Ha TTAKOpax
TparusioThes piame. Yacrime ne nepudepiini AiIsHKY,
mopy4d 13 SKAMH pO3TalIoBaHI BKe CcHOpMOBaHi
micoBi exocucTtemu. Ha Tumrakopi TakuMH  JIiICOBHMH
YIPYNOBAaHHSIMHU € pociauHHicTh acowianiit Cladonio-
Pinetum 1 Dicrano-Pinetum xnacy Vaccinio-Piceetea.
boptu (maiimaHymku) Kap'epy MamTh BHCOKY
MO3alUHICTh ~ yTpymHoOBaHb, TMOB'A3aHy 13  IXHIM
EKOTOHHUM CTaTyCOM — MEXEI0 M Majio TMOpPYIIEHUM
IPYHTOM IUIAKOpy Ta TOBHICTIO 3HMIIEHMM Ha CXHJax
(Khomiak, 2011). 3a Takux yMOB TiepeBary OTPHUMYIOTb
pI3HOMaHITHI LEHO3W Kiacy Artemisietea vulgaris.
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Puc. 1. Posnonin ocobun Pinus sylvestris 3a BIKOBUMH TpyTIaMy
Ha CXHJIax Pi3HOI KPyTU3HU

Fig. 1. Distribution of Pinus sylvestris by age groups on steep
slopes of different angles

VYrpymnoBauus kiacy Stellarietea mediae B TaKuX MiCIISIX
TparIsIFOThes pinko. Hamu BoHu 3adikcoBaHi ABidil: Ha
3a0pyHEHOMY TTOOYTOBHM CMITTSIM OOpTY ITiBIEHHOI
excrio3uuii mim@anoro kap'epy B c. Crapi Beninnuku
(KopocTeHChKHit p-H) Ta JKEpCTSAHI MUIAHKA OOpTy
MIBJICHHO-3aXiTHOI  CKCIO3UIlI TPAHITHOTO Kap'epy
B M. JXwuromup. Lli TepuTopii 3affHATI POCIUHHICTIO
acouiarii Apero spicae-venti-Papateretum rhoeadis.

Taxox Ha 6opTax i BEpXHIX YaCTHHAX CXUITY ITEPIIO0
nounHae ¢opmysarucsi QanepodiTHa POCIUHHICTH
knaciB  Robiniete, Salicetea purpurea Tta Vaccinio-
Piceetea. B ninenniii yactuni Llentpanshoro [Momiccs
cepell [IEpPEeBHHX MOPiJ LUX YIPYyNOBaHb 3HA4YHY
yacTKy 3aiimae Populus nigra L. lle o0ymoBieHO
nBoma (akropamu. [lo-miepie, TPUBAIOK TPAMIIEIO
Haca/KyBaTH POCIUHU 1IbOTO BUAY B PailOHi TipHUYHX
HIANPUEMCTB, a TMO-ApPYre — MEHIIOI KOHIEHTPALIE0
JCOBUX HACA/PKCHb 13 IHINX a0OpPUTCHHUX BHIIB.
IleHo3u OOpTiB Kap'epiB € HAWOUIBII BPa3IMBUMH IS
MPOHUKHEHHs iHBa3iiiHmx BuaiB. lle BimOyBaeThCs
yepe3  HE3allOBHEHI  CKOHIimi  c(OpPMOBAHUX  TYT
exocucTeM. Yacrimie 3a Bce CIOIH MPOHUKAITh Solidago
canadensis L., Robinia pseudoacacia L. Ta Ambrosia
antemisiifolia L. (Protopopova et al., 2015).

3apocTaHHs CXWIB (YCTYIiB) Kap'epy 3aJeXHTh Bif
IXHbO1 KPYTH3HH Ta IOPiJl, 13 AKUX BOHU CKIATAIOTHCS
(puc. 1). BepruxanbHi BUXOAM KPUCTATIYHHUX TIOPij
HPOTSrOM TPUBAJIOTO Yacy 3aJMIIAIOThCS He3acelleHi
BUINUMH CYIHMHHAMH POCIUHAMH. MIKpOyrpyrnoBaHHS
poCIMH  3'SIBISIFOTBCSL  BUKJIIOYHO B PO3ILIEIUHAX
KPHCTAJIIYHUX OJIOKIB, 3aIIOBHCHUX PHXJIMMH OPOAAMH,
IPpyHTOM Ta JApiOHMMH OpPraHIYHUMH pEIITKaMH.
Cxunmu, YTBOPEHI PHXJIMMH OCaIOBHMHU IOPOIAMH,
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BKPHBAIOTBCSl  OUIbII  piBHOMIpHO. CrocTepiraerses
oJHOYacHe TPOHWKHEHHA (aHepodiTiB 1 Tpas'ssHOT
pociuHHOCTI. Ha BigmiHy Big mepenoriB, TyT He
BiZIOyBa€eThCs MOCTYNIOBOTO TEPEXOAY Bifl yrpyNOBaHb
3JIAKOBHUKIB JI0 YarapHHUKIB YU MOXiAHUX JiciB. [Tomixk
JIECSITUPIYHUMHU JIepeBaMU 13 TIPOCKTUBHUM ITOKPUTTSIM
30-50% BigcyTHIM 3iMKHyTHH TpaB'sHUil spyc. Ha
CXWIax 13 KyTOM Haxwily MeHIIe 45° TeMIH BiTHOBJICHHS
MIPUCKOPIOIOTHCS B Pasu.

Hampukmnan, B paitoni JIeBKiBCAKOTO pOIOBHIIIA TTICKIB
KPYTi CXWJIN TOKHHYTOTO Kap'epy 3aiiHATI 0coOMHaMH
P. sylvestris BikoM 10 7 poOKiB, a ToJyiori — IPUOIU3HO
14 pokis. IToBHicTIO copMOBaHi JiCOBI yrpyrnoBaHHs
TYT 3'BISIOTHCA Jume Ha 15-20-i pik Micis TOoYaTKy
BIZIHOBJICHHSI pOCIMHHOCTI. TpaB'stHa POCIMHHICTD
CXWJIIB TpeICcTaBlicHa HeC(HOPMOBAHIMHU [[CHO3aMHU, SIKi
CKJIAAIOThCS 3 €JEeMEHTIB (ropu kiacy Artemisietea
vulgaris 1 meHmow wipoto Molinio-Arrhenatheretea
ta Epilobietea angustifolii. Ha GibII momorux cxmiax
MIPOCKTUBHE TIOKPUTTS OCTAHHIX 3POCTAE.

Ha Tum  BiZHOBIMIOBaHOI  POCIMHHOCTI  JHA
Kap'epy BIUIMBAE MOKa3HUK 0araTopiqyHOro pexuMy
3BOJIOKEHHSI, PIBEHb IMOPYIIEHOCTI CyOCTpary Ta dac,
MPOTATOM AKOTO BimOyBaeThcs 1i BigHOBIECHHA. B
YMOBax HOCTIHHOI TPHUCYTHOCTI BOAM YTBOPIOIOTHCS
yrpynoBaHHs BOAHOI pociuHHOCTI. lle mnepeBaxHO
¢itorieHo3u kiacy Potamogetea (acouiarii Potametum
natantis i Ceratophylletum demersi). CriocTepiratotbcs
BIIMIHHOCTI B TOsIBI BOJHHX BHIIUX CYIUHHHUX
POCIHH 3aJIeKHO Bix mIMOMHH. Ha Oingbin IHOOKHX
MicIX (mmOmre 2 M) BOHM MPAaKTUYHO BiACYTHI, a Ha
MigkoBoami (mmmOwHa MeHme (0,2 M) BUTICHSIOTBCS
pUOEpekKHO-BOIHOIO POCIUHHICTIO, sSIKa TpEJICTaBIeHa
yIpymoBaHHSAMH  Kiacy  Phragmiti-Magnocaricetea.
HaitgacTime TpamnsioTeCs Ta 3aiiMaloOTh HaWOLTBIII
IUIONNI  TIEHO3U acorianii  Phragmitetum —australis.
Pimre tparisitotecst Typhetum angustifoliae, Typhetum
latifoliae,  Glycerietum  fluitantis 1  Glycerietum
maximae. Y 3B'A3Ky 13 JAWHAMIYHUMH TIpOLIECaMH,
XapakTepHUMHU JUIS [OHEpHHMX CyKleciif, Ha JHi
Kap'epiB CIIOCTEPIraloThCs MIMPOKI EKOTOHHI CMYTH
MiX TeBHUMH THIIaMH yrpymoBaHb (Khomiak, 2011).
Hamnpuknayn, HalnommpeHuid BUJ NPHOSPEIKHO-BOJHUX
yrpynoBaubs Phragmites australis (Cav.) Trin. ex Steud.
9acTO BUXOIUTH 32 IXHI MEXi Ta IPOHUKAE B TPaB'sHI Ta
YarapHUKOBI IIEHO3M JIHA Ta HW)KHBOI YaCTHHU CXMJIIB
Kap'epiB.

HezamoBHeH1 BOIOIO0 IUIAHKK IHA Kap'epiB BKPHTI
POCIMHHICTIO, sIKa 3HAXOOUThCS HA PI3HUX CTaMIisIX
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cykmecii. PaHHI cTanmii TpeAcTaBICHI POCIUHHICTIO
Knacy Artemisietea vulgaris (acouiawii Agropyretum
repentis 1 Poo compressae-Tussilaginetum farfarae).
Jemo misHiNIe 3'IBISAIOTECA YrpymnoBaHHS Epilobietea
angustifolii Ta Franguletea. HaiiGimem mi3Hi cTanii,
3aikcoBaHi ~ HaMH,  IPEACTABICHI  POCIMHHUMH
yIpynoBaHHAMH KiaciB Salicetea purpurea, Alnetea
glutinosae Ta Robinietea.

dopmyBaHHST POCIMHHOCTI  BiIBaJNiB  HailKpaie
LTIOCTPY€E TpOIeCH AWHAMIKH eKocHcTeM. Bimsainm,
chopMOBaHi  MOKPUBHUMH  TOPOAAMH,  JIOCUTH
OIHOTUIHI. BOHM TpencTaBiIsAoTh CO00I0  CyMill
YaCTOYOK CyOCTpaTy i3 BEIUKHM Iialla30HOM PO3MIpiB.
TakuM 4MHOM, TYT MPUCYTHI KPYITHO YJIaMKOBI ITOPOJIH,
SIKI He CHpUSIIOTH IMIBUAKOMY (opMyBaHHIO IPYHTY i
JpiOHI YACTOYKM CHJIIKATiB, 3[aTHI JO 3JIMIAHHS Ta
(opMyBaHHS BOJOHETIPOHUKHOTO cyoOcTpary. Yepes
e Ha paHHIX eTamax BiAHOBICHHS pPOCIUHHOCTI
Ha BiJBaJlax YacTO CIHOCTEPIra€ThCsi yrpyrnoBaHHs
acomiariii  Poo compressae-Tussilaginetum farfarae
Knacy Artemisietea vulgaris. BoHo BinOyBaeTbcs Ha
CXWJIaX PI3HOT eKCIo3Wiii 3 KyToM Haxmry 15-60°.
B oxpemux BuIajkax, 3a yYMOBHM BHHOCY pPa3oM i3
MyCTOIO0 TIOPOJIOI0 OPTraHiYHOi PEYOBHHH, B TaKHUX
MICIIIX MOXKYTh (DOPMYBATHCS YIPYMOBaHHS acomiarii
Bidentetum tripartitae xnacy Bidentetea tripartiti. SIkio
JIesKi 9YaCTMHH BiJBAY MArOTh Maji KyTH HaXWIy Ta
3HAYHE CIIOBIJIbHEHHS BEPTHUKAJIBHOTO PYXY BOIH, TO B
TaKUX MICISX MOXYThb YTBOPIOBATHCS MOHOJIOMIHAHTHI
cKymueHHs: Phragmites australis, sKi BIINOBIIAIOTH
acoriarii mpudepe KHO-BOAHOI POCIMHHOCTI acoriamii
Phragmitetum australis. 3 MOMEHTY TPOHUKHEHHS
nepimx ¢paHepodiTiB 3apoOCTaHHs BiABAIIB Maj0 YHM
BIAPI3HSIETHCS Bil POPMYBAHHS IPUPOIHOT POCIMHHOCTI
Ha cxwiax kap'epiB. Croyarky 1€ yrpyrnoBaHHs
acomuiarii Salicetum capreae i3 pi3HUMH BapiaHTaMH, IO
BU3HAYAIOTHCSl OCOOJIMBOCTSIMHM TIPOHUKHEHHSI HACIHHS
JepeB Ha He3aceneHy Tepurtopito (Ghorbani et al., 2007).
Haituacrime e Taxi yrpynosanus Salicetum capreae var.
Populus tremula, Salicetum capreae var. Pinus sylvestris
i Salicetum capreae var. typicum. B mnomamspmomy
TYT TIEPEBAXKAIOTHh TOXIiTHI JicH KimaciB Robinietea Ta
Salicetea purpurea, abo KopiHHI Jicu Kiacy Vaccinio-
Piceetea 3a ymoBu aominyBaHHsS Pinus sylvestris Ha
paHHIX eTamax (OopMyBaHHS 3apocTeil ¢aHepodiTis.
HwxHi yacTHHY BiZIBaIiB HEPiKO 3aHHSITI POCIHHHICTIO
knacy Alnetea glutinosae (nepeBaxkHo acortiaist Ribeso
nigri-Alnetum), mo 0OyMOBICHO YAaCTHM MOPYIICHHSIM
BOIIHOTO PEKUMY B PaliOHI PO3MIIICHHS TaKUX 00'€KTIB.

151



BucHoBknu

BigHoBmioBaHa pPOCIMHHICTE B paifoHi Kap'epiB Ha
teputopii Llenrpanbhoro Ilomiccst Hanexuts 10 25
KJaciB, 36 mopsinkiB, 62 corosiB, 116 acomiamii Ta TBOX
0e3paHroBHX yrpyrnoBaHb.

HampssMok 1 TeMIl BiHOBICHHS POCIHHHOCTI Ha
MOPYIIEHNX OCEIHINax B PailOHI BIIKPUTOTO BUJOOYTKY
KOPHCHUX KomajguH Ha Tepurtopii LleHTpampHOTO
[Momicest 3amexars BiJl KOMIUICKCY (paKTOPIB CEpEeIOBHIIA
Ta 0coONMBOCTEH 3aHECEHHS HACiHHA Ha MOpPYIIEHi
cyocrpary.

[epBunHI cykuecii npu3BOAATh A0 (HOPMyBaHHS
3HAQYHMX IOl EKOTOHHUX AUIIHOK. Lle oOymoBieHo
ICHYBaHHSIM BEJIMKOTO 4YHCJIa HE3allOBHEHHMX EKOHIII.
Taki TUTSTHKY € HaOUTBII Bpa3THBUMU JJIS IPOHUKHEHHS
iHBa31MHUX BUJIB, SIKi MOCTIHHO TparwisiioThes y ¢uopi
knaciB Stellarietea mediae Ta Artemisietea vulgaris.

Yacrora TpalsIHHS — ONKCIB  PI3HMX  KJIACiB
yrpynoBaHb  JO3BOJSIE BUJAUINTH THUIOBI  yMOBH
cepe/loBHIIa B paiioHi JIIOYMX 1 MOKWHYTHX Kap'epiB.
Haiiuactime TyT TpamusioTecs Kiacu  Molinio-
Arrhenatheretea, Artemisietea vulgaris, Phragmiti-
Magnocaricetea, Plantagenetea majoris i Epilobietea
angustifolii, 110 BKa3ye Ha IepeBa)KaHHs 3JIAKOBOi CTamil
BiIHOBJICHHSI POCIMHHOCTI 3a 3HAYHUX a00 TOMIpHHUX
AQHTPOIOTCHHNX BIUTUBIB.

[MocnigoBHa yIpyIoOBaHb Y
pI3HHUX yMOBax CEepeiOBHINA HA MOPYLICHHX TiPHHYOIO
JUSUTBHICTIO  TEPUTOPISX JIO3BOJISIE TMPOCTEXUTH Ta
3MOJICIIIOBATH BiJHOBJICHHS IMPUPOIHOI POCIMHHOCTI.
binbuiicTs eleMeHTIB 1€l TepuUTOpii MalOTh CIIPHUSATIUBI
YMOBHU Uil ()OPMYBAaHHS THIOBHX Y JOCHiIKYBaHOMY
perioHi ekocucteM. BpaxyBaHHsS IMX OCOOJUBOCTEH
JOIIOMOKE YHHKHYTH HAJMIPHHX BUTpaT Ha BapTiCHY
Ta yacTo Majoe(eKTHBHY peKynbruBanito. Hapasi yaru
i BTpydYaHHS MOTpeOye TOIMMPEHHS B MEXKaxX TaKHUX
00'exTiB iHBa3ifiHNX BUAiB. HalieheKTUBHHUM METOIOM
JUIsl 3yTMIMHKY TXHBOTO TIOIUPEHHS € AudepeHiiioBaHi 3a
YMOBaMH CEPEIOBHUILA HACAKCHHS 3 METOKO 3alIOBHCHHS
HEe3alHATHX eKOoJIOTIYHUX Himl. [1i HacamKeHHs TOBUHHI
BIJINIOBIJIaTH HATIPSMKY Ta CTaJii €KOJOTIYHUX CYKIECiit
KOHKPETHOT JIUISTHKH.

3MiHA POCJIMHHHUX

Moasixkn

ABtop BuCIOBIIOE noasky xommnadisiM "TOB Exo-MB"
ta "TOB Jlinep Exo" 3a cripusiHHs y 300pi 1MOJIBOBOTO
Marepiaiy.
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YKuromupcrkuii nep>kaBHUIA yHIBepcUTeT iMeHi [Bana dpanka, Byn. Bennka bepaugisebka 40, XKutomup 10005,

Vkpaina

Pedepar. Y crarti mogano pe3ynpTaTé KitacuQikaiii BiTHOBIIOBAIBHOI pOCIHHHOCTI Kap'epiB Ha TepuTopii LleHTpansHOTO
Tomices, o Bkirovae 25 kiacis, 36 mopsiikis, 62 coro3u, 116 acouianiii Ta [Ba 6e3paHroOBUX YyrpyMoOBaHHs. 3a 4aCTOTOIO
TPAIUISTHHS ONUCIB TIEBHUX CHHTAKCOHIB OyJIO BH3HAYEHO TUIIOBI yMOBH CEpEOBHINA ICHYBaHHS B PaioHI AIIOYMX Ta
MMOKUHYTUX TipHUYUX BUPOOOK. HaifOlmbIn mommpeHuMH € yrpyrnoBaHHs kinaciB Molinio-Arrhenatheretea, Artemisietea
vulgaris, Phragmiti-Magnocaricetea, Plantagenetea majoris ta Epilobietea angustifolii. OcTanHi BKa3ylOTh Ha 4aCTKOBY
CIOPIAHEHICTh BiTHOBJICHHS IIPUPOHOI POCIMHHOCTI B paiOHI Kap'epiB i3 3apOCTaHHSM MEPEIIOTiB ITi aHTPOIIOTeHHUM
THCKOM Pi3HOTO CTyIeH!0. [ITakopHi AiSISTHKY 3aiiHATI TepeBakHO YTPYOBAaHHSIMH 3JITaKOBHHKIB, TOJI1 SIK HA CXUITH Kap'epiB
OJIHOYACHO 3aCeJSIIOThCSl TPaB'siHI Ta JepeBHI POCIUHU. BepTukanbHi BUXOAW KPUCTAIIUHHUX HOPIA 3aJIUIIAIOTHCS 0e3
NIPE/ICTAaBHUKIB BUIMX CYJHHHHUX POCIIHH IPOTATOM TPHUBAJIOTO Yacy. TyT POCIMHH 3HAXOSATHCS BUKIIIOYHO B IIIIMHAX
KpHUCTaTIYHHUX OJIOKIB, 3aIIOBHEHUX APIOHUMH MiHEpAITEHIMH YaCTKaMH, TPYHTOM 1 IpiOHUMHU OpTaHIYHAMH 3aJTAIIKAMH.
Ha cxunax, cpopMOBaHMX PUXJIMMH OCAJOBHMH [OPOAAMHU, HE CIIOCTEPIraeThCs MOCTYIOBOIO MEpexony Bix craail
3JIaKOBHHKIB JI0 YarapHUKOBO-AEPEBHOT POCIMHHOCTI. Ha IBHAKICT BiJHOBICHHS NPUPOIHOT POCINHHOCTI B Kap'epax
BIUTMBA€ KyT HAXWIIy MOBEpXHi. BimHOBIIOBaHI Cykiecii Ha Micli TipHHYUX BHUPOOOK MPHU3BOIATH 10 (OPMYBaHHS
BEJIMKMX EKOTOHHUX [UISHOK, 110 OOYMOBICHO 3HAUHMM YHCIIOM HE3alOBHEHHX CEKOHIII; LI TepUTOPii BBAXKAIOTHCS
OJTHMMHU 3 HAHOLTBII BPa3IUBHX JUIS IPOHUKHCHHS 1HBa31HHUX BUJIIB.

KurouoBi cjioBa: quHamMika eKOCHCTEM, IEPBUHHI CyKIIecii, TOpyIIeHi ocenuia, piToeHOTUYHA PI3HOMaHITHICTh
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Abstract. The Red Data Book of Ukraine is an official national Red List of threatened species of plants, animals and fungi
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threats and measures for their conservation and reproduction. According to the Law of Ukraine On the Red Book Data of
Ukraine, the Cabinet of Ministers of Ukraine provides official publication of the printed version of the Red Data Book
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phalloides, Butyriboletus appendiculatus, B. fechtneri, B. fuscoroseus, B. subappendiculatus, Chalciporus rubinus,
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Phellinidium ferrugineofuscum, Plectania melastoma, Poronia punctata, Rubroboletus lupinus, R. rhodoxanthus,
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(Anthurus archeri, Clathrus ruber, Entoloma nidorosum, Gyromitra slonevskii, Laricifomes officinalis, Morchella
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BigmoBimHO 10 yKpaiHCBKOIO  3aKOHO/IABCTBA,
UYepBona kHura YkpaiHu € OQiuiiHUM Jep)KaBHUM
JTOKYMEHTOM, SIKHI MiCTHUTh TIEPEITIK PiIKICHUX 1 TaKUX,
mo T1epeOyBalTh MiJ 3arpo30k0 3HUKHCHHS BHJIIB
TBapUHHOTO 1 POCIMHHOTO CBITY B MeXax YKpaiHu,
a TaKkoX y3araJbHEHI BIOMOCTI PO Cy4YacHWH CTaH
OUX BHIIB 1 3aXOOM IIOAO iXHBOTO 30epeeHHS Ta
BIATBOpEHHS. PilleHHS TpPO BKJIIOYEHHS BHIIB JI0

UepBoHOT KHUTH YKpaiHM NPUIMAETbCA LEHTPATbHUM
OpraHoM BHMKOHABYOI BJaJH, L0 peaii3ye Jep)KaBHY
TIOJITHKY Y chepi OXOPOHH HABKOJIUIITHHOTO TIPHPOTHOTO
cepenosuma. Kabiner MinictpiB Ykpainu 3a0e3nedye
odimiiiHe BHOAHHA Ta PO3MOBCIOMKEHHS YepBoHOL
KHUTH YKpaiHu npuHaiiMHi pa3 Ha 10 pokiB (3akoH
VYkpainun npo YepBony kHury Ykpainu, https://zakon.
rada.gov.ua/laws/show/3055-14#Text). 3a3Haunmo,

© 2022 V.P. Heluta, M.O. Zykova, V.P. Hayova, M.P. Prydiuk, M.V. Shevchenko. 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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o0 TIePENiKH BUAIB PI3HUX TPYI OpraHi3miB, sKi
nepeOyBarOTh MiJ 3arpo30r0 1 BkiIoueHi 10 YepBoHOT
KHATH YKpaiHu, He € JOTMOI0, y pa3i HeoOXiTHOCTI BOHI
MOXYTh KOpUryBatucs. OJHaK iCHY€ TPaIHIlisi BHOCUTH
3MIiHH [0 TIEpeIiKiB HalepeqoAHI CTBOPEHHS HOBOTO
BUIaHHS.

I'pubm € HEBIT'EMHOIO 1 BAXKIWBOI YaCTHHOIO
6iotu. /lo HMX HanexarTb SK IOUIMPEHI, Tak 1 JyxKe
PiAKICHI BUH, IO PEECTpyBATUCS B YKpaiHi 0OMeKeHY
KIJIBKICTh PasziB, a JesKi HaBiTh BiOMI JIMIIE 3 OHOTO
YU KUIBKOX JIOKQNITETiB. 3BHUalHO, BCi PIAKICHI BUAH,
SIKMX BUSIBHJIOCS TOBOJI 0araro, HEMOXJIIMBO BKIIFOUMTH
no YepBonoi kuuru. OpHak MikosoramMu YKpaiHu
3IIHCHIOETHCS TOIIYK HOBUX JIOKATITETIB TaKUX BHUJIIB
Ta TIPOBOJMTBHCS OIIHKA CTaHy IXHIX HOMYJISIIH.
3HaYHA YaCTHHA PiNKICHUX BHIIB TPHOIB TPAIUIAETHCS
BUKJIIOYHO YU [IEPEBAKHO B MEKaX MPUPOTHHUX OI0OTOIIIB,
sIKi TIepeOyBalOTh ITi[T 3aTPO30I0 Yepe3 CKOPOUCHHS iXHIX
twront. JIyist Takux BUIIB TpUOIB, 1110 TAKOXK NOTPEOYIOTH
OXOPOHH, MIKOJIOTH TPOBOAATH 30ip iHGopmamii Ta
aHaJi3 3MiH YHCENBHOCTI IXHIX MOMyNsii B YKpaiHi.
barato npencTaBHUKIB rpOHOTO 1IaPCTBA HANEKATH 0
LIHHUX ICTIBHUX BHUJIB, IUIOJIOBI Tia SKUAX TPaTUIIIHHO
30MpPaIOTHCS 3 METOIO BXHUBAaHHSA B iXKy. [Ipu mipomy st
PIIKICHUX 3 HUX BHHHUKAE 3arpo3a IOBHOTO 3HHUIICHHS.
ToMy BOHM TakKoK CTalOTh O00'€KTOM CIIOCTEPEKEHHS
YKpalHCHKHX MIKOJIOTiB, 1 TIpH BCTAHOBJCHHI TaKOi
3arpo3d 4YM 3HAYHOTO IIOTIPIICHHS CTaHy MOMYJISIIii
i BUIM HPONOHYIOTBCSA [UIS 3arajbHONCPIKaBHOI UM
perioHabHOT OXOPOHH.

VY tperpomy Bunmanui "UepBoHoi KHHTH YKpainn"
(Chervona..., 2009) rpubu Oynu mnpencrasieHi 57
Bugamu. OfHAK MICIs BUXOAY i1 y CBIT MHHYJO IOHAT
JeCSATWINTTA. 3a el vac Oyna HakonW4eHa 3HavyHa
HOBa iHQOpMAIsT NpO PiAKICHI BHIM Ta 3IiliCHEHA
MepeoIliHKa CTaHy iXHIX MOMYJSHid. 3 Pi3HUX HPUUUH
OyJI0 3alpOIIOHOBAHO BHKIIOYMTH 3 UepBOHOI KHUTH
9 BuniB. lle Anthurus archeri (Berk.) Fisher, Clathrus
ruber Pers., Entoloma nidorosum (Fr.) Quél., Gyromitra
slonevskii V.P. Heluta, Laricifomes officinalis (Vill.:
Fr.) Kotl. & Pouzar, Morchella steppicola Zerova,
Mutinus ravenelii (Berk. & M.A. Curtis) E. Fisch.,
Phallus duplicatus Bosc ta Pseudocolus fusiformis (E.
Fischer) Lloyd. 3a3HaumMo, mo ais YOTHPHOX 3 HHUX
(4. archeri, C. ruber, M. ravenelii Ta Ps. fusiformis)
BcTaHOBJICHO 3aHocHMi xapakrep (Dudka et al., 2018;
Heluta, Zykova, 2018, 2019), npuuomy 4. archeri ta M.
ravenelii ny»xe 100Ope IPUCTOCYBATUCS 10 YMOB YKpaiHu
1 3apa3 IHTCHCHBHO DO3IIMPIOIOTH CBill apean, sK Iie
YacToO TPAIUBIEThCS 3 UYXKOpIAHUMHU Bujaamu. Entoloma
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nidorosum, G. slonevskii 1 M. steppicola BusBUIUCS
JIOBOJII TOMIMPEHUMH B YKpaiHi BHAAMH, SKUM He
3arpoxye HeOesneka 3uumieHHs (Heluta, 2017; Dudka
et al.,, 2018). Laricifomes officinalis i Ph. duplicatus
BKJIIOYCHI B UepBOHY KHUTY MOMUIIKOBO: JUISl TIEPIIOTO 3
HUX He OyJIO BHSIBJICHO JKOJHOIO JIOCTOBIPHOTO JKepera
mpo #oro peectpamnito B Ykpaini (Hayova et al., 2019),
a Jpyruii OyB BH3HAuUCHHWH HENPABHILHO 1 € (HOpPMOIO
3BuUaitnoro Ph. impudicus L.

VY TOH e 4Yac MIKOJIOTaMH, TaKoX i3 3aJly4eHHSIM
TACSY TPOMAISIH YKpaiHU uepe3 colliajdbHI Mepexi,
Hacamrepes ydacHHKIB rpynu "Ipubm VYkpainu" vy
¢eticoyni  (https://www.facebook.com/groups/Hryby.
Ukrayiny), 3i0pana qjoctoBipHa iH(opMmaltist mpo 3arpo3u
HU3Il BUIB TpUOiB, sKi He Oymu BKITOUeHi 10 YepBOoHOT
kauru (Frankivskyi, 1963; Heluta, 2012; Makarenko,
2013; Biketova, Heluta, 2015; Prydiuk, 2015; Akulov
et al., 2017; Shevchenko, 2017; Zykova, 2018; Heluta
et al., 2019). ITicns aHamizy OKUX BiIOMOCTEH Ha PO3TIAA
HamionanpHii komicii 3 mnuTaHb YepBOHOI KHHUTH
VYkpaiau Oyno 3anporoHoBaHo 20 BUiB. Yci BOHH Oymu
pexoMeH1oBaHi MIiHICTEpPCTBOM 3aXMCTy JOBKULIS Ta
NPUPOIHUX pecypciB Ykpainu (nami — MiHIOBKIIN)
JUIsl BKJTIOUeHHs 10 YepBoHOT KHUTH. J{aHa MPOmo3uLis
pearizoBaHa HaKa3oM IbOTO JIEP)KaBHOTO OpraHy Bif
15 motoro 2021 poky Ne 111 "IIpo 3arBepmkeHHs
MEPETIKIB BUIIB POCIMH Ta TPUOIB, IO 3aHOCITHCS 10
UYepBonoi kHUTH YKpaiHU (POCIMHHUH CBIT), Ta BUIIB
pPOCIHH Ta rpubiB, MO BHUKIOYCHI 3 UepBOHOI KHHUTH
Vikpaiau (pocimmuHHUE cBiT)" (https://zakon.rada.gov.
ua/laws/show/z0370-21#Text). Omxe, m0 YepBoHOI
KHUTH YKpaiHu Oynau BKIIo4deHi Taki Buan: Amylocystis
lapponica (Romell) Bondartsev & Singer, Battarrea
phalloides (Dicks.) Pers., Butyriboletus appendiculatus
(Schaeft.) D. Arora & J.L. Frank, B. fechtneri (Velen.)
Arora & J.L. Frank, B. fuscoroseus (Smotl.) Vizzini &
Gelardi, B. subappendiculatus (Dermek, Lazebn. &
J. Veselsky) Arora & J.L. Frank, Chalciporus rubinus
(W.G. Sm.) Singer, Hemileccinum depilatum (Redeuilh)
Sutara, Hericium erinaceum (Fr.) Pers., Kavinia
alboviridis (Morgan) Gilb. & Budington, Montagnea
radiosa (Pall.) Sebek, Mythicomyces corneipes (Fr.)
Redhead & A.H. Sm., Phellinidium ferrugineofiiscum
(P. Karst.) Fiasson & Niemeld, Plectania melastoma
(Sowerby) Fuckel, Poronia punctata (L.) Fr,
Rubroboletus lupinus (Fr.) Costanzo, Gelardi, Simonini
& Vizzini, R. rhodoxanthus (Krombh.) Kuan Zhao &
Zhu L. Yang, R. rubrosanguineus (Cheype) Kuan Zhao
& Zhu L. Yang, R. satanas (Lenz) Kuan Zhao & Zhu L.
Yang ta Suillus plorans (Rolland) Kuntze. Ockinbku
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HaKa3 MIiHICTepCTBA — II€ JOKYMEHT, SKUH HE MOXKe
MmicTuTH Oarato iH(popMalii Nmpo BKIIOYEHI JI0 HBOTO
00'€eKTH, Yy Iii CTaTTI MU MMOCTABUJIN 3aBIAHHS 3pOOUTH
JMOCTYIIHAMHU ~ JUIsl  IIUPOKOTO  3arajly  JOKJIAHIiII
BimoMocTi mpo 3ragani 20 pinkicHUX BHIIB TpHOIB.
Taki Hami mii MIJKOM BiMOBIAIOTh BHMOTaM 3aKOHY
VYkpainn npo YepBoHy KHUTY YKpaiHHM, 30Kpema ii
Crarri 12.

Amylocystis  lapponica  (Romell) Bondartsev
& Singer in Singer, Mycologia 36(1): 67. 1944 —
AMWIOLMCTIC Jamianacbkuii (puc. 1, A)

Hanexwuts no pomuau Dacryobolaceae (Polyporales,
Basidiomycota). JepeBopyliHIBHUI camporpod,
TPAIUIIETLCA Y XBOMHHMX Mpaiicax Ha KPYIMHOMIPHUX
MOBAJICHUX CTOBOypax summHU. B VYkpaini meit rpu0d
30upaB 4ecbkuil Mikosor A. Ilimar me y 1936-
1937 pp. y Kapmarax (3akapmarceka o01.) y IBOX
Micresnaxomkenusax (Pilat, 1940). 3iopani HuM 19
3pa3kiB 30epiraroTbes B repbapii HarioHansHOTO My3ero
B [Ipasi (PR) (six Leptoporus lapponicus (Romell) Pilat).
Bun pinkicHuit B €Bporri, € iHIAKaTOPOM CTapPOBIKOBHX
SUTMHOBUX JIiciB. BHeceHW#l 10 4YEepBOHUX CIHCKIB
rpubiB bomrapii, Ectonii, Hopsgerii, Ilompemi, Pocii,
CrnoBauunnn, Dimnsamii, Xopsarii, Yexii ta IIBemii
(Distribution..., 2015). Sk Bua, o mnepeOyBae mij
3arpo3010 3HUKHEHHS B €BpOIIi, HAaBOAUTHCS Y CIHCKY
33 BuaiB rpubiB, 3aNpPOIIOHOBAHMUX JJIsI BKJIIOYCHHS B
Jonarok I no bepucekoi konsenuii (Dahlberg, Croneborg,
2003). IIpote A4. lapponica — nupKyMOOpeaabHUA BH/,
3HauHO Oinmbime momupeHuit y IliBHIUHIT Amepur,
TOMY Ha TI00aJbHOMY pIBHI OIIIHEHMH SIK TaKWi, IO
nepeOyBae mix Haiimenmoro 3arpo3oro — LC (Least
Concern) (Dahlberg, Ainsworth, 2019). Ockinbku micist
3a3HadeHuX BuIie 300piB A. Ilinara B mepuriii TONIOBHHI
XX cr. ynponoBX HacTymHuX ImoHan 80 pokiB el
BuJ B YKpaiHi He Oyn0 3HAHIEHO, HOTO BKIIOYCHO 10
UepBoHoi kuuru Ykpainu sax 3Huknuil. IIpore B 2021 p.
B/AJIOCS] BUSBUTH HOBE MICIE3HAXOPKEHHS IIbOTO Tprda
Ha TepuTopii Ykpaincekux Kapnar (ycHe moBioMiIeHHS
O.M. borocnagipt). OTxe, Hafaidi BUI MOoTpedyBaTuMe
MOJAJBIINX  CIIOCTEPEXKEHb JUIsI YTOYHEHHS HOro
MIPUPOJIOOXOPOHHOTO CTaTyCYy.

Battarrea phalloides (Dicks.) Pers., Syn. meth.
fung. (Gottingen) 1: xiv, 129. 1801 — GarTappes
Beceakononiona (puc. 1, B)

Hanexuts no ponunu Agaricaceae (Agaricales,
Basidiomycota). HarpyraTtowii campotpod,
kceporepMoQimbHUN  BUA. TpamisieTbCst  MMOOTMHOKO
Ha CTENOBUX IUISHKAX, OCTENHEHUX JIyKax, MIMaHuX
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JIFOHAX, & TAKOXK Y JTICOCMYTax, Ha OCBITIICHUX TaJIIBUHAX
JICOBUX HacaKeHb ToIlo. B VYkpaini Bigomuii 3
Kpumy (IliBmenrmit Geper i Kpumcpkmii Jlicoctemn),
a TaKo)XK 13 CTEMOBOI Ta JIICOCTENOBOI 30H, 3arajioM i3
Omm3pko 12 Micle3HAaXOMKEHb, MPUUOMY IIOJIOBHHA 3
Horo 3HaxiJIOK mpunajgae Ha mnepiox i3 kinng XIX cr.
mo 1970 p. (Valz, Rishavi, 1871; Sredinskiy, 1872-
1873; Frankivskyi, 1963; Wasser, 1971; Zerova et al.,
1979; Akulov et al., 2017). Bun pinkicamii B €Bporri,
BKIIIOYCHUII IO 4YEPBOHMX CIMCKIB TpuOIB ABCTpIi,
Bonrapii, Benukoi bpuranii, Icmanii, Himeuuwnnw,
[MiBriuyrO1 Makenonii, [Tomemi, Pocii, PymyHnii, Cep0ii,
CnoBauunnu, Typeuunnu, Yroprwmuu, @paniii, Yexii,
a TAKOXK 3arPOIMOHOBAHUI ISl OLIIHKK HA [I00aIbHOMY
piBai  (http://iucn.ekoo.se/iucn/species_view/159853/).
BBaxkaeTbcsi 1HIMKATOPOM apUIHHX 1 CEMiapHIHHX
6iotomie (Distribution..., 2015). Battarrea phalloides
Ma€ I[IMPOKE 3arajbHe TOIMIUPEHHS (HABOMUTHCS JIJIsI
64 xpaiH CBiTy), OIHAK Ul LOrO rpuda XapakTepHa
Iyxke oOMe)keHa KUTBKICTh JIOKATITETIB 1 34eOLTBIIOro
MOOJMHOKI III00BI Tia. Kareropist Buay — Bpa3iuBHi.

Butyriboletus appendiculatus (Schaeff.) D. Arora &
J.L. Frank, Mycologia 106(3): 466. 2014 — sielunuk
ykopinenuii (puc. 1, C)

Hanexutes no pomuam Boletaceae (Boletales,
Basidiomycota).  TlpuypodyeHuii  mepeBaXHO  J0
CBITIUX TEININX pIBHUHHUX a00  TepeAripHuX

JMCTSIHUX, piAlle MIIIAaHUX 3 COCHOIO JICIB, 3pOCTae
Mg KJICHOM, JIHMIOI0, B'Si30M, rpabom, Oykom, iHOAI
mig  oyooM, Ha JIYKHUX IPyHTax. TparuiseTbes
MOOJAMHOKO, piAlle HEBEIUKUMHU TpyNaMH, 3piJKa.
B VYkpaini Bimomo nmme 19 iHoro micuesHaxXo/KeHb
(ABronomHa Pecnybnika Kpuwm, 3akaprarceka, IBaHO-
®pankiBcpka, JIpBiBChKa, TepHOMiTBbCEKA, XapKiBChKA,
XwMmenbHuibka Ta UYepHiBenbka 00:1.). OXOpOHSETHCS
B Kapnarcexomy 6iochepromy 3aIOBiTHUKY,
Kapagaspkomy 1 SIITMHCBKOMY — TipCHKO-1iICOBOMY
TIPUPOAHUX 3aloBiAHUKAX, [IpHpogHOMY 3amOBiTHHUKY
"Muc Maptbsn", HAI[IOHAJIBHUX MIPUPOJHUX
nmapkax "Bwkxunekwii", "Tominbmranceki smicn" Ta
"I'yuynpmuHa". Bimomuit B €Bpomi Ta [liBHIYHINA
Adpuni. BrirodeHHil 10 YEpBOHHMX CIHCKIB TpuOiB
Benvrii, lanii, Hopserii, Pymy#ii, Cep6ii, CioBau4nHwu,
VYropiwman, ®pannii, Yexii ta [IBemii, € xaHaAAaATOM
Ha BKIIIOUCHHS 0 €BPOMCHCHKOTO YEPBOHOTO CITACKY
rpu6is (Sutara et al., 2009; European..., 2010). Llinuuii
icTiBHUI TpHO, Yepe3 M0 3HHUIIYETHCS HACCICHHSM.
Kareropist Buy — Bpa3iauBHii.
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Puc. 1. Buau rpu6iB, Brmoueni g0 YepBonoi kuuru Yipaiuu B 2021 p. A: Amylocystis lapponica; B: Battarrea phalloides; C:
Butyriboletus appendiculatus; D: B. fechtneri; E: B. fuscoroseus; F: B. subappendiculatus; G: Chalciporus rubinus; H: Hemileccinum
depilatum; 1: Hericium erinaceus; J: Kavinia alboviridis (pomo: A, O. borocnasenp; B, B. Icikos; C, C. Kosnan; D, H. Xonox; E, P.
Psizannes; F, C. Kosnan; G, B. dydunens; H, H. Mapucux; I, O. Kanomkin; J, M. [1leBuenko)

Fig. 1. Species of fungi added to the Red Data Book of Ukraine in 2021. A: Amylocystis lapponica; B: Battarrea phalloides; C:
Butyriboletus appendiculatus; D: B. fechtneri; E: B. fuscoroseus; F: B. subappendiculatus; G: Chalciporus rubinus; H: Hemileccinum
depilatum; 1. Hericium erinaceus; J: Kavinia alboviridis (photo by: A, O. Bohoslavets; B, V. Isikov; C, S. Kozlan; D, N. Kholod; E,
R. Ryazantsev; F, S. Kozlan; G, V. Dufynets; H, N. Marysyk; I, O. Kaposhkin; J, M. Shevchenko)
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Butyriboletus  fechtneri (Velen.) Arora &
J.L. Frank, Mycologia 106(3): 466. 2014 — sicluHuK
®exTHepa (puc. 1, D)

Hanexutrs 1o pomwmau Boletaceae (Boletales,
Basidiomycota). Tpamnsetbcs B 1y0OBO-OyKOBHX Ta
piame guctux OyKOBHX Jicax, mifg ayOoM 1 Oykom,
MOOJJMHOKO, 3pinka. B VYkpaini Bigomo nume BiciM
JIOCTOBIPHUX ~HOr0  MicClie3HaXO/keHb (ABTOHOMHA
Pecmyonika Kpum, 3axaprarceka, IBano-®PpaHKiBCbKa,
JIbBiBchbka Ta UYepHiBenpka o00s1.). OXOpPOHSETHCS B
[puponaomy 3amoBigauKy "Posrouus", Iammmbkomy
HalliOHAJILHOMY NIPUPOJHOMY Mapky Ta HarioHaabHOMY
npupoxHoMy mapky "ymynemmaa". Bimomuit B8 €Bpori,
Ha Kaskasi, [amexomy Cxomi. CKpi3b BBa)a€eThCs
PIAKICHUM BUIOM, BKJITIOYCHUHN Y YEPBOHI CITUCKHU TPUOIB
Agcrpii, benprii, bonrapii, Benukoi bpuranii, [laHii,
Ecronii, Icmanmii, JIutBu, Makenonii, Hinepmanmis,
Himegunnu, Cep6ii, CnoBauunnu, Yropuwau, Opanii,
Xopgarii, Yexii, [IIBetinapii ta [lBemii, € kaHIUAATOM
Ha BKJIIOYEHHS 710 €BPONEHCHKOTO YEPBOHOTO CIHCKY
rpu6is (Karadelev, 2000; Luki¢, 2009; Sutara et al.,
2009; Assyov et al., 2010; European..., 2010). Lirauit
icTiBHMH Tpu0, 4Yepe3 110 3HUIIYEThCS HACEICHHSIM.
Kateropist BuIy — 3HUKAIOUHii.

Butyriboletus fuscoroseus (Smotl.) Vizzini &
Gelardi in Vizzini, Index Fungorum 162: 1. 2014 —
SIEIHUK TeMHO-po:keBHii (puc. 1, E)

Hanexute 10 poaunu  Boletaceae (Boletales,
Basidiomycota). yxe pinkicHUE  TepMo]iThHIHA
BUJ, TIPUYPOYEHHH JIO CBITIMX HIMPOKOJHCTSIHUX
miciB. Tpamnserses min gyoom, OykoM abo KarITaHOM,
MIOOJJMHOKO, JY’KE PIAKO, IUIOJOHOCUTH CHOpaau4yHoO. B
VYkpaiHi BioMO JHIIE IeCATh HOro MicIe3HaXOHKEeHb
(Binnuuebka, 3akapnarcpbka,  XMeENIbHUIBKA  Ta
Yepnienpka 0011.). Oxoponsietbesi B Kapmarcbkomy
OiocepHomy 3amoBigHHKY. Bimommii mepeBakHO 3
kpain [TiBnennoi ta L{enrpanbpHoi €Bpory, y MiBHIYHAX
il perioHax, OYEBHIHO, HE TPAIUIAETHCA. BKITIOUCHUHA y
4yepBoHI crucku TpubiB Benukoi bpurawnii, ®panuii,
UYexii Ta IlIBefinapii, € KaHOAUIATOM Ha BKIIOUCHHS 1O
€pporeiickkoro uepBoHoro cmucky rpubis (Holec,
Beran, 2006; Sutara et al., 2009; European..., 2010).
JloOpuii  icTiBHME rpu0, depe3 M0 3HHIILYETHCS
HaceneHHsIM. Kareropist BUILy — 3HUKAIOUHH.

Butyriboletus subappendiculatus (Dermek, Lazebn.
& J. Veselsky) Arora & J.L. Frank, Mycologia 106(3):
470. 2014 — ssemHuk ripebkuii (puc. 1, F)

Hanexuts 10 pomunu  Boletaceae (Boletales,
Basidiomycota). TpannseTbcsi TMEPEeBAKHO B TIPCHKUX
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XBOWHUX, JyK€ PIIKO MIMIAHUX JicaX, MiJ SUTHHOIO
a00 SUTHIICI0, HA HEKapOOHATHUX IPYHTaX, MOOIHMHOKO,
3pinka. B VYkpaini Bimomo 13 ioro wmicue3HaxomKeHb
(3akaprarcebka, IBaHo-®pankiBchbka, JIbBiBChKa Ta
YepriBenbka 0011.). OxopoHseThes e B [Ipupogaomy
sanoBiguuky "Topramu" (TopraHceke —BimgieHHs).
Binomuii TinpKH B AeSKHUX KpaiHax €Bponu. BrimroueHnit
JI0 YEepBOHMX CHHUCKIB rpubiB Ascrpii, Hopgerii,
CnoBauunnn, @panmii Ta Yexii, € KangummaroM Ha
BKIIFOUCHHSI JI0 €BPOIECHCHKOTO YEPBOHOTO  CITUCKY
rpu6is (Sutara et al., 2009; European..., 2010). Jo6puit
icTiBHUIT TpHO, Yepe3 M0 3HHUIIYETHCS HACCICHHSM.
Kareropist Buy — 3HUKarO4YHi.

Chalciporus rubinus (W.G. Sm.)
Singer, Persoonia 7(2): 319. 1973 — pemerHsK
KapmiHoBo-yepBoHuii (puc. 1, G)!

Hanexute no pomuam Boletaceae (Boletales,
Basidiomycota). TlpuypodeHuit 10 MilIaHUX JIICIB
(6epe30BO-COCHOBHX), TPAIUIAETBCA TAaKOXK Y CTapux
nmapkax, cazax, mo oeperax piuok, NepeBakHO Mg AyOoM
Ta JIAIOI0, aje WOoro MOXKHa 3HaWTH 1 mif Oepesoro,
IJI0IOM, OyKOM, KAaIlITAaHOM, MaayOooM, Oy3KOM, sICEHEM
Ta COCHOIO, HA TPYHTI, 1HOMII Ha CHJIBHO PO3KIAICHHUX
nyoosux menbkax (Kochunova, 2009; Halama,
Szyputa, 2010; Biketova, Heluta, 2015). Ilnomxosi Tina
PO3BUBAIOTHCS IIOOAMHOKO, PiJIIIIe HEBETHKUMU IPyIIaAMU
no 2-3 exzemmuiipu. B YkpaiHi BifioMo JuIie 4OTHPH
Micrie3HaxomkeHHs (BinHunbka, J[HIIpoOmeTpoBChHKa,
JIpBiBchKa Ta XapkiBcbka 00i1.). Busiinenuii nepeBaxHo
1033 ME&XKaMH TEPUTOPIil MPUPOHO-3aMOBIAHOTO (OHTY,
OJIHAK € OjiHa 3Haxiaka 3 HallioHaJbHOro MpHUPOIHOro
mapky "CxomiBcpki beckmmu". Hanexxutp mo BumiB 3
HIMPOKHUM €BPA3iHCHKUM apealioM, alie Iy)Ke He3HAUHO0
YacTOTOI0 TPAIUITHHS. BKIIOYeHHWH y YEepBOHI CITUCKH
rpubiB psmy eBponeiicbkux kpain benbrii, bonrapii,
Bemukoi bpwuranii, Icmanmii, Jlateii, Hinepnannis,
Himeuunnu, Yropimau, Xopsarii a Uexii, € kKaHIAAATOM
Ha BKJIIOUEHHs1 710 €BPOINEHCHKOrO YEPBOHOTO CIUCKY
rpu6is (European..., 2010). IctiBHicTs rpuba He Binoma,
aje BiH 30MPAETHCS UM IMOMIKOMKYETHCS HACCICHHIM
MPOCTO 3 iHTEpeCcy, K HAA3BHYAWHO KpacwBUU TpHO.
Kareropist Bu1y — 3HUKarO4YHH.

Hemileccinum depilatum (Redeuilh) Sutara, Czech
Mycol. 60(1): 55. 2008 — HaniBOOPOBMK AMYACTHI
(puc. 1, H)

1V maka3i MiHAOBKILIA BUJ [IOAAHO K Rubinoboletus rubinus
(W.G. Sm.) Pilat & Dermek (py0iHOMOXOBHK KapMiHOBO-
YEPBOHUIT), OMHAK 3apa3 I Ha3Ba BU3HAETHCS CHHOHIMOM JI0
Chalciporus rubinus (W.G. Sm.) Singer.
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Hanexutre 1o pomwmau Boletaceae (Boletales,
Basidiomycota). TpannseTbcsi MEPEeBAKHO B JHMCTIHUX
JicaX, TOJOBHHUM YHHOM Tix TpaOoM, Ha IIy)KHHX
IPyHTaxX, MOOJMHOKO, JTyXke pinko. B Ykpaini Bigomo
gume 18  HWoro  Micle3HaxomKkeHb  (ABTOHOMHA
Pecnyonika Kpum, 3axapnarceka, [BaHo-®PpaHKiBCbKa,
KuiBcpka, JIpBiBChKa, TepHOMiNbChka, XMeETbHUIBKA
Ta Yepkacbka 0011.). Oxoponsietbesi B Kapmarchkomy
6iocthepromy 3amoBigHUKY, [IpupomHOMy 3amoBiTHUKY
"Muc Maptean" Ta HanioHansHOMY TNIpHpPORHOMY
mapky "llomimeepki Tomrpu". Bimomuit y 3aximniit i
LenrpanbHiit €Bponi Ta A3ii (amme AsepOaitivkan i
Typeuunna). BkiroueHuit 10 4epBOHUX CIHCKIB TPHUOIB
Benprii, bonrapii, Benukoi bpuranii, [Tonemi, ®panmii,
Xopgarii Ta Yexil, € KaHAMIATOM Ha BKJIIOUEHHS JIO
€Bporreiickkoro uepBoHoro cmmcky TpubiB (Holec,
Beran, 2006; Sutara et al., 2009; Gyosheva et al.,
2006; Ainsworth et al., 2013; Assyov, Denchev,
2015;  European..., 2010; https:/www.grzyby.pl/
gatunki/Boletus_depilatus.htm#GREJ). IcriBnmii Tpu6
HHU3BKOI SKOCTI 4epe3 MOro HENPUEMHHN 3arax, OJHAK
30MpaeThCcs HACEJICHHSIM pa3oM 3 IHIIMMH OO0JETOBUMH
rpubamu. Kareropist Buay — Bpa3iuBHi.

Hericium erinaceus (Bull.) Pers., Comm. fung.
clav. (Lipsiae): 27. 1797 — repuuiii izkaxoBuii (puc. 1,
)

Hanexutre po pomuuu Hericiaceae (Russulales,
Basidiomycota). Po3BuBaeTbcs Ha CTOBOypax MEpTBUX,
iHOmI OKUBUX JIHCTIHHUX JepeB  ((haKyIbTaTUBHUMA
napasur). Bigmae nmepepary ayOy Ta OyKy, mpoTe 4acom
TPAIUIAETHCA 1 HAa IHIMX JHCTSIHHUX TOpomax (Bilbci,
rpabi, KiHCBKOMY KallTaHi, OCHIl, IUIaTaHl TOIIO).
[IpuypoueHnii TepeBa)XHO [0 IUCTAHUX JICIB (K
PIBHMHHHX, TaK i TIpCBKHX), IPOTE HOTO 3HAXOMATH 1
B MIMIAaHUX JiCax, YacOM y MicTax Ta cenmumax (aei,
napku). IImomoBi Tila po3BHBAIOTHCS MOOAMHOKO abo
HEBEITMKUMHU 3POCTKaMU, TPHO TPAIUIETECA PIiJIKO.
B VYkpaini Bimomo Bceoro 17 ioro micue3Haxo/DKEHb
(ABroHomHa pecryonika Kpum, 3akapnarcoka, KuiBcbka,
JIeBiBCBKA, MuKonaiBchka, Onmechka, TepHOIMITBCHKA 1
XwMmenpHUIbKa 0011.). OxopoHseTbes B KaprnaTcbkomy
6iochepromy Ta Kpumcpromy MIPUPOTHOMY
3alOBiJIHUKAaX, a TAaKOXX Y HAaliOHAJIBHUX MPUPOJHUX
nmapkax "CuneBup" Ta "CxomiBcrki becknau". Bimomuit
B €Bpomi, Asii, [liBuiuniii ta [liBgeHHit Awmepwuri, a
TakoX ABcTpaiii. BkimroueHHi 10 YepBOHMX CITHCKiB
rpubiB Asctpii, benbrii, boxrapii, Benukoi bpuranii,
JlrokcemOypra, HinepnanaiB, Himeuuwnu, IliBHigHOT
Maxkemonii, Ilomemi, Pocii, Cep6ii, CnoBauunHw,
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VYropuman, ©panmii, Yexii, [Befimapii ta IlIBemii.
OxoponsieTbesi 3akoHoM y Benukiit bpuranii, [Tonbui,
Cep6ii, Cnosenii, Yropmuni, Xopsatii Ta IlIBemii
(Arnolds, 1989; Lista ro$lin..., 1992; Gyosheva et al.,
2006;  http://iucn.ekoo.se/iucn/species_view/356812/).
Kpim TOro, BiH BXOIUTh 10 CIUCKY 3 33 BUaIB rpuOiB,
saKi OynHM 3ampoIlOHOBaHI JO BHECEHHS B bBepHCBKY
KOHBEHI[IIO 3 3aXUCTy €BPOICHCHKUX MNPUPOAHUX
yrpynoBanb. LliHHUH icTiBHHH TpmO, Mae IiKyBaJlbHI
BJIaCTUBOCTI, 4Yepe3 [0 3HUIIYETHCS HACEICHHSIM.
Kareropist Buxy — 3HUKAI0UHiA.

Kavinia alboviridis (Morgan) Gilb. & Budington,
J. Ariz. Acad. Sci. 6(2): 95. 1970 — kaBinisi 0ij0-
3eqena (puc. 1, J)

Hanexute no pomunu Lentariaceae (Gomphales,
Basidiomycota). Pocte Ha omainiii AepeBHHI JUCTSIHUX
1 XBOWHMX TOpIJ y JHMCTSIHUX, MIMIAaHUX Ta XBOMHHX
micax. TpamnseTrbes BKpal pigko, (Gopmye MOOAMHOKI
Oasugiomn Ha oOAMHUYHOMY cyOctpari. B Vipaini
BusiBjieHuil smmie B 2016 p. y ABOX JIOKaJiTeTax
(YepniriBceka 0011.). OXOpoHsS€TbCS B [YHAHCHKOMY
HalioHanbHOMY mpupogHoMmy mnapky (Shevchenko,
2017). Bimomuit B €Bpomi, A3ii, Adpuri, [liBHIUHIHA
ta [liBnenniit Amepuni (Gilbertson, Budington, 1970;
Hjortstam, Larsson, 1994; Maekawa, 2002; Bernicchia,
Gorjon, 2010; Bitew, Ryvarden, 2011; Ezhov,
Zmitrovich, 2015; Kout, HajsSmanov4, 2015). ITo Bcbomy
apealy TPaIuISIETHCS JIOBOJI PiIKO, TOMY OXOpPOHSIETHCS
B Oararpox KpaiHax €Bpomu. Y YepBOHOMY CIHCKY
UYexii BiIHECEHUI 0 BUIIB i3 CO30JIOTIYHIM CTaTyCOM
EX (Extinct) (moBruii uac Ha Teputopii Uexii BBaXkaBcs
3HUKJIUM, OfHaK mnouyuHatoun 3 2009 p. 3'aBisiioThCS
MOBIMOMJICHHST PO HOBI 3HAXIAKH I[bOIO BHJY;
OYEBHIIHO, IO HOTO TPUPOTOOXOPOHHHU CTATYC Y I
kpaini Oyme mepernisinyto) (Kout, HajSmanova, 2015),
y Maxkenonii Ta Ectonii mae craryc EN (Endangered)
(Kout, Hajsmanova, 2015; Saar et al., 2019), y Hopserti,
®instaii Ta [sernii — NT (Near Threatened) (Brandrud
et al,, 2006; Rassi et al.,, 2010; Westling, 2015), a
TAaKO)K BHECEHMH [0 pErioHaJbHUX UYCPBOHUX KHHT
Pocii B pecrybunikax Kapenis (Hanexutsb 10 4 kareropii
3 HeBHW3HaueHWMM cTarycoMm) Ta Komi (3 xareropis,
piakicuuit) (Ezhov, Zmitrovich, 2015). PyiiniBHuK

JICPCBUHH, CIPUYUHIOE OlLTy THWJIb, HCICTIBHHIA.
Kareropist Bugy — Bpa3mBuii.
Montagnea radiosa (Pall.) Sebek, Ceska

Mykol. 8(3): 144. 1954 — moHTaHesA NPOMEHHCTA
(mimana) (puc. 2, A)
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Puc. 2. Buau rpubis, BimoueHi 10 YepBonoi kaurn Ykpaiau B 2021 p. A: Montagnea radiosa; B: Mythicomyces corneipes; C:
Phellinidium ferrugineofuscum; D: Plectania melastoma; E: Poronia punctata; F: Rubroboletus lupinus (611p11i 1U100B1 TiNa, 1Ba
MeHIi Hanexarb 10 Suillellus luridus); G: R. rhodoxanthus; H: R. rubrosanguineus; 1: R. satanas; J: Suillus plorans (gpomo: A,
B. IManuyk; B, M. Ilpumiok; C, M. lleBuenko; D, C. Ko3znan; E, H. Cuuax; F, B. I'emora; G, JI. I[Ipokoriosa; H, C. Koznan; I, O.
Henmoxymes; J, B. I'emtora)

Fig. 2. Species of fungi added to the Red Data Book of Ukraine in 2021. A: Montagnea radiosa; B: Mythicomyces corneipes; C:
Phellinidium ferrugineofuscum; D: Plectania melastoma; E: Poronia punctata; F: Rubroboletus lupinus (larger fruiting bodies,
two smaller ones belong to Suillellus luridus); G: Rubroboletus rhodoxanthus; H: Rubroboletus rubrosanguineus; 1: Rubroboletus
satanas; J: Suillus plorans (photo by: A, V. Panchuk; B, M. Prydiuk; C, M. Shevchenko; D, S. Kozlan; E, N. Sychak; F, V. Heluta;
G, L. Prokopova; H, S. Kozlan; I, O. Nedokushev; J, V. Heluta)
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Hanexuts no pomunm Agaricaceae (Agaricales,
Basidiomycota). Kceporepmodinpauii BH/I.
TparuiseThest MepeBaKHO Ha MIl[AHUX IPYHTAX y CTemax,
HATIBIYCTEIsIX, HAa OCTCMHEHHX JIyKax, I[acOBHIIAX,
MIIIaHUX JI0HAX Tomo. B YkpaiHi Bimomuii 31 CTETOBOTO
Kpumy, a Takox 3 OKpEMHX JIOKQJIITETIB y CTENOBIH Ta
JCOCTENOBIH 30HaX MAaTEPUKOBOI YACTHHU KpaiHW,
3arayioM i3 Onm3pko 15 Micle3HaxomkeHb (Zerova,
1956; Wasser, 1971; Zerova et al., 1979; Karpenko,
2004; Korzhenevskyi et al., 2002; Sarkina, 2003,
2004; Prydiuk, 2005; Prudenko, Dzhahan, 2008;
Babenko et al., 2013; Makarenko, 2013). B €spomi
el BHI € PIOKICHUM, BKIIOUCHHM [0 YCPBOHHUX
crickiB TpudiB ABcrpii, Icnanii, Mansrn, HiMmeuunHwu,
[onpmii, Pocii, Pymynii, CroBayuuHu, YrOpIIHUHH,
UYexii (Distribution..., 2015). Yepe3 mupoke 3araibHe
MOUIMPEHHsI BiH OyB OLIHEHMH Ha NIOOAJILHOMY piBHI
SIK TaKUH, 10 mepedyBae IIiJ| HaifMEHIIIOI0 3arpo3010 —
LC (Least Concern) (Katucka, 2019), oqnak aist HbOro
XapakTepHUMH € U3 TOHKTUBHUH apeat, Tyxe oOMexeHa
KIJIBKICTh  JIOKANITETIB 1 34€0UIBIIOr0  MMOOAUHOKI
1071081 Tia. Bun mepeGyBae iz 3arpo30io pyiHyBaHHS
HOro mpHUpOIHUX Mice3pocTanb. Kareropis Bumy —
Bpa3JIMBUI.

Mpythicomyces corneipes (Fr.) Redhead & A.H. Sm.
in Redhead, Ammirati, Norvell, Vizzini & Contu,
Mycotaxon 118: 456. 2011 [2012] — wmitikominec
poronizkkoBuii (puc. 2, B)

Hanexurs o poauHu Mythicomycetaceae
(Agaricales, Basidiomycota). 3pocrae Ha (hparMeHTax
THWIOT JIEPEeBMHU Ta IHIIMX POCIMHHUX 3aJMIIKaxX
(3me01TBIIIOTO MTOXOBAHUX Y TPYHTI), YaCTO CEPel MOXY.
JlocuTh X000~ Ta BOJOTOJIIOOHHUN BUJ, TPHYPOUYCHUMH
10 OOBOTHEHMX, YacTO 3aIlUTaBHUX, JICIB, MEPEBAXHO
JIMCTSIHUX 1 MILIAHUX, HEPIJIKO TPAIISIEThCS B 3aPOCTSIX
BUTBXU Ha Oeperax CTpyMKiB. 3pocTae MOOIWHOKO abo
HEeBEJIMKUMH rpynamu. B Ykpaini Bizome enune ioro
MicuesnaxomkeHHs (IBano-®dpankiBebka 06i1.) (Prydiuk,
2015). OxoponsieTbesi B HanioHansHOMY HpPUPOIHOMY
napky "BepxoBuncekuii". Bimommii B €Bpomi Ta
[TiBHiuHii AMmepuni, npudoMy Ha E€BpONECHCHKOMY
KOHTHHEHTI BKpail pinkicHuii (Castellano et al., 2003;
Huntinen, Vauras, 1992; Palamarchuk, 2009; Strittmatter,
Oberhauer, 2013). OcHOBHOI 3arpo3or0 IJisi HBOTO,
OYEBHIHO, € 3HUIICHHS MPUPOJHHUX MICIE3pPOCTAHb.
Kareropist Busy — Bpa3nuBHi.

Phellinidium ferrugineofuscum (P. Karst.) Fiasson
& Niemeld, Karstenia 24(1): 26. 1984 — denninigiym
ipxxaBo-0ypmuii (puc. 2, C)
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Hanexuts  no  pomunu  Hymenochaetaceae
(Hymenochaetales, Basidiomycota). Pocte y XBOWHHX
Jicax Ha BiAMEpIill KPyIMHOMIpHIN IepeBHHI XBOHHHIX
nopij (Haiyacrtinie SUIMHHM Ta COCHH). Tparserses
piako, dopmye moomuHOKI OGasumioMu. € iHIUKATOPOM
CTapuX MaJIONOPYIIEHNX XBOWHHX JIICIB 1 PO3BHBAETHCS
BUKIIIOYHO Ha JepeBHHI Benmkoro miamerpy (Niemeld,
2005). B Vkpaini Bigomuid Juimie 3a KiUTbKOMa
MmicriespoctanHsaMu  (YepHiriBcpka, 3akapmarchbka Ta
Xepconceka 06011.) (Pilat, 1940; Wasser, Soldatova, 1977,
Shevchenko, 2018). Oxoponsierbesi B Kapnarcbkomy
6iocepromy 3anoBimHuky (Dudka et al., 2019),
[uHSIHCPKOMY — HAIlOHAJBHOMY HPUPOIHOMY  MapKy
(Shevchenko, 2018) Ta HamioHanbHOMY HpPHPOAHOMY
napky "CuneBup" (Dudka et al, 2019). VYV cgiti
momupeHnii B €Bpori, A3il ta IliBHiUHIK Amepwui
(Bondartseva, Parmasto, 1986). Bxirouenuit 10
YepBOHHUX CHHUCKIB TpnbOiB ClOBaYYMHE 31 CTaTycoM
EN (Endangered) (Lizon, 2001), Himewunnn — EX
(Extinct) Ta IBemii — NT (Near Threatened) (Westling,
2015). PyiiHIBHUK JepeBHHH, CIPUYMHIOE OLTy THHUIIB,
HeicTiBHUA. Hanexutp 1o Kareropii Bpa3iWBHX BHIIB,
mo B YKpaiHi 3HaXONATHCS Ha MIBJCHHIA MEXi CBOTO
apeaiy.

Plectania melastoma (Sowerby) Fuckel, Jb. nassau.
Ver. Naturk. 23-24: 323. 1870 [1869-70] — niiexTanis
yopHiroua (puc. 2, D)

Hanexwuts mo pomwHu Sarcosomataceae (Pezizales,

Ascomycota). 3pocrae Ha (parMeHTaxX [CPEBUHH,
31eOLTBIIIOTO TOXOBAHUX Yy TIPYHTI, PO3BUBAETHCS
y BOJOTHX MICIIX, YacTO HEMONATIK MOTIUKIB
i pigok (Glejdura et al., 2011). Tpamserscs

HEBEJIMKUMH Tpynamu, pigko. B VYkpaini Bimomo Tpu
MmicresHaxomkeHHs (KuiBcpka Ta IBaHO-®paHKiBCHKA
0011.) (Zykova, 2018). Bizomuii B €Bpori (Dennis, 1978;
Spooner, 2002; Skubla, 2003; Lukacs, Makai, 2004:
Gierczyk et al., 2010; Glejdura et al., 2011; Friebes,
Wendelin, 2015), IliBuiuniii Amepumi (Miller, Miller,
1994; Medel, Chacén, 2000), A3ii (Zhuang, Wang, 1998;
Xu, 2000; Akata et al.,, 2012; Nagasawa, Nakanishi,
2017), Asctpamii ta Hoiit 3emanmii (Rifai, 1968;
Discover Life, 2018). BxitoueHuii 10 4epBOHUX CITUCKIB
rpubiB  Jlanmii, HinmepmanniB, Himewumnn, Hopsgerii,
[onbmi, Crnoauunnau, Pinnsuaii, Opanmii, Xopsarii,
Yexii, lBefinapii, [Isemii (Winterhoff, Krieglsteiner,
1984; Schnittler, 1996; Bendiksen et al., 1998; Lizon,
2001; Rassi et al., 2001; Holec, Beran, 2006; Wojewoda,
Lawrynowicz, 2006; European ..., 2010). OcHoBHOIO
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3arpo30l0 UI1  HBOIO € 3HUILEHHA IPUPOJHHUX
Mmicue3pocTanb. Kareropist Buay — Bpa3iuBHi.

Poronia punctata (L.) Fr., Summa veg. Scand.,
Sectio Post. (Stockholm): 382. 1849 — mnoponin
Kpanyacra (puc. 2, E)

Hanexutre nmo pomunau Xylariaceae (Xylariales,
Ascomycota). Pinxicuuii TepMOpLUTEHUNA BUJT
KorpoTpopHUX TpubiB. Tpamnserbcs Ha cTapux
CKCKPEMEHTaX KONHUTHUX TBapUH, MEPEBAKHO KOHEH,
Ha CTEMOBUX JUISHKAX, OCTECMHEHHX JIyKax, MaCOBHUIIAX
Ta B IHIIMX IPUPOJHMX TPaB'sIHUX OioTomax, IIo
3HAXOMAThCA Tl BHUIIACOM YU BHKOCOM. B VYkpaini
gacTuHM, BKIodaroun Kpum. IlepeBakHa OiibIIicTh
Horo 3Haxiok TyT oOMexeHa mepiogom mo 1960 p.
(Sredinskiy, 1872—1873; Krupa,1886; Tranzschel, 1902;
Potebnya, 1910; Gizhytska, 1929; Hrodzinska, 1929;
Moskovets, 1933; Zerova, 1956; Hayova, 2005). Buxg
piakicHHii B €BpOI, BXOIUTH IO YESPBOHUX CIHCKIB
rpubiB benerii, bonrapii, Benukoi bpuranii, Jlauii,
Ecronii, Icmawnii, Jlareii, HimepnamniB, Himeuunnwu,
Hopgerii, IliBriunoi Makenonii, [Tombmii, PymyHii,
CrnoBauunnn,  Yropuway, — Dimmgaaii,  Ppanmii,
Xopgarii, Yexii, [Iseinapii Ta IlIBernii (Distribution...,
2015). HemogaBHo Oyn0 BH3HAHO, IO HA TII00AITEHOMY
piBHI P. punctata nepeOyBae i HAHMEHIIOO 3arPO30I0
1 HanexxuTh 10 kareropii LC (Least Concern) (Persiani,
Ainsworth, 2020). Ilpore Ha HamiOHaIbHOMY piBHI
B OumbmiocTi KpaiH €Bponu Ield BHJ BKIOYCHHIT
JI0 YEPBOHUX CIHCKIB SIK TaKWi, IO 3HAXOTUTHCS
Ml 3arpo30l0 3HUKHEHHS 4Yepe3 pi3Ke CKOPOYEHH:
YHCEJIILHOCTI HOro MOMmyJsIsiiiid  yIpoJOBK MHUHYIOTO
MIBCTONITTS X [0 TOBHOI BIJICYTHOCTI 3HAXIiJIOK.
Karteropist Bumy — 3HUKaI09Hii.

Rubroboletus lupinus (Fr.) Costanzo, Gelardi,
Simonini & Vizzini, in Vizzini, Index Fungorum 233:
1. 2015 — yepBoHOGOPOBUK BOBuMii (pucC. 2, F)

Hanexuts 10 poaunu  Boletaceae (Boletales,
Basidiomycota). KceporepmodhinpHHAN BUA, TPATUIAETHCS
MOOJJMHOKO, TIEPEBAKHO B TEIIMX JIMCTSIHMX JIiCax, Mij
ny6om, y CepenzemHoMop'i — mix kamranoMm. Y Kpumy
3HAMJICHNH B yrpyrnoBaHHAX jJy0a IyXHAcTOro i COCHH
KPHMCBKOT 32 YYacTIO SUTIBIFO BHCOKOTO Ta CyHHYHHUKA
npibHotonoro (Sarkina, 2014). B Ykpaini Bimomo suiie
5 #oro wmicre3HaxomkeHb (ABroHoMHa PecmyOmika
Kpum, Cymcrka, TepHomiabcbka Ta XapKiBChbka 00I.).
OxoponsieTbest B Kapaiazpkomy i SINTHHCHKOMY TipChKO-
JCOBOMY TPHUPOJHHX 3amoBigHHUKaX, y I[IpupomHomy
3anoBinHUKy "Mwuc MaptesH" Ta HarmionaasHoMy
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npupogHomy mapky "Tominbmanceki micu". Yactime
TPAIUISIETHCS B MIBACHHUX perioHax €BpomnH i BiJCyTHIH
y [liBuiunid €Bpomi, 3pocTae Takok B [3paimi.
Brutouenunit 1o uepBOHMX cruckiB rpubiB bomrapii,
Icmranii, Himeyunnn, Hinepmangis, Ilopryranii,
CrnoBauunnu Ta Opanuii, € KaHAUIATOM Ha BKIFOYCHHS
0 €BpPOMENCHKOTO YepBOHOTO chucKy rpubiB (Lizon,
2001; European..., 2010). Cnabo orpyitauii rpud, aine
30MPAETHCS UM TOLIKOMKYETHCSA HACEICHHSAM IIPOCTO 3
iHTepecy. Kareropist Buy — Bpa3uBHid.

Rubroboletus rhodoxanthus (Krombh.) Kuan
Zhao & Zhu L. Yang, Phytotaxa 188(2): 70. 2014 —
YepBOHOOOPOBUK posKeBO-3010THCTHIT (pHc. 2, G)'

Hanexxute nmo pomunu Boletaceae (Boletales,
Basidiomycota). Tepmo(inbHWI BHJ, TPaIUIIETHCSI
NEepeBaXHO Yy CBITIIMX TEIUIMX JIMCTSHUX Jicax, Ha
KapOOHATHUX TpyHTaX, Ha{dacTimie Imig ayoom i
OykoM, 3pifKa. 3poCTae MOOAMHOKO ab0 B HEBEIUKUX
rpymax, iHomi B KpuMy B OKpeMHX MICIIX MacoBO,
BEJIMKUMU rpynamu. B VYkpaini Bigomo mwume 16
oro wmicuesHaxomkeHs (ABToHOMHa —PecmyOmika
Kpum, 3akapnarcbka, KwuiBchka i XapkiBcbka 00i1.).
Oxoponsietbcs B Kapmarcekomy — OiocdepHOMy
3anoBigHuKy, IlpupopHomy  3anoBimHuky — "Muc
Maprtesu", SnTHHCEKOMY TipCHKO-JIICOBOMY
MPUPOJHOMY  3alOBiIHUKY Ta  HamioHambHOMY
npuponHomy mapky "CuneBup". Bigomuii TonoBHUM
ynHOM y Kpainax [liBmennoi €Bponm. Bxmouenuii 1o
YepBonux cruckiB rpudiB Apctpii, bonrapii, /lanii,
Hinepmannis, Himeuunnn, Hopgerii, [Tomsmi, Cep0ii,
CroBauyunnu, Yropumnu, @panuii, Yexii Ta Ierinapii,
€ KaHIWOATOM Ha BKIIOYECHHS [0 E€BpOIEHCHKOTo
uepBoHOro cmucky rpu6is (Sutara et al, 2009;
European..., 2010). Cupwuii oTpyHHHIA, BUKIUKAE HyAOTY
i O;oBOTY, ONHAK 30MpAEThCS UM TOIIKOJKYETHCS
HaceNleHHAM TpocTo 3 iHTepecy. Kareropis Bumy —
3HUKAIOUHH.

Rubroboletus rubrosanguineus (Cheype) Kuan
Zhao & Zhu L. Yang, Phytotaxa 188(2): 70. 2014 —
YepBOHOOOPOBUK KpHBaBo-4epBoHMii (puc. 2, H)?

'V nakazi MinpoBkiuis Bua nonano sik Suillellus rhodoxanthus
(Krombh.) Blanco-Dios (migmgyOHUK pOXKEBO-30JI0THCTHH),
OJTHAK 3apa3 ISl Ha3Ba BU3HAETHCS CHHOHIMOM 10 Rubroboletus
rhodoxanthus (Krombh.) Kuan Zhao & Zhu L. Yang.

2 'V Haka3zi MiHIoBKiLIsS BUA TTofaHo sk Suillellus
rubrosanguineus (Cheype) Blanco-Dios (minny6H1K KprBaBo-
YEepBOHUIT), OMHAK 3apa3 L Ha3Ba BU3HAETHCSA CHHOHIMOM 110
Rubroboletus rubrosanguineus (Cheype) Kuan Zhao & Zhu L.
Yang.
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Hanexutre 1o pomwmau Boletaceae (Boletales,
Basidiomycota). Tepmodinbauii BUI, Biigae mnepeBary
CBITIIMM  MiCIsIM, SIKi  TIPOTPIiBAalOTBCS  COHIICM.
[TpuypoueHnii mepeBakHO /O TIPCHKUX XBOHHMX a0o0
MimmaHux 3 OyKoM JiciB, cOpMOBaHHX Ha OaraTmx
KaJIbLIEM IPYHTax, YTBOPIOE MIKOpU3Y 3 SUIMHOIO,
STUIEI0 Ta OykoMm. TpamiseTbes MOOTUHOKO abo
HEBEJMKUMU Ipynamu, 3pijgka. B Ykpaini Bigomo mwuiie
m'ATh Horo wMicuesHaxomkeHb (IBano-®paHKiBCHKa,
JIeBiBCchKa 1 XapkiBchka 0071.). OXOpOHSETBCS B
HamionansHoMy mpupomHomy mapky "['ymymsmupHa'.
[Mommpennii ronoBHUM unHOM y CXimHiii €Bpomi, ax
mo Kakazy. Ckpi3b € piAKICHUM BHIOM, BKIFOYCHUI
0 YepBOHHMX CHHUCKiB rpuOiB Himewunmnm Tta Yexii,
KaH/IU/IaT Ha BKJIFOYEHHsI 10 €BPOIEHCHKOr0 Y4epBOHOTO
crmcky rpu6is  (Sutara et al., 2009; European...,
2010). OrpyitHuii, BUKJIMKA€E BakKKi pO3JIAIX OpPraHiB
TpaBIICHHS, ONHAK 30HMPAEThCA YU ITOLIKOKYETHCS
HaceJeHHsIM TIpocTto 3 iHTepecy. Kareropis Buay —
3HUKAIOYH.

Rubroboletus satanas (Lenz) Kuan Zhao & Zhu L.
Yang, Phytotaxa 188(2): 70. 2014 — yepBoHO0OpPOBUK
yopriB (puc. 2, I)

Hanexuts 10 pomunu  Boletaceae (Boletales,
Basidiomycota). TepmokcepodinpHMA BH]I.
[TpuypoueHnii mepeBakHO 10 CBITIIMX JTyOOBHX JICIB,
MeHIle — OYKOBHX 1 MIIIaHHUX, 3pOcTae Tia TyooM,
3pinka OykoMm 1 IMIOIO, Ha KapOOHATHHX IPyHTax.
TparuisieTbesi MOOJMHOKO, PIAKO, IHKOJIU IO 2-3 eK3.,
me pigmie B Tpymax, Ipu oMYy 2—3 TUTOAOBI Tilla
3pOCTalOThCs MpH OCHOBI. B Ykpaiui Bimomo nuiie 15
Horo Micre3HaxomKkeHb (ABToHOMHaA Pecmybmika Kpunw,
Binnunpka, [loHernpka, IBano-OpankiBcbka, JIbBIBChKa,
Teprominbcpka, XapkiBcbka Ta XMeENbHHUIBKAa OO0I.).
Bimomocti mpo 3Haxinku R. satanas y KuiBchkkiil Ta
UYepkacekiit 06m. (Sosin, 1946; Solomakhina, 1976;
Solomakhina, Prudenko, 1998) BuximkaroTh 3Ha4HI
CYMHIBH, OCKINIBKM €KOJIOTiYHI YMOBH IIMX PETiOHIB
HECTIPUATIIUBI JUISl PO3BUTKY jAaHoro rpuba. OueBHIHO,
BiH HaBOJMBCS HA MIJICTaBl HENPABUIBHOTO BU3HAYCHHS
YepBOHMX (POPM IHIIMX CXOXKHAX BHIIB, HAIPHUKIAT
Suillellus luridus (Schaeff.) Murrill abo Neoboletus
luridiformis (Rostk.) Gelardi, Simonini & Vizzini, ski
TaM € OUIbII 4Y¥ MeHII HomupeHUMH. OXOpPOHSETHCS
B Ilpupomnomy 3amoBimamky '"Po3rouus". Bimommuit

y KpaiHax rmomipHoro mosicy IliBHiYHOT miBKYIIi,
Hacamrepeq TiBIEHHWX 1i perioHax. Brxmodenuit
JI0 YepBOHMX chuckiB TpubiB  bomrapii, Ecronii,

CrnoBauunnn, Yexii, Yopnoropii, IlIBemii Ta iHmmx

Yipaincoruii 6omaniunuii scypnan, 2022, 79(3)

KpaiH, € KaHAUIATOM Ha BKIOYECHHS 10 €BpPOINEiicbKoro
yepBoHoro crucky rpubiB (Lizon, 2001; Gyosheva
et al., 2006; Holec, Beran, 2006; Sutara et al., 2009;
European..., 2010). yxe orpydHuii rpub, OIHAK
30UpAETHCS YU MOUIKOKYETHCSI HACETCHHSIM TPOCTO 3
inTepecy. Kareropist BUIy — 3HUKAIOUHIA.

Suillus plorans (Rolland) Kuntze, Revis. gen.
pl. (Leipzig) 3(3): 535. 1898 — maciaiok miaaky4uii
(puc. 2,J)

Hamexwutrs 1o pomunm  Suillaceae  (Boletales,
Basidiomycota). Binnae nepepary ripcbKHM MiCIIEBOCTSIM
Ta BalHAHUM IPYHTaM, POCTE B ANbIIICBKUX XBOHHHX
Jicax, IHKOJIM B MapkKaxX, B AJIbIIaX — HA BHCOTI IOHA[
2000 m H.p.M. B YKpaiHi TpamisieTbes B JTicax 3 y4acTio
COCHHM €BpoIeichKoi kenpoBoi (Pinus cembra L.),
YTBOPIOE ~ MIKOpH3Y TMEpPEBaAXKHO 3 ILUM  BHUJIOM,
BKJIIOYEHUM /10 YepBOHOI KHHMTHM YKpaiHHW, 1HKOJIHM Ha
BUCOKOTIp'ax 3 P. mugo Turra. 3pocrae nooguHoko abo
HEBENIMKUMH TpyIaMu, Ayke piako. B Ykpaini Bimomo
JIMIIE YOTHUPU HOro Micle3Haxo/pkeHHs (3akaprarchbka
Ta IBaHo-®PpankiBcbka 001.). OXOpOHS€ETBCS B
Kapnarcekomy  OiocpepHoMy  3amoBiJHMKY — Ta
Ipupogromy 3amoBigumky "Topramm". Ilommpennii
B OCHOBHOMY B €Bpasii, 3pigka Horo 3HaxomsTh i
B IliBHiuHili Awmepuni (Mekcuka). BxioueHuir a0
YepBOHUX CHHCKIB rpubiB ABcrpii, [danii, HimeuunHu,
[Monbii, Pymynii, ®pannii ta IlIBeiiapii, kanmumar
Ha BKJIIOYCHHS 710 €BPOIEHCHKOIO YEPBOHOTO CIIHCKY
rpubiB  (Lista ro$lin..., 1992; European..., 2010).
[criBEuit rpub, iHKOmM 36MpacThCS  HACENEHHSM.
Kareropist Buy — Bpa3iuBHii.

Moasixkn

ABropu mpo BasuHi Mikomoram O. borocnamio Ta
B. IcikoBy, a TakoX TIpHOHHKaM-aMaropam 3 TIpYIH
"I'pubu Ykpaiun" y ¢ericOyui (ixHi mpi3BuIla 3a3Ha4eH]
B MIANMKCaX J0 PUCYHKIB), CBITIIMHH SKHX BHKOPHUCTAHO
JUIsl CTBOPEHHSI 1TFOCTpALliid 110 i€l CTaTTi.
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IactutyT 60Tanikn iMm. M.I. Xononunoro HAH VYkpainwu, Byn. Tepemenkiscska 2, Kuis 01601, Ykpaina: B.I1. I'emtora,
M.O. 3uxosa, B.I1. I'aiioa, M.II. IIpumiok, M.B. LlleBuenko.

Pedepar. UepBona kuura Ykpainu € oQiniiiHIM Jep>KaBHAM JOKyMEHTOM, KU MICTHTH IIEPEJiK PIIKICHUX i TaKHX,
1o nepeOyBatoTh Iij 3arPO3010 3HUKHEHHS BUJIIB TBAPUHHOTO, POCIMHHOTO CBITY Ta IpHOIB Yy Mexkax YKpaiHH, a TAKOXK
y3arajbHeHi BiJOMOCTI IIPO Cy4acHHH CTaH LUX BUJIIB i 3aX0/HM LI0J0 IXHBOTO 30epeKeHHsI Ta BiATBOPEeHHs. BimnosiaHo
1o 3axony Ykpainu npo UepBony kHury Ykpainu, Kabiner MinicTpiB Yikpaiun 3a0esmnedye o¢ililiHe BHIaHHS Ta
PO3TOBCIOMKEHHS TariepoBoro BapianTy "UepBoHOT KHUTH YKpaiHu" He piame oxHoro pasy Ha 10 pokis. SIk mpaBwuIio,
3MiHH JI0 IePEeJTiKiB BUIB, IO MiJISIral0Th OXOPOHI Ha 3arajbHO/ICP)KaBHOMY PiBHI, BHOCSITHCSI HAIlEPEI0HI i IrOTOBKH
TAKOTo HOBOTO BuiaHHs. CaMe TOMY Ha OCHOBI pe3yJIbTaTiB JAecsTHpiuHOTO mociiukeHHs B 2021 p. 3 UepBoHoi kHUTH
VYkpainu BUKII04eHO 9 Ta BHeceHOo 10 Hel 20 BuAiB rpuliB. 3 pisHUX NPUYHH Oyau BUKItoueHi Anthurus archeri, Clathrus
ruber, Entoloma nidorosum, Gyromitra slonevskii, Laricifomes officinalis, Morchella steppicola, Mutinus ravenelii,
Phallus duplicatus ta Pseudocolus fusiformis. Bynn BHeceHi Taki BuaH, sk Amylocystis lapponica, Battarrea phalloides,
Butyriboletus appendiculatus, B. fechtneri, B. fuscoroseus, B. subappendiculatus, Chalciporus rubinus, Hemileccinum
depilatum, Hericium erinaceum, Kavinia alboviridis, Montagnea radiosa, Mythicomyces corneipes, Phellinidium
ferrugineofuscum, Plectania melastoma, Poronia punctata, Rubroboletus lupinus, R. rhodoxanthus, R. rubrosanguineus,
R. satanas 1 Suillus plorans. Y cTarTi HaBeAEHO MPUYMHU BUKIIOYEHHS 3 UepBOHOT KHUTH 3a3HayeHUX 9 BUAIB TpuOiB
Ta TOIAHO KOPOTKi BimomocTi mpo 20 pigKiCHUX BHJIB, IO BKJIFOYCHI 10 I[OTO JACPKABHOTO JOoKyMeHTa. OCTaHHI
MIPOLTIOCTPOBAHO Bi/IOBITHIMH CBITIIMHAMHU.

KurouoBi ciioBa: 6a3umieBi rpubu, 3arpoxeHi BUIM, PiaKiCHI TpUOU, OXOPOHA, CyMYacTi Tpulu, YepBOHUI CITUCOK
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Abstract. In this review, the concept of fruit morphogenesis is treated in the context of implementation of the evo-devo
approach in carpology. A new viewpoint on the fruit morphogenesis is proposed and justified, comprising the pre-
anthetic, as well as post-anthetic periods of fruit development, id est, development of the gynoecium, and development
of the fruit itself. It is proposed to recognize ontogenetical (individual) and evolutionary (historical) aspects of fruit
morphogenesis, the first of them we can study directly, while the second aspect can be only hypothesized or treated as
a theoretical model of fruit evolution in consequence of some presumed changes in the individual fruit morphogenesis.
In this article these aspects are named as "ontomorphogenesis" and "phylomorphogenesis" of the fruit, correspondingly.
Our concept of ontomorphogenesis of the fruit involves four components that could not be brought together, such as
changes in the morphological structure of the gynoecium, abscission of the extragynecial floral parts and the style,
histogenesis of the fruit wall and other fruit parts, and terminal stages of the fruit morphogenesis (dehiscence, splitting,
or abscission). The current state of studies of these components in the individual and evolutionary contexts is discussed.
By examining the patterns of fruit evolution, we should consider factors acting at both the post-anthetic and pre-anthetic

periods of fruit ontomorphogenesis.
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Beryn

OcTaHHIMH pOKaMH TEOPETHYHOTO OOTPYHTYBaHHSI
B po0oTax MJOCHIIHUKIB pOCIHH HaOyBae MiaXif,
BIIOMHUIl SIK evo-devo, 3alpONOHOBAHUI SIK CHHTE3
Oioorii po3BUTKY Ta eBomoIiitHOT Oionorii (Endress,
2003, 2011; Erbar, 2007; Delaux et al, 2019;
Rutishauser, 2020; Kordyum, Kravets, 2021). Lleit
MiAX1T € TPOSBOM aKTyaJbHOI TEHIEHLIi PO3IIsiaTH
CTPYKTYPU PpOCIHMHHU SIK CTafil MpOLECY PO3BUTKY,
TOOTO Tepexoay Bix  "KIacMYHOro", CTaTUYHOTO
OISy Ha JOCHIDKYBaHI SBWINA, 10 TUHAMIYHOTO
(Rutishauser et al., 2008; Rutishauser, 2020). V¥V
MopdoJorii pOCIMH TeH MiIXil TpPOSBISETHCI B
YCBIIOMJICHHI ~ BiIMiHHOCTEH MK  "mpoctumu"
MOpPQOIOTTYHUMHU XapaKTepUCTUKAMHU pOCIHHH,

NPUOATHUMU Ui Oe3[0CepefHbOro BHUKOPHCTAHHS Y
TAKCOHOMIi (30Kpema, JUIsl OTHCIB, BU3HAYEHHS POCIIHH,
Mopdosoriunoi kmacudikamii Tomo), 1 "ckiaagHUMH"
MOP(DOIOTYHUMH  XapaKTePUCTUKAMH, SKi OTPUMAHO
B Tajy3sX MOPIBHSIBHOI, CBOJIOIIIHOT Ta CKOJOTIYHOT
MopdoJorii, eMOpioyorii, AOCTIHKEHb MOJCKYIIPHUX
MexaHi3MiB MopdoreHesy, naineodoraniku Touo (Erbar,
2007; Kordyum, 2010; Endress, 2011). Takuii miaxix
Oyno nazaHo II. Enmpeccom (Endress, 2011: 124)
omez2a-Mop(oJIOTi€r0, Ha TIPOTUBATY Albha-MOpEOIOTii
ado  wmopdonorii, mpumaTHOi A TPAKTUYHOI
TakcoHOMii. Omeea-MOpPQOIOTis  PO3MIAAAETECA K
cnpoba 3po3ymiTu OyJOBY POCIMHHOTO OpraHi3my B
EBOJIIOLIIITHOMY acIeKTi, K pe3yybTaT CUHTE3y (hopMu i
(hyHKIIi, IHIUBIAyaIEHOTO PO3BUTKY Ta €BOIIOIIII.
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Big mouarky 3acTOCyBaHHS TaKoro TMiJXOmy B
MopGosorii POCIMH BHAIOCh BHUSABUTH IIHHI IS
CHUCTEeMaTHKH Ta eBoJIIoLiiHOI Mopdororii o3HaKwm,
HalpuKiag,  MOCTTCHITAJIBHE Ta  KOHTCHITAJIbHE
3pOCTaHHs Oprasis, LHEHTPUIIETATbHHIA Ta
neHtpudyraipHuil po3sutok anapouero (Payer, 1857;
Leins, 1964, 1975), "panxto" Ta "mi3HIO" CHMIIETANIIO
(Erbar, Leins, 1996), a TakoX YMCICHHI XapaKTEPUCTUKH
PENpOIYKTUBHOTO LUKy TIOKPUTOHACIHHUX  (THITH
MIKpPOCIIOpOTeHE3y, THIH PO3BUTKY CTIHKH TIHJISKA,
3apoJIKOBOro Mimka, engocrnepmy Ta inmi) (Takhtajan,
1964; Novikov, Barabasz-Krasny, 2015; Kordyum,
Kravets, 2021). Beci mi o03HaAKd MOXHA Ha3BaTH
"MopdoreHeTHUHUMHU"  O3HaKaMH, OCKUIBKH  BOHH
BiMOOpakaroTh HE KIHIIEBHH CTaH OpraHy, a CIocio
(dopMyBaHHS I[LOrO OpraHy aboO CTPYKTypH B Ipolieci
IHIMBITyaJhbHOTO PO3BHTKY.

MopdoreHe3 pociavH pO3NISAATh  SIK  IIPOLEC
(GopMOYTBOpCHHs, TOOTO IHIIIAIiI0, PICT i PO3BUTOK
Yy POCIAMH CTPYKTYp pI3HOTO DIiBHA: OpraHiB
(opraHorene3), TKaHMH (TicTOreHe3) ab0  KIIITHH

(unTorene3 abo kiitThHHA audepenuianis) (Zhmylev
et al, 2005: 120). IIpu 1mpOMy, KOO THTaHb MOXKE
OXOILTIOBATH i EKCIIEPUMEHTAIIbHY MOP(OJIOTIIO 1 BILIUB
PI3HOMAaHITHAX YMHHUKIB Ha 1HAWBiTyalbHUN PO3BUTOK
opraHizMmy, TOOTO pi3Hi acmektu Qizionorii pociauH
(Sinnott, 1960). IToxomxkeHnHs: TepMmiHy "Mopdorenes",
3a Sinnott (1960), TouHO HEBimOMe, aje iIMOBIPHO BiH
Be/ie CBill MOYaTOK Bij TepMiHy "Mopdorenis", skuii
3anposaauB E. Texkens y 1859 pomi (Sinnott, 1960: 16).

VY mupmomy po3yMiHHI, MOP(HOTeHE30M HA3UBAIOThH
[poLec BUHUKHEHHS ¥ PO3BUTKY MOP(DOJIOTIYHUX
0COONMBOCTEH Oprafi3MiB, OpPraHiB, CHCTEM 1 YaCTHH
Tila opraHi3aMiB B iXHbOMY OHTO- Ta (ijoreHesi
(Biologicheskiy..., 1989; Barna, 2013). Take Bu3Ha4eHHS
[IBOTO TIOHATTS OXOIUTIOE SK IHAWBiMyadbHHUH, TaK i
EBOJIIOLIHNI acIieKTH, TOMy MOp(OreHe3 € MPeMETOM
PI3HMX Tajy3eil Ta HalpsMiB JOCIIPKCHHSI — FEeHETHKH,
Gioximii, emOpionorii, mopdomorii, 6iomorii po3BHUTKY,
¢izionorii Ta eBooLiiHOT OioJIoTii.

VY kaprosnorii paasHCbKoi 100 MOp(OreHeTHIHUH
miaxin — (AKud padime — 1HOAI  TO3HAYaIM  SIK
"renernunuii") posBuBain M. Kagen (Kaden, 1947,
1961, 1968) i P. Jlepina (Levina, 1951, 1974, 1987),
a 3rogoM — O. MeniksH Ta HOro MOCIIIOBHUKH
(Bobrov et al., 2009, 2012; Bobrov, Romanov, 2019).
MopdoreneTnaHu MiaXiJ HacaMIlepen 3aCTOCOBYBAIH
J0 kiacugikauii miozis, 6a3yro4uuch Ha YSBICHHSX PO
EBOJIIOII0 CTPYKTYPHHUX THITIB TiHEUEs, BHIUICHUX A.
Taxramxsaom (Takhtajan, 1948, 1964, 1966, 2009).
ToOTo, BOJHOYAC BHMKOPHUCTOBYBAJIM OHTOTCHETHYHUIA
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Ta EBOJIOIIMHMN acmekTh MopdoreHesy. HesBakarouu
Ha Ie, KapHoJOTiYHi JOCITiIKEHHS YacTO IMOYHMHAIH
31 cramii TOCT-aHTETHMYHOTO TiHenew (Bl  Jar.
anthesis — IBITIHHA), HE BpPaxOBYIOUM OUTBII paHHI
etany MopdoreHesy IUIOAY BiJ| 3aKJaJaHHS KBITKH JIO
LIBITIHHS.

YHposoBK OCTAHHBOTO JECATUPIYHUSI PO3BUTOK TLIOLY
y TOCT-aHTETHUYHOMY I1€pPiofli, 3 ypaxyBaHHIM aHATOMO-
Mop¢onoridHoi  CTPYKTYypH Ta  MikpoMopdomorii
IUIOZY, OCOOJIMBO 1HTEHCHBHO BHMBYABCSI HA MPHUKIANAX
pomur Solanaceae Juss. (Paboén-Mora, Litt, 2011),
Euphorbiaceae Juss. Tta Phyllanthaceae Martinov
(Gagliardi et al., 2014), Cactaceae Juss. (Almeida
et al.,, 2018), Anacardiaceae R.Br. (Herrera et al.,
2018), Calycanthaceae Lindl. (Romanov et al., 2018),
Velloziaceae J.Agardh (Sousa-Baena, Menezes, 2019),
Oararpox poxis (Guzicka et al., 2012; Santos-Silva et al.,
2015; Luna et al., 2017; Deniz et al., 2018; Fan et al.,
2019; Laczko-Zold et al., 2019; Sinnott-Armstrong
et al., 2020; Paschoalini et al., 2022) abo oxpeMHuX BU/iB
(Oyama, Souza, 2011; Horbens et al., 2014; Mysyura,
Zakorko, 2014; Polli et al., 2016; Arab et al., 2019;
Andreychuk et al., 2020; Gao et al., 2020; Skrypets,
Odintsova, 2020; Romanov et al., 2021). binburicTs
JIOCITI/DKEHb PO3BUTKY CTPYKTYpH IUIOJY IIPOBEJIEHI
Ha MPEICTABHHUKAX JBOMOJBHUX IOKPHTOHACIHHHUX,
ajie € TPUKIATU BUBYCHHS W TAKCOHIB OJHOIOIBHUX
pocmua (Fagundes, Mariath, 2010; Santos-Silva et al.,
2015; Thadeo et al., 2015; Sousa-Baena, Menezes,

2019; Skrypets, Odintsova, 2020). JocmimkeHHS
3MiH aHaToMo-Mopdosoriunoi  OymZoBH IUIOAY B
npoueci 1HAMBIIyallbHOIO PO3BUTKY B IIMTOBaHUX

BUIlle poOOTax MMO3HAYAIOTh ab0 XapaKTepU3yIOTh
gk "fruit development", "developmental anatomy",
"developmental analysis", "ontogeny of fruit", "structural
development of the fruit", "anatomy of the developing
fruit", "anatomy of the fruit during the development"
TOIIO.

Takok € 9nuMaio JOCIIKEHD, B IKUX HABOISATH JaHl
PO aHaTOMO-MOP(]OJIOTiYHy OyIOBY SIK KBITKH (THELEO
ab6o 3a's3i), Tak i wioxy (Doweld, 1998; Oyama et al.,
2010; Rosa-Osman et al., 2011; Graham, Graham,
2014; Casoti et al., 2016; Odintsova, Klimovych,
2017; Andreychuk, Odintsova, 2021; Fishchuk,
Odintsova, 2021), 1110 10 CyTi 0O3HAYa€ BUBYCHHS TBOX
craniii MopdoreHe3y IIOAY: MPE-aHTCTUIHOI Ta TOCT-
AHTETUYHO].

[ToniOHi JTOCHIJDKEHHST MTPOBOISATHCS 33 JIONOMOTO0
METOIIB CBITIIOBOI a00 ENEKTPOHHOI MIKPOCKOMil Ta
TOHKHX METOJIB BHTOTOBJIEHHS TIpenapariB 3aB'sizi
KBITKHM 1 TUIOAY Ha PI3HHUX CTaisX PO3BUTKY. L[iHHICTH
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Tabmuus 1. IIposiBn Mopdgorene3y pocjiuH Ha Pi3HAX PiBHAX
Table 1. Expression of plant morphogenesis at different levels

CTpyKTYpHI if TakcOHOMiYHI piBHI

PiBHi po3BUTKY* .
OpraHHO-TKAHWHHMI

nomy.asiuiiHo-

. HAJABUI0BHIA
BHUIOBHIi JUBHL

opraHizMoBHii

(opMyBaHHS OpraHiB Ta OKPEMUX

MOP(OJIOTIYHUI PO3BUTOK

(pistomopdorenes

[HnuBinyansHUI CTPYKTYp B OHTOT€HE31 0COOMHM — (dbopmyBaHHS) OCOOMHH — - -
OpraHoreHe3 Ta ricroreses oHTOMOpdoreHes
MEePETBOPEHHS OPraHiB if OKpeMux . . Mopdororiyna
. P p pre pem: SBOJIIOLIS JKUTTEBUX hopM (Oiomopd) — pd{
Icroprannit CTPYKTYP Y XOZI1 MIKPOEBOJIIOIIT — €BOJTIOIIiST TAKCOHA —

diomopdorenes .
pd Mopdorenis

*gmict Tabmui (Levina, 1974: 90, nepekit. 3 poc.)

IUX JIOCHI/PKeHb IOJISATae y BUSIBJICHHI 3aKOHOMIPHHX
3MiH CTPYKTYPH KBITKH (B Iepury depry, ii 3aB's3i) Ta
IUIONy 1 TONAJbIIOMY BHKOPHUCTAHHI IUX JaHUX JIIS
CBOJIIOLIHO-TAKCOHOMIYHUX ~ Ta  (DIIIOTeHETHYHUX
JIOCHI/DKEHb, a TAKOXK JUTS TPAKTUYHUX IIJIEH, 30KpeMa,
JIAarHOCTHKH JIIKAPCHKOT CHPOBUHU Y (PapMaKOTHO3I1.

OTxe, B OCTaHHI pPOKH TYONIKYEThCS BEIHKa
KIUJIBKICTh JIaHUX 3 PO3BHUTKY KBITKH 1 IUIOAY, SIKI 4acTo
MPEACTaBICHI Y CIIUIBHOMY OCHiDKeHHI. Amke
Wi — 1e AediHITHBHA CTajis PO3BUTKY KBITKH, SIK
HEOAHOPa30BO migkpecioBamn panime (Eames, 1961;
Roth, 1977; Leins, Erbar, 2010; Bobrov, Romanov, 2019).
Tomy, Ha Hally IYMKY, JOCHIJDKEHHS IUIOLY 3aBXK[IH
CHIJl TIOYMHATH 31 CTalii MPEe-aHTETUYHOTO TiHEICHO
(mepen uBitinasAM). Hammoro meToro Oyiao oOrpyHTyBaTH
HOBUII TIOTIIS/T HA TIPEIMET KapIHOJIOTIYHUX JTOCIIIKCHB,
SKMH OXOILUTIOE HE JIHIe OyJOBY IUIOLY, ajie i OymoBy i
PO3BUTOK TiHENEK (pa3oM 3 MHPUIETIHMU YaCTHHAMHU
KBITKH) SIK CTPYKTYPHOI OCHOBH ILIOLY.

Konuenuisi Mopgorenesy mioay B nmpoueci
IHIMBITYaJBLHOTO PO3BUTKY

Crnuparodrch Ha BHCIIOBJICHI BHIIE MipKyBaHHS, MH
posmisgaemMo MopdoreHes IUIOAY SK  HPOAOBKECHHS
Mop¢oreresy Hdus  OuTpII  TOYHOTO
TPaKTyBaHHS Mopdorenesy MH MIPOTIOHYEMO
PO3pI3HATH OHTOTCHETHYHHWH (IHOWBIAyadpHUI) Ta
eBOJIOLINHNN (ICTOPUYHMI) acleKTH MopgoreHesy,
OCKIIBKA BOHHM MAarOTh 1 METOOWYHI BIJIMIHHOCTI:
IHAMBIAYyadbHUH MOpQOreHe3 IUIOJYy MH MOXKEMO
BHBYATH, 0E3MOCEPETHBO CIIOCTEPIralOun 32 PO3BUTKOM
KBITKM 1 TUIOAY B peajbHOMY dYaci abo IepiogudHo,
Oepyun 3pasku marepiaay. Mopdorenes mioay B Xoii
€BOIIOIIT MH MOXEMO PO3IISAATH TUTBKH K POOOTy
rimoTe3sy ab0 TECOPETUYHY MOJEIb CBOJIOIII IJIOAY B
pe3yNbTaTi MeBHUX AONMYCTHMHX 3MiH 1HIUBIAyaJIbHOTO

KBITKH.
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Mopdorenesy miaony. Tak, MM MOXEMO OJHO3HAYHO
KiIacu(ikyBaTH IUIONM 32 KUIBKICTIO IJIOAONHUCTKIB Yy
KBITIIi, 3 SIKOI BOHU YTBOPIOIOTBCS, aJIeé MM HE MOXKEMO
OyTH aOCOJIOTHO BIEBHEHUMHM Y MPAaBUIBHOCTI HAIIMX
ySABIICHb TPO BUXIAHUH THI IUIONY, SKUH iCHYBaB y
MPEJAKOBOIO TAKCOHA, a/DKe KIJIbKICTh IUIOJOIMCTKIB
MOYKE EBOJIOIIIHO 3MIHIOBAaTHUCH B 000X HAMpPSIMKaxX (SIK
3MEHIICHHS, TaK 1 301IbIICHHS).

[MutanHs OGararo3HaYHOCTI TMOHATTA '"MopdoreHes"
y pocmun mignimana tie P. Jlesina (Levina, 1974),
sKa BHSBHWJIA Yy NpalsiX IONEPeTHUKIB BHKOPHUCTaHHSI
TepMmiHiB  "opranorene3" Ta  'Trictorene3z" s
MO3HAYEHHS 1HAMBITyaTbHOTO MOP(OTEeHEe3y OpTraHiB,
a Ttepminy "¢inmomopdorenes" Juis iCTOPHYHHX 3MIH
oprasiB (Tadm. 1).

TakuM  YUHOM,  aHIVIOMOBHe  MOHATTS  "fruit
development" y mpamsgx —CcydaCHMX — OCJIJIHHUKIB
MOXXHA CITIBCTAaBUTH 3 TepMiHaMH "OpraHOTreHE3

ta rictoreHe3 mwioay" 3a Jleeinowo (Levina, 1974),
OCKUTBKH MOP(OIIOTITYHUH PO3BUTOK IUIOAY, SIK TIPABUIIO,
CYIIPOBO/DKYEThCS  3MiHAMH B HMOTO0  aHATOMIYHIH
crpykrypi. Ilpore, JleBina (Levina, 1974) nomyckana
BUKOPUCTaHHS TaKoX TepMiHy "oHTOMOpdoreHes" st
XaPAKTEPUCTUKN 1HAMBIAYaTIbHOTO PO3BUTKY OKPEMHX
OpraHiB i MOP(OIIOTIYHUX CTPYKTYP.

Mu BBaxaemo, 1m0 TepMmiHH "oHTOreHe3" i
"(hinorenes" cinijJ BKUBATH TUIBKA CTOCOBHO PO3BHUTKY
[IUIOTO OpraHi3My 1 TakcoHa (Tpynu OpraHi3MiB)
BIAMOBITHO, a He yacTuHU Tina (Biologicheskiy..., 1989).
VY BUNaAKYy, KOJU PO3MISIAETHCS PO3BUTOK YaCTHHH
Tida abo opraHy, BXKHBAIOTh MOHATTS "Mopdorernes" abo
"eBoowis". AJsie Il MOHATTS MAalOTh LIMPIIC 3HAYCHHS.
Tak, moHATTS "MOpdoreHes" Mae IHAWBIAyaTbHUH Ta
ICTOPUYHMI acIeKT, a "eBOJIoLis" MOXe CTOCYBaTHCS
K OpraHiB, TKaHWH, Tak 1 TakcoHiB (Biologicheskiy..,
1989).

HaiikpammMn mo3HaYeHHAMH 1HIUBIAyaJFHOTO Ta
ICTOPHYHOTO acHeKTiB MOp(oreHesy MOXyTh OyTH
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3miHa Mmopd¢onorivyHoi
CTPYKTYpM TFiHeueto

MmopdoNnoriyHi 3miHmM, noain i po3star
KANiTUH, picT i 3miHa nponopuit naoay,
npe-aHTe3unc, NocT-aHTe3unc

AN

OnagaHHA 4YacTUH

isionoriyHi  3miHM, crapiHHa, TCK
(BigaoKpemnioBanbHMA wap), mopdo-

PN

KBIiTKM NoriyHe BigoOKpeMneHHA opraHiB abo ix
OHTO- YaCTUH, KOPOTKOTPUBANUIA eTan

mop@oreHes . TKaHUHHMIA iBeHb, ndepeHuiauis

P FictoreHe3 onsogHA - Aekiiip il ¢.p Hiau
naoay KnituH, NCK  (nirHidikauia), npe-

AHTe3UC, NOCT-aHTe3UC
N

Po3|.(py|Ba|-||-|;|/ i3sionoriyHi 3mMiHM TKaHMH onnogHs,
posnagaHHs / crapiHHa, MCK (pyiiHyBaHHA KAiTUH),

\

onagaHHA naoay

BTparTa UinicHoCTi naogy, KiHuesuii etan
mopdoreHesy

PN

v

Puc. 1. CkiranoBi oHTOMOp(OTeHe3y IOy Ta 0COOIMBOCTI IXHBOTO ITPOSIBY 3T1AHO 3 aBTOPCHhKOI0 KoHIentieio: [ICK —nporpamoBana

CMepTh KIITHH

Fig. 1. Components of the fruit ontomorphogenesis and characteristics of their expressions according to the concept proposed here:

[ICK — programmed cell death
aHIIOMOBHI KopeHi "devo-" Ta "evo-", siki MICTATBCS Yy
mouATTsX "developmental morphology" Ta "evolutionary
morphology". Ilpore, B ykpaiHCBbKiii TepMiHOMNOTIT sIK
CKJIaIOBI JIBOMOBHUX TEPMiHIB YacTO BIKHBAIOTHCS
OUTBII 3BHYHI KOpPEHI TPEIBKOr0 (IaBHBOTPELEKOIO)
moxo/pkeHHs: "onTo-" 1 "(imo-". Tomy Mu mpomonyeMo
BUKOPUCTOBYBATH JUIsl 1HAMBIAYalbHOTO MOp(OreHesy
IJIOAY  TIOHSTTS "onToMopdorenes", a A
MopdooriuHoi eBoronii mioxy — "dinomopdorenes”.
Ili TepMiHM MOXHa pO3IVILAATH SK IparMaruyuHe
BUPIMICHHS TEPMIHOJOTIYHOTO IHTAaHHS, 30KpeMa, B
YKpaiHChKil HayKOBiil TEpMiHOJIOTII.

3rigHO 3  HAOIMMH  YSABICHHSAMH, HEOOXiTHO
BUJUIATH  YOTUPUA  KOMIIOHCHTH  IHJMBIITyaJbHOIO
MopdoreHesy IUIOAY, SKi HEMOXIHUBO 3BECTH OIUH
JI0 OJIHOTO, OCKUIBKM BOHM BiJIOYBalOThCSl 3a Y4YacTi
pI3HUX TIpoIeciB, B Pi3HWH dYac Ta MPOSBIAIOTHECS Ha
PI3HMX CTPYKTypHO-(pyHKIIOHAIBHHUX piBHSX (puc. 1).
Wnerscss mpo: (1) Mopdonoriuni 3MiHM CTPYKTYpH
riHemnero, (2) onagaHHs 103aMaTOYKOBHX YACTHH KBITKH,
(3) ricrorenes OmIOAHA Ta IHIIUX YaCTHH IJIOAY, (4)
crocoOM BUBUIBHEHHSI HaCiHUH MIISIXOM PO3KPHUBAaHHS,
posnazanHs abo omamaHHs 1ioxy. Cruin mam'srarw,
0 BIPOJOBXK MOPQOreHe3y IUIOAY BiIOyBaeThCS
TaKOXXK PO3BUTOK HACIHUHHM 1 3apojiKa, aje Ie MUTaHHSI
€ TpeaMeToM OoKpemoi amckycii. Hmxde posmistaeMo
aCIIeKTH OHTOMOP(OreHe3y IUIoy JAeTallbHilIe.
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3miHa Mop(osioriyHol CTPYKTYpPH TiHenero Ta
ONA/IaHHSI 103aMATOYKOBUX YACTHH KBiTKH

Iurtanss mpo 0COOIMBOCTI BHYTPIIHBOT
CTPYKTYPHH T'iHELEIO Ta 3aKOHOMIPHOCTI HOTO PO3BUTKY
PO3IIISIIAETHCS BUCHUMH B)KE OiIbIlle HiX TIiBTOpa
cromitts (Payer, 1857; van Tieghem, 1875). Y cepenuni
XX cr. jmochmipkeHHs BYEHHMX OylM 30CepeKeHi
MIePEBAKHO HA BU3HAYCHHI CTPYKTYPHOT'O THITY T1HELCHO
3a XapaKkTepoM 3pOCTaHHSI IUIOJOJIHCTKIB, MOJOKEHHIM
3aB's3i i Thmom 1wraneHTanii (Eames, 1961; Takhtajan,
1948, 1964, 1966), a Takox Ha BCTAaHOBJICHHI (hakTOpIB,
110 BIDTMBAIOTH Ha PICT 1 po3BUTOK 1oy (Sinnott, 1960).
Ha cporogni MopQosoriuny CTpyKTypy Ta PO3BHTOK
TiHENe MOCTiKYIOTh IMEPEeBaXHO 3 BHKOPUCTAHHSIM
KOHIIETIIIT BEPTHKAIBHOI 30HAJIBHOCTI IIIONOJINCTKA 1
cunkapmnHoro rinenero B. Jlsitndensnepa (Leinfellner,
1950; Leins, Erbar, 2010; Odintsova, 2012; Novikov,
Barabasz-Krasny, 2015; Sokoloff et al., 2017; Shamrov,
2020).

bararo muTanp npe-aHTeTHYHOI cTaidii MopdoreHesy
IUIOAY PO3DISNAIOTBCA K THTAHHS PO3BUTKY Ta
CBOJIIOIT TIHCICI, a caMme: IOCIIKYIOThCS YHUCIIO
IUIOMONUCTKIB  Ta iXHIM  (ilOTakCHC, MOJIOKEHHS
3aB's31, THI IUTALIEHTAIlli, YKCII0O HACIHHMX 3a4aTKiB,
OCOONHMBOCTI 3POCTaHHS IUIOJONHCTKIB, BEpTHKAJIbHA
30HAJIBHICTh  TIHENEs,  aHAN3yeThCsl  HASBHICTh
OCOONHMBHX CTPYKTYyp, TaKUX $K aiKaJbHI CemTH,
"HecrpaBkHI" cenTH, crepuibHi THi3Ha Ta iH. (Leins,
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Erbar, 2010). Bimpmricte mepenidyeHHX O3HAK MOXKHA
OXapakTepu3yBaTd sK MiKpoMopdoiorito TiHenes, 1
caMe BOHM BH3HAYalOTh BHYTPILIHIO CTPYKTYpy Ta
MOPQOTreHeTHUHUI THII TLTOLY.

Mopdormorigai 3MiHH TiHemes B TIpOLECi HOro
PO3BUTKY aKTMBHO BHBYAIOTBCS 32  JIOTIOMOTOIO
ckanyBanbHOI enekrponHoi (Leins, Erbar, 2010) Ta
cBiTiOBOi Mikpockonii (Shamrov, 2020), npore ui
JTOCTIKEHHS 9acTo 0OMEKEeHI TiTBKU Mpe-aHTCTUIHUM
nepiogoM. OpHaK y  HOCT-aHTETHYHHH  Iiepion
B110yBalOTHCs 3HAYHI 3MiHHU ITPOIIOPIIiH 1 pO3MipiB 3aB's131
Ta il CKJIaJIOBUX YacTHH, SIK 3a PaxXyHOK 301JIbIICHHS
PO3MIpIB KIIITHH, TaK 1 3a paxyHok ixHix noximis (Roth,
1977). Li 3MiHE OeTagbHO BHBYAIOTHCS MEPEBAXKHO
y POCIMH 3 ICTIBHUMHU IUIOJAMH Ta Y MOJCIbHUX
BuniB (Arabidopsis thaliana (L.) Heynh. Tomo) B
JIOCIIJDKEHHSIX TeHETHYHOI peryisinii  MopdoreHesy
(Eldridge et al., 2016; Herrera-Ubaldo, de Folter, 2022).

Ha BigMiHy Bix MOpQOJOriYHMX 3MIiH TiHElelo,
npolec oOnagaHHs M03aMaTOYKOBHX YaCTHH KBITKH
IpU TEpPexoil BiJl IBITIHHS JO IUIOJOHOIICHHS a0o
IXHBOTO 30€pEeKECHHS MiCTs IBITIHHSA yBard JOCHTITHUKIB
[IPAaKTUYHO HE NpHBepTaB. YIeHW OLBITHHH, TiNAHTIH,
TUYMHKOBI HUTKH MOXYTh onajatd abo HaOyBatu
GyHKIIT 3aXWCTy IDIOAY, BTOPHHHOI —Tpe3eHTamii
HAaCiHWH, NPUBAOJICHHS areHTiB JUceMiHauii  Ta
3a0e3meuyBaTH TUCEMIHAIIIIO, K 1 PUKBITKOBI JINCTKH
ta uvactuau cyusittst (Kaden, 1968; Roth, 1977,
Kravtsova, 2009; Leins, Erbar, 2010). OcobmuBocTi
MpoIeCy OmajaHHs a00 30CpeIKCHHS M03aMaTOUYKOBHUX
OpraHiB KBITKH € XapaKTepHOIO O3HAKOK JIESKHX
TakcoHiB. Tak, HAMH BIiJIMIYCHO, IO Y BHIIB POIMHU
Campanulaceae Juss. 4amomuCTKH 30€piraloThCs MpH
wioni (Andreychuk et al., 2020; Andreychuk, Odintsova,
2021), mpoTe y mpeACTaBHUKIB pomauHu Onagraceae
Juss. yamonmMcTKM pa3oM 3 TENIOCTKAMH, THUYHMHKAMH
i CTOBITYMKOM OIIaJ[al0Th pa3oM, 00'€ZHaHI B OCHOBI 3
BEPXHBOIO YaCTHHOIO JaxXy HIKHBOI 3aB's3i (Odintsova,
2016; Odintsova, Klimovych, 2017).

Ilepexim Bim WBITIHHA [0  IUTOJOHOUICHHS
CYIPOBO/UKY€EThCSI  ONaJaHHsIM abo  30eperKeHHIM
CTOBITYMKA Ta/ab0 CTHIIOMIIB, 5IKi B OCTAHHROMY BUTIAJIKY
MOXYTh 3a0e3IeuyBaTH MICBHI aanTarii 10 TUCeMiHaIll,
Hanpukian y Pulsatilla Mill.,, Geum L., Geranium L.
(Artyushenko, Fedorov, 1986; Levina, 1987). AnantuBHe
Ta EBOJIOLIfHE 3HAYCHHS HEONAJHUX CTOBITYMKIB
y cyxux mionax (mampuknan, y Chelidonium L.,
Hypericum L., 6araTbox TNpencTaBHHUKIB Brassicaceae
Burnett), sik i onaaHHs CTOBIYMKA Y COKOBUTHX ILIOAAX
(Prunus L., Viburnum L., Citrus L.), noci He OIliHEHe.
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OnajaHHs 9YacTHH KBITKM Ha ITOYATKY MJI0/IOHOLICHHS
BiIOyBaeTbCcs 3a yd4acTi MeXaHi3MiB, IOJIOHHX JI0
aucTonaay abo omnajgaHHS IUIOAIB, i3 (opMyBaHHIM
"BiTOKpEMITIOBAaHOTO MIapy" B OCHOBI OpraHiB, IO
omagarote (Roth, 1977). Lli mpomecu BigOyBaroThCS
BHACITIJIOK TIPOrPaMOBAaHOi CMEPTi KIITHH — CYKYITHOCTI
SBUIN, SIKI YacTO TPAIUISIOTBCS B XOII eMOpioreHesy,
MEracroporeHesy, npy CTapiHHI OpraHiB 1 amiKajabHUX
MepHcTeM Ta 3a0e3MedyoTh HOPMaIbHUH PO3BUTOK
i QyHKIIOHYBaHHS WTOro opraHismMy (muB. Havel,
Durzan, 1996; Rogers, 2006; Hautegem et al., 2015;
Locato, De Gara, 2018; Ebeed, El-helely, 2021).

TicTorenes onionus

Judepenmialiis TKaHWH 3aB's131 MOYMHAETHCS IMif Yac
PaHHBOTO TPE-aHTCTUYHOIO TNepioay. Y 1eill mepion
BinOyBaeThca (popMyBaHHS TIPOBINHUX TKAaHHUH, SIKi
3a0e3MeuyroTh JKMBICHHS MAaTOYKM Ta HACIHHHX
3a4aTKiB, 1 CEKPETOPHMX TKAaHMH, SIKi IOJErIIYIOTh
MpOIECH 3allWICHHS W pPOCTY MHJIKOBUX TPyOOK
(HeKTapHUKH, MpPUIMOYKA Ta TMPOBIAHUKOBHH TPAaKT).
Binpmia wacTMHAa TKaHWH MATOYKH — II€ TapeHXIMHI
TKaHUHH, $Ki OUTBII-MEHII TPHWBAJIHMH IEpioN 3IaTHi
nmo ¢orocuntesy (Leins, Erbar, 2010). HaitperenpHime
Ui 1bOTO TIepiogy MopdoreHesy IUIONY BHBYAIACH
BaCKyJISipHA aHATOMIsI KBITKM — HANPSIMOK JOCIIiHKEHb,
3aCHOBaHUH, K 1 cTemsipHa Teopis, M.®. Ban Tiremom
(van Tieghem, 1875). Omrsan wmiel ramy3i IOCITiIKCHb
npeacrasienuii y M.C. Hypaniesa ta J[.JI. CokonoBa
(Nuraliev, Sokoloff, 2014). IlikaBo, 1m0 maHi PO
PO3MIIICHHST MPOBITHUX MYYKIB y 3aB'A31 OyXKe PiIKo
BUKOPHCTOBYBaJINCH y Kapmoiorii (Roth, 1977), xoua 1ie
HE TUIbKHA HAHBa)KJIMBIIII €IEMEHTH CUCTCMH KUBICHHS
TiHEIICI0 Ta IJIOAY, IO PO3BUBAETHCS, aje M, BOIHOYAC,
CKJIa[Iaf0Th HOTO MEXaHIYHHIA KapKac.

AHaToMiYHa CTPYKTypa TiHEIEI0 y MOCT-aHTeTHIHUH
mepion ~ HAaWOUMBII  JEeTaJhbHO IIPOAHATI30BaHA B
monorpadii I. Por (Roth, 1977), ne aBTopka ommcana
MPOIIECH POCTYy ¥ JO3piBaHHS IUIOAY, aHATOMIYHY
CTPYKTYpy OIUIOHS, T[EPEropomoK, ILIAIlEHT Ta
M03aMaTOYKOBUX YaCTHH IUIOAY, XapaKTePUCTHKH
1 MexXaHi3MH PO3KpHUBAHHA IUIOMIB, CTPYKTYpHI
aJanTarii TIOiB IO PO3HECCHHS, a TAKOX 0COOIHUBOCTI
AQHATOMIYHOI CTPYKTYpPH TUIO/IB Y 0araTbox TaKCOHaX.

[TornmuOneH s KapIIOTOTIYHUX OCII/PKEHD Y MOAaJIbIIO-
My MPHU3BEIIO IO CTBOPCHHS KOHICMINi TiCTOTCHETHYHUX
30H OIUIOAHSA, 3TiTHO 3 SIKOIO €K30-, Me30- Ta EHIOKapIii
PO3IIAIOTH K TIOXI/IHI 30BHINIHBOI ermiiepMu, Me30(iay
Ta BHYTPIIIHBOI emizepmu TwogonmcTka (Bobrov
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et al., 2009, 2012; Bobrov, Romanov, 2019). Ile nmaio
3MOI'y IOpPIBHATH AHATOMIYHY CTPYKTYpYy OIUIOAHS B
pI3HUX TaKCOHAaX Ta CHCTEMATH3yBaTH THIH IUIOIIB 3a
PO3MIILIEHHSIM MeXaHIYHUX (irHiikoBaHWX) MIapiB
kimitiH. Tak, 3a nudepeHIamiel0 TKAaHHH OIUIOTHS
BUJ/IIJICHO YOTHPH THIM JICTSHKOBUX 1 TpPHU THUIH
KICTTHKOBUX IUIOMIB, IBa THUIHU TOPIMIKOBHX TUTOIIB,
SITO/IOTIONIOHI TUTOMHU, CIM THUIIB KOPOOYACTHUX IUIOMIB,
YOTHPH THUNM TipeHapiiB, JBa THOH aMdicapKu
(Hepo3KpHBHUI OaraToHaCIHHMH IUI) Ta TPU TUIH
ropixoBux mmioxiB (Bobrov, Romanov, 2019). 3okpema,
XapaKTEPUCTUKU TICTOTCHETHYHHUX THUIIB KOPOOOUKH €
TakuMH: y kopoOouni Nepenthes-tumy JirniikoBanuii
TITBKH ~ €K30Kapmid; y Kopobouri Bombax-tumy
CKJIEPEHXIMHHMI IIap JIOKalli3oBaHWW B mnepudepiiHiii
30HI ME30KapITifo, i30IbOBaHUH BiJl EK30KAPIIIO MIapoOM
TOHKOCTIHHMX KJITHH TilOJEPMH ME30KapIilo; Yy
kopobouri  Eriocoelum-tumry  ckiepeHXIMHHE  Tmap
po3MmilleHHH B ek30Kapmii, B IepudepiiHiii 30Hi
ME30Kapmilo, y BHYTPIIIHIN 30HI ME30Kapmifo Ta B
CHJIOKapIlii, a HE3/IEePEB'STHIIO JIMIIAETHCS  TIJBKH
cepelMHHA 30Ha ME30KapIiito; y kopobouni Hamamelis-
TUITy CKJIEPEHXIMHHMH HIap pO3MIlIeHHH B EHJOKapHil
Ta Yy BHYTPIIIHIH 30HI Me30Kapmii; KopoOouka
Forsythia-Tuimy mMae ckiaepeHXIMHHNA Imap y BHYTPIMIHIN
30HI ME30KapIlilo Ta He3/IepeB'sIHUIMNA eHJoKapIIiii;
y kopobOouri Lilium-tumy ckiepeHXiMaTn3oBaHUN
TUIBKKA  eHJoKapIiii; a kopobouka Galanthus-tumy
HE MICTUTh CKJIEepeHXiMHOi 30HM B3araii (Bobrov,
Romanov, 2019). Jlo uporo mepeniky Mi3HIIIE TOTATH
me oguH Tl Kopobouku — Campanula-tum, y sKOTO
CKJIEPEHXIMHOT 30HM B OIUIOJIHI HEMae, a 3/1epeB'sHija
TKaHUHA pO3MilleHa y cyOemigepManbHIA  30HI
MIeperopooK 3aB's131 y BUIVISLI TTO310BKHBOTO 200 KOCO-
ropusoHTanbHOro tshka (Andreychuk, Odintsova, 2021).
Takox i TpencTaBHUKIB pomuHu Iridaceae Juss.
Gladiolus imbricatus L. Ta Iris sibirica L. 3 omHakoBUM
MOpPQOJOTIYHIUM ~ THIIOM IDIOAY OylI0  ITOKa3aHo,
mo JirHidikaimis OIUIONHS MOXKE 3IIHCHIOBATUCS 3
HEOJHAKOBOIO iHTEHCHBHICTIO 1 PO3MIOYMHATHCS B Pi3HUI
yac mopdorenesy mwioay (Skrypets, Odintsova, 2020).

Judepenmiamis TKaHWH OIUIONHSA, SIK 1 TiCTOTeHE3
IHIDIUX  OpraHiB  pPOCIMHHM, 4YacTo IOB'A3aHa 3
IPOrPaMOBAHOI0  CMEPTIO  KIITHH, 30KpeMa IIpH
YTBOPEHHI  €HilepMaJbHUX TPHUXOMIB, JI3MI'€HHHUX
BMICTHJIWIN, BUCHUXaHHI a00 Marepamii OIUTOIHS,
JirHiikanii KITHHHUX OOOJOHOK Yy MapeHXIMHHX
KIiTHH, qudepenmianii keuwaemu 1 ¢uioemu (Kuriyama,
Fukuda, 2003; Forlani et al., 2021).
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TepminaibHi eTann MopgoreHesy miIoxy

JuceMiHaliss € KIHIICBHM €TalloM OHTOMOP(OTCHE3Y
wioxy. Y PpIi3HUX THIAX IUIOAIB BOHA 3IIHCHIOETHCS
yepe3 PpO3KPUBAHHS, po3magaHHs abo  OmajgaHHs
wiofy. Po3kpuBaHHS €  TEpMiHAJIBHUM  €TaroM
OHTOMOP(OTeHe3y sl JHUCTSIHKOBUX 1 KOpOOYacTHUX
IUIOZIIB, pO3MaJaHHs — Uil WICHUCTUX 1 JPOOHMX
(cxizokapmiiB), a omajaHHS — M BCIX IHIINX THITIB
IUIO/IB. Y KapIOJIOTIYHHUX 3BEICHHIX BUKOPUCTOBYIOTHCS
HaWpI3HOMAHITHIN MAXOOM OO aHajli3y CIoco0iB
po3kpuBanHs wioniB (Kaden, 1962, 1964b; Roth, 1977;
Artyushenko, Fedorov, 1986; Levina, 1987; Leins,
Erbar, 2010), Tomy e nuranHs norpedye I'pyHTOBHOTO
aHaJi3y B OKpeMiil poOoTi.

Posmamanuss  gpoOHOrO  MiIomy  3AiHCHIOETHCS
NO3ZI0OBKHBO Ha MepHKaprii abo HamiBMepHKapIii
(epemm) (Kaden, 1964a), a posmamaHHS UWICHHUCTOTO
IUIOAly — TIONEpPEeYHO, Ha WICHHKH ado IoIepeyHo-
MO3/I0BKHBO HA HAMIBUICHUKHU. Po3alaHHs Ha YWICHUKH
3piflka TparuisieTbess y 000iB 1 KOpOOUACTHX IUIOZIB
BHIOBXKEHOI (popMu, Hampukian y crpydkax. JpoOHi
wioau (pOpMyrOThCS HabaraTo yacTimie, HiK WICHHCTI,
3 KBITOK K 3 BEpXHBOIO, TaK 1 HIDKHBOIO 3aB'33I0
(Artyushenko, Fedorov, 1986; Levina, 1987; Bobrov
et al.,, 2009). AnatomiuHi 3acaju PO3MAJAaHHS IUJIOAY
Ha WICHWKH JICTajJbHO BHUBYCHI B pommHax Fabaceae
Lindl. i Brassicaceae, a po3nagaHHs Ha MEpHUKapIIii abo
epeMu — B poauHax Apiaceae Lindl., Boraginaceae Juss.
i Lamiaceae Martinov (Roth, 1977).

IIpr poskpuBaHHI ab0 po3majaHHI IDIOAY HOTO
LUTICHICTh BTPAYa€ThCsl IMOBHICTIO a00 4YacTKOBO, B
pe3ynbTari 9oro HaciHuHY (a00 YaCTKH IUTOTY ) OTTAaioTh
Yy 30epiraloThCsi Ha POCIUHI Ta CKCIIOHYIOTBHCS JIO
mii arenra aumceMiHarmii. OcoOmuBOCTI Ae3iHTErparii
IUIOMY 1 XapakTep CKCIIO3WINi HACIHHH € Ba)KIIMBUMHU
aJlanTamisiMi 10 TXHbOTO MOIIMPEHHS, TOMY ITOBHHHI
BHBYATHCH SIKOMOTa JAeTanbHimie. [Ipu po3kpuBaHHi a0
OTa/IaHHI TUIOMIB 1HOJI CIIOCTEPITaEThCS PO3IIAPYBaHHS
OILIONHS Ha MEX1 MIX PI3HUMH TKAaHUHAMU (HATIPUKIIA],
B Juglans regia L.), 1110 MOKHA PO3IVISIIATH SIK aIalTALIIO
0 nuceMiHarii abo crenudivHy crafiro Ae3iHTerparii
TUIOY.

OnanaHHs TPHU JOCSATHEHHI 3PIIOCTI XapaKTepH3ye

IUIONM, SIKi TOIIMPIOIOTBECS SK IUICHI  Jiacriopu:
ATONOTONIOHI, TpeHapieBi, TOPIXOMOMIOHI  TUTOTU
Ta 30ipHI IUIOAM 3 HEPO3KPUBHUMH ILIOJAUKAMHU

(xicTAHKOBi, TOpImKOBi, amokapmHi sroxn) (Bobrov
et al., 2009). [Iporecu onamaHHs 1 po3MagaHHS IJIOMIIB
moniOHI 70 omajgaHHS JIMCTKIB a00 1HIIWX OpraHiB
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pOCITMH 1 3HIMCHIOIOTBCS BHACHIAOK HEOOOPOTHHX
¢bi3i00TIYHMX 3MIH TKaHWH IUIONY, IIOB'SI3aHUX 31
CTapiHHAM Ta MPOTPAMOBAHOI CMEPTI0 KIITHH, a
came, (OpMyBaHHS BIJIOKPEMJIIOBAJIBHOIO IHApy Ta
pyHHYBaHHS TPOTOILIACTIB KIITHH a00 MIXKITITHHHOI
peuoBuHu. [ToniOHI mporecH 3a0e3MmeuyroTh 1 ""MeXxaHi3M
pO3KpuBaHHA" IUIOMY, SIKUH MOXKE peali3oByBaTHUCH 3a
yuyacTi pi3HHX ricrojoriyaux crpykryp (Roth, 1977;
Bobrov et al., 2009). IlutanHsS TEHETHYHOI pErymAmil
MopdoreHesy 1oy Ta 3ade3ne4eHHs HOro po3KpHBaHHS
nmo0pe BUBYEHO JIHIle Ha pukiani Arabidopsis thaliana
Ta JIEKUTbKOX iHImMX MoxenbHuX BuaiB (Ferrandiz et al.,
1999; Ferrandiz, 2002; Robles, Pelaz, 2005; Arnaud
et al., 2010; Ferrandiz, Fourquin, 2014; Herrera-Ubaldo,
de Folter, 2022).

OTxe, TepMiHaNbHI eTamd MOpP(hOTeHe3y IUIOAY
JIy’K€ PI3HOMaHITHI, IPOTe IXHI OCOOJMBOCTI JETaIBHO
BUBYCHI JIMIIE Yy HEBENUKOI KUTBKOCTI TaKCOHIB.
Hampuknan, s GararboX BUJAIB  HE  3'SICOBAaHO
PO3MIIIIEHHS BCiX THUIMIB IIUIMH B OIUIONHI, MEXaHi3M

pO3KpHMBaHHS IUIOAY (Kcepoxasis 4HM  Tirpoxasis,
TypropHHM  9M  TIrPOCKOIIYHMIN),  TICTOJOTIUHI
ocoOnmuBocTi  QopMyBaHHS ~ OTBOPIB B OIUIOAHI,

0COONMBOCTI 3MiH TKaHWHHOI oOpraHizamii B MiCIsX
BiTOKpEMIICHHSI MCPHUKApIIiiB, WICHHUKIB, IITNX ILUIOMIB
1 WIoAMKiB. BaKIUBICTh IMX €TamiB s PO3HECCHHS
HACIiHWH BUMArae JeTalbHIIIoro BUBYEHHS.

OCHOBHi HATIPSIMKY €BOJIIONIT IJIOIiB

EBonrorist TofiB 3a3BHYail  pO3DIATAETHCS B JIBOX
acmeKkTax — eBomouii  MOp(OJOTiYHOI  CTPYKTYpH
rivenes Tta aHaroMiuHoi ctpykrypu omioxHs (Roth,
1977; Bobrov et al., 2009; Souza, 2021). Mu BBakaeMo
3a HEOOXiTHE PO3IVISIIATH B CBOJIOIITHOMY KOHTEKCTI i
TakKi XapaKTePUCTHKHU ILIOAY, SIK CTaH [103aMaTOYKOBHX
YaCcTHH KBITKH 1 CTOBITYHMKA TIPU TTEPEXOMi BiJl IBITHHHS
JI0 TUIOZIOHOILICHHS (omajaHHs abo 30epekeHHs, 3MiHa
OymoBH 1 QyHKII) Ta cTocoOM BUBLIGHEHHS HACIHWH
(po3kpuBaHHs, po3magaHHs abo omamaHHs mwiody). Lli
03HAaKU € B MeEpuUly Yepry MOp(OreHEeTHYHUMH, B TOM
4yac, sK MOPQOJOTis TiHeles Ta aHATOMis OIUIOTHS
MOXYTh pO3INISLIATUCST B CTaTMYHOMY aCIEKTi K
CTPYKTYPHI O3HaKH, TaK i K MOp(OreHeTHuHi (3MiHa
CTPYKTYpH T1HETEI0 Bij] Mpe-aHTeTUIHOI CTajiil 10 MOCT-
AHTCTUYIHOT, 0COOIMBOCTI TICTOT€HE3Y OILIOAHS TOIIIO).
MopdosoriyHa eBOMOLIs IUIOAIB PO3IVISIIAETHCS B
grcnennx podorax (Kaden, 1947, 1961, 1968; Levina,
1951, 1987; Takhtajan, 1964; Roth, 1977; Bobrov et al.,
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2009, 2012; Bobrov, Romanov, 2019), B IKuX BU3HAEThCS
OaraToHanpaBJIeHICTh EBOMIOLIT IUIO/IB Ta KOHBEPTeHTHA
EBOJIIOIIiS, IO YTPYAHIOE 3aCTOCYBAaHHS KapIIOIOTIYHUX
nmanux y cucremaruni. Tak, A. Taxramksa (Takhtajan,
1966, 2009) Bu3HaBaB Oe33amepeyHUM TUTBKU OIUH
HarpsMOK €BOJIIOLIT IUIOAY: BiJl amoKapImHOIo JI0
[IEHOKApITHOTO, a 3MiHY IOJIOKEHHS 3aB's31, MEpPHICTh
riHelero, THI IIAleHTali], THIT IUIOA0JIMCTKA PO3IVIsIaB
CTOCOBHO KBIiTKH, a He TUIoAy. [Ipu boMy, /U1 €BOJIOMI{
Hacinuan TaxrampksH (Takhtajan, 1966) Buninas miicTb
O3HAaK, Ha JOAATOK [0 YOTHPHOX O3HAK HACIHHUX
3a4aTKiB.

ITocnigoBuuku A. TaxraksHa OlIbII KOMIIJIEKCHO
po3yMminmu HampsiMKu eBoirorii 1oy, Tak, M. Kaxen
(Kaden 1947, 1961, 1968) i P. Jlepina (Levina, 1951,
1957) rpynyBanmu IDIOAM 3a THIIAMH TiHEICIO Ha
arloKapIiHi, CHMHKapIHI, MapakapiHi Ta Ji3UKapIHi Ta,
y CBOIO HYepry, 3a KUTBKICTIO TUIOMOJHCTKIB i HACIHHWH,
MOJIOKCHHSIM 3aB'si31, ClIOCOOOM BHUBUIBHCHHS HACIHUH.
[li3mime AaOCTHiAHUKKA OOMEXWINCh TIABKH BOMA
TUNIAMH IUIOMIB: AaroKapIii 3 TMIATHUIIAMH TOPIIIKOBI,
JIUCTSIHKOBI Ta KICTSHKOBi, Ta CHHKApIMii 3 MiATHIIAMH
KOopoO4JacTi, SrofoBi, MipeHapieBl Ta TOpiXOBi, NpH
YOMY CXi30KapIil po3mIsSJanch SK MOXIAHUN BapiaHT
kopoOuactux tmumoniB (Artyushenko, Fedorov, 1986;
Levina, 1987).

CyuacHi Kaproyiord, SKi B CBOIX YSBICHHSIX
JIOICPXKYIOTBCSl  KOHLENIIT  CTPYyKTYypHHX
rineneto TaxramksHa (Takhtajan, 1948) 1 xonmerii
rictoreHeTHYHUX 30H omionHs (Bobrov, Romanov,
2019), 3ampomonyBanu Bxke moHan 30 psmiB O3HAK
IUIOAY, SIKI MOYKHA BUKOPUCTOBYBATH JUIsl €BOJIOLINHHO-
MOp(OJIOTIYHOTO aHai3y Ta KapTyBaHHSA O3HAK Ha
(iTOreHeTHYHNX JIepeBax, a caMme: alnoKapIHi IIoxu —
CHUHKapIHi TUIOIW, PO3KPHUBHI IUIOAUW — HEPO3KPUBHI
TUTOZIM, BEHTpAJbHE PO3KPHUBAHHS IUIONY — JOp3aJIbHE
PO3KpHBaHHS TIUIOAY — CENTHLHUIHE DPO3KPUBAHHS —
MOTIepeYHe PO3KPUBAHHSA — TOPHULUAHE PO3KPHBAHHS
IOy, BEPXHS 3aB'A3b — HIKHA 3aB'si3b, BUJOBKCHE
KBITKOJIO)KE — CIUIOIICHE KBITKOJIIOXKE — YBITHYTE
KBITKOJIO)KEe a00 IUT 3aHYpEeHHH Yy KBITKOJIOXKE,
TIOJTIMEPHI arOKAPIIHI IIOAN — MOHOMEpHI (arroKapITHi)
IUIOZIM, OJIITOMEPHUH IUTiA — TICEBJOMOHOMEPHUI
(meHOKapmHMA)  TUTA,  CHipalbHE  PO3MIIICHHS
IUIOMUKIB ~ —  IHMKIIYHE  PO3MIIICHHS  IUIOJHKIB,
TOMOKApIisi — TeTepoKapmis, OararoHacCiHHI TUIOAH
(3 OaraToHAaciHHUMH IUTIOAWKAMH) — MaJIOHACIHHI
a00 opHOHACIHHI TUIOOM (3 MaJIOHaCiHHMMHU a0o
OJTHOHACIHHUMH TUIOJUKAMH), BEJIWKE U HEBHU3HAUCHE
4yucino  IIoAMKiB (I HaclHMH) —  JETepMiHOBaHE
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Puc. 2. Cranii outomopdorenesy mony Tilia cordata (momepedHi mepepism). A: M'STHTHI3IHA 3aB'si3b 3 I'SIThMa HACIHHIMU
3a4aTkaMu; B: ofHOHACIHHUI 1UTi1; aDOPTOBAaHI HACIHUHM MTO3HAYCHI BICTPAM CTPUIKH, (epTHIbHA HACIHUHA MTO3HAYEHA 31POYKOIO.

Macurra6si miniiiku: 0,1 mm (A), 1,0 mm (B)

Fig. 2. Stages of ontomorphogenesis of the fruit of 7ilia cordata (transverse sections). A: pentalocular pentaovulate ovary; B: one-
seeded fruit; aborted seeds marked with arrow heads, fertile seed is asterisked. Scale bars: 0.1 mm (A), 1.0 mm (B)

YUCIIO TUTOAWKIB (I HACIHWH), HEPO3MAJHUN IDII —
CXI30KapIHUH ILIi, JIMCTSHKA — TOPILIOK, JINCTSHKA —
aTrloKapIlHA ATOofla — TOPIMIOK, JIUCTSHKA — KiCTSHKA
aroKapIiHa sIrojia, JIMCTSHKAa — KOPOOOUKa, JHCTIHKA

mipeHapiid, KicTsHKa — TipeHapili, KopoOouka —
nipeHapii, Kopobouka — IIeHOKapIIHa sirojia — amdicapka
abo Topix, Kopobouka — amdicapka, Kopobouka —

ropix, mipeHapid — Topix, MHipeHapiii — IeHOKapIHa
ATO/a, TUTT 13 CYIIBHOIO CKJIEPEHXIMHOIO 30HOI0 B
OIUIOAHI — IUTJ 0e3 CKICPCHXIMH B OIUIOAHI, IUTII i3
MepepBaHnUM KUIbLEM CKJIepein y Me3okapmii — I i3
[UTICHOKO CKIICPEHXIMHOIO 30HOK0 B ME30KapIIii, TUTif
31 CKJICPCHXIMHOIO 30HOK B €IMHIA TiCTOTCHETHYHIN
30HI OIUIOAHS — IUTL 31 CKJIEPEHXIMHOIO 30HOI0 B
JIEKITBKOX TICTOTCHETUYHUX 30HAX OIUIOMHS, IUT 31
CKJIEPEHXIMHOIO 30HOIO, JIOKQJII30BAaHOIO B CHIOKApIii
Ta/abo y BHYTpIilIHiil abo cepe/Hiil 30HI Me30KapIIio —
IUT 31 CKIEPEHXIMHOIO 30HOIO, JIOKANli30BAHOIO B
ek3okaprii (abo emikapmii) Ta/abo y 3oBHImHIA (i
cepemHii) 30HI Me3oKapmifo. /st GITBIIOCTI UX PsiB
JIOITYCKA€ETHCSI 3BOPOTHIN Mepebir, TOOTO MOMKIHBICTh
eBomoLiitHol peBepcii o3nak. KpiMm Toro, Ha nomauy
0 CHHKApIIHOTO, IIapakapImHOrO Ta JI3UKAPITHOTO,
OyB BUWJAUICHWH 1€ OJMH THI TiHEIEI-TUIONY —
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(parmokaprHuii (MOXIJHAHN BiJ MapakapIHOTO TiHenes,
3 BTOPMHHO 3pPOCIMMH IIEPErOpOAKaMH B 3aB'si3i)
(Bobrov et al., 2009).

[MutaHHsT €BOMIOIIT TUIOMY B MEXKaX BEIHKHX
HAJAPOAWHHUX TPYI, POOMH 1 POMIB, MEXaHI3MH Ta
py1ii eBoIONi] TUIOZIB PO3MISAAIOTECS Y UYUCICHHHUX
CYJaCHUX MOCIIDKEHHSX, SKi CITUPAIOTHCS Ha IIHPII
YSBJIEHHSI ITPO €BOJIIOLIIIO TUIOJIB, HIK 1€ BiJOOpasKeHO
y xouneniii Taxramksna (Takhtajan, 1948). 3okpema,
Taki JOCHI/DKCHHS TMPOBEACHI UL TPYNU MOPSAKIB
Campanulids (Beaulieu, Donoghue et al., 2013),
TIpeICTaBHUKIB OpsAAKY Vitales Juss. ex Bercht. & J.Presl
(Ickert-Bond et al., 2014), ponun Melastomataceae Juss.
(Clausing et al., 2000; Bacci et al., 2019), Rubiaceae
Juss. (Motley et al., 2005), Urticaceae Juss. (Kravtsova,
2009), Menispermaceae Juss. (Wefferling et al., 2013),
Malvaceae Juss. (Areces-Berazain, Ackerman, 2017),
Rosaceae Juss. (Xiang et al., 2017), Hydrophyllaceae
R. Br. (Vasile et al., 2021), migponunu Lobelioideae
Burnett pomuaun Campanulaceae (Lagomarsino et al.,
2014), poniB Lepidium L. (Muehlhausen et al., 2013),
Geranium L. (Marcussen, Meseguer, 2017) Ta 6aratsox
IHIIUX ~TaKCOHIB. Y MEpeNiYeHUuX JOCIIIHKCHHSIX
pe3ysIbTaTH BUBYEHHS IUIOAY IIMPOKO BIPOBAKYIOTHCS
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B CBOIIOLIITHO-TAKCOHOMIYHOMY a00 (PiIIOTCHETHIHOMY
KOHTEKCTI, SIK MapKepH OKPEMHX Kiajl. 3HAaYHHUX YCIIiXiB
IOCSITHYTO 'y BUBUCHHI MOJCKYISIPHUX MeEXaHI3MiB
eBoumolli cyxux i cokoButux rioiB (Fleming, 1991; The
Tomato..., 2012; Dardick, Callahan, 2014; Ferrandiz,
Fourquin, 2014).

Hasao Bimomo (Takhtajan, 1950, 1964), mo
€BOJIIOLIITHI 3MIHM OpPraHiB POCIMHH Bi10yBalOThCS Uepe3
3Minm 1i oHTOreHesy. IX iHOAI MOXHA MPOCHiAKyBATH
Ha TPUKIAAl 3MIHM CTPYKTYpH TiHELEK BiX Ipe- J0
MOCT-aHTETUYHOI ~ cTafii MopdoreHesy, HaPUKIA
y Tilia cordata Mill. (Artyushenko, Fedorov, 1986).
Tak, riHened JuMOM MOXKHA OINHUCATH SIK CHHKApIHUIL
M'SITUYICHHANW, II'STUTHI3AHUE, 3 1-2 HACIHHUMH
3auaTkaMM B KO)KHOMY THI3Zl 3aB'si3i, 3 IIEHTPAJIbHO-

KyTOBOIO  IUIAIICHTAIIIEI0 Ta BEPXHBOI  3aB's33I0.
Haromicte, muin nunu 1e Cyxud HEpO3KPHBHUIMA
OIHOTHI3THUNA OHOHACIHHUHA TICEBIIOMOHOKAPITIH

abo BepxHiil ropixonofiOHui iy (puc. 2). Leit ¢axr
JIO3BOJISIE TIPHUITYCTUTH MOXOKEHHS IIIONY JIMNHN Bif
M'ATUWICHHOTO KOpoO4acTtoro abo HEpO3KPHUBHOTO
IUIONY, XapaKTepHOTO st 6arateox Malvaceae.

To6ro 3miHm  oHTOMOpdoOreHesy IOy  Ha
pI3HMX  CTamisiX Ta  CTPYKTYpHO-(PYHKIIOHAJIBHHX
piBHsXx (Mopdomoris / aHaTomis / BHBIUTBHCHHS
HACiHUH) MOXYTh HPU3BECTH [0 EBONIOLIIHHUX 3MiH.
Haitznaunini TpaHchopmarii OHTOMOpP(OTCHE3Y
IUIOY, SIKI 3YMOBIIIOIOTH IEpeXiJl [0 IHINOro THITY
IUTONy, 1€ 3MEHINEHHsS 9YHcia HACIHHHMX 3a4aTKiB [0
1-2 (xopobouka — mipeHapiii abo ropix) Ta uucia
IUTOONMCTKIB 10 OJHOTO (amoKapmiii — MOHOKapIIii,
CHUHKapIii  —  ICEBAOMOHOKApIii),  3pOCTaHHA
IUTOONUCTKIB (IUCTAHKA — KOpPOOOYKa), 3MEHIICHHS

(kopobodka — Aroma), BiATEPMiIHYBaHHS PO3KPUBAHHS

IOy Ta BUBUIBHEHHS HaciHWH (KopoOouka —
niipeHapiii — cxizokapiriii).
HeoOxinHicTh OXOITUTH Mopdorenes mpe-

QHTETHMYHOIO TIHEIEI0 B EBOJIOLIHHO-KApIOIOTYHUX
JTOCITIIZKCHHSX ITOSICHIOETHCSI HEBU3HAYCHICTIO YHHHHKIB
eBomomii tiomiB. Tak, BBaXkae€ThCs, IO OCHOBHI
HATPSAMKH €BOJIONIT IIIO/IB MOB'sI3aHi 13 3a0e31eueHHIM
HAJICXKHOT KITBKOCTI Ta 3aXUCTy HACIHUH, a TaKOX 3
ajanTamisiMid 70 e(QEeKTHBHOTO PO3HECEHHS HACIHUH
(Roth, 1977; Levina, 1987). Ilpote, u4ucncHHI
0COONMMBOCTI TUIOAIB € XapaKTePUCTHKAMH TiHEIEI0
KBITKH, TOMY IOBHHHI BPaXOBYBaTHUCh TAKOK YHHHHKH
€BOJIIOLIT TIHENEel0 1 KBITKM B 1JIOMY. Y CrieliajJbHOMY
nmocmimkerni  (Whitney, 2009) Oyno mokazaHo, MIO
HanpsIMKW ~ €BOJIIOLT  KBITKM  PI3HOMAHITHIII, HDXK
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Ha cuctemy Ha cnoci6
3anUNeHHA AancemiHauii

Puc. 3. ['070BHI YMHHHUKHU €BOJIIOLIT TUTIOAY, SIKi JIFOTh Ha BOX
cTaisx iioro oHToMopdoreHesy

Fig. 3. Principal factors of the fruit evolution acting during two
stages of fruit ontomorphogenesis

HAIMpPSIMKU €BOJIIOLIT IOy, TA MAIOTh BEJIMKE 3HAYCHHSI
B CBOJIOWIWHIN auBepcudikanii MOKPUTOHACIHHHX.
e, Ha Hamy OyMKy, O3HAda€, IO ICTOPHYHI 3MiHU
TUTO/TY, 3yMOBJICHI 3MIHOIO TiHEILCI0 KBITKH Y 3B'SI3KY 13
BIUIMBOM HPHUPOJHOTO J000OpPY Ha CHUCTEMY 3allHJICHHS,
€ OUTBII IMOBIPHUMH, HiXK 3MIHH, III0 BUKJIHKAHI THCKOM
HNPUPOJHOTO J000pY Ha IUTA SIK EJIEMEHT CHUCTEMH
JMceMIHaIl.

VY OibpLIOCTI BUITA/IKIB HAM HEBIZIOMO, 110 € (haKTOPOM
EBOJIIOIIIT IOy B JOCTIKYBaHOMY TaKCOHI — 9H THCK
HNPUPOIHOro 1000py Ha TiHeUel SK eJIEMEHT CHUCTEMH
3aIUIICHHS, Y1 Ha ILUTIJT SIK Ha CTPYKTYPY, sika 3a0e3nedye
HaciHHEBE BIATBOpPeHHS 1 poscesieHHs (puc. 3). Ilepexin
BiJ 0Oararo- 10 OJHOHACIHHUX IUTOMIB (HANPHKIAMI, Bif
KOpoOuYacToro 10 ropixonoioHoro) y 6ararbox poauHax
MOXXHA TIOSICHUTH TIEPEXOIOM Bix eHToModimi 10
anemoinii (Amaranthaceae Juss., Sapindaceae Juss.)
a6o 1o rigpodinii (Hydrocharitaceae Juss.) B pe3yasrari
30UTBIICHHST BiTHOIICHHS KITBKOCTI MHJIKOBUX 3EpCH
qo Hacinaux 3adatkiB (P/O) (Cruden, 1977; Erbar,
Langlotz, 2005). Cepen anemodiniB € 6araro pociuH
3 OJHOHACIHHUMHM IUIOAaMH (HAaNpUKIAA, pOAMHH
Fagaceae Dumort., Betulaceae Gray, Urticaceae Juss.,
Poaceae Barnhart, Cyperaceae Juss.), TOMy 1110 BUCOKHI
noka3Huk P/O 3abe3medyeTbes K 301MBIICHHAM YHCIa
MUIKOBUX 3€PEH, TaK 1 3MCHINCHHSIM YHCJIA HACIHHUX
3a4aTkiB y 3aB's3i. ToOTO, crmoci® 3ammiieHHS MOXKe
OyTH OCHOBHHMM pYIIiEM €BOMNIOLII B HANpPSMKY Bif
OaraToHaciHHOTO 70 OJHOHACiHHOTO TuIomy. Tomi
ajanTarii 1o po3HECEHHs OJHOHACIHHUX IUIOMAIB (4yOOK
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BOJIOCKIB, Kpmiio, (¢opMa i pO3MIpH IUIOAY) MOXKYTh
OyTH BTOPUHHUMH KPOKaMH, 3AIHCHEHUMHU Yy 3B'SI3KY 3i
3MIHOIO THITY JiaCIOPH.

Takok  BHSIBIIGHO  BEIIMKY  4YacTKy BHUJIB 3
OJIHOHACIHHUMH IUIOAAMH, IUIOAUKAMH Ta JAPOOHHMH
IUIOJIAMU Y BOJHHUX 1 NpHUOEPEKHO-BOAHUX POCIUH
(6impme  70%  BumiB) (Odintsova, Honcharenko,
2020). Lle mOSCHIOETBCS IEPEBArold OJHOHACIHHUX
niacmop, fKi, Ha BiIMiHY BiJX Troyioi HACIHWHH, MalOTh
JIOZIATKOBUI 3aXUCT 1 NPHUCTOCYBAaHHS, SIKI CIPHSIOTH
iXHbOMY PO3HECEHHIO SIK BOJAOIO, Tak i BiTpoMm. IIpote,
IUIs 0araTboX BOIHHX 1 NMPHOCPE)KHO-BOTHUX POCIHUH
XapakTepHHui niepexin a0 anemodinii, riapodinii ado 1o
CaMO3aIlMICHHS, TOOTO SBHIL, SIKi XapaKTepU3YIOThCS
HU3BKMMHU 3HAUCHHSIMHM 4YHCJIa HACIHHUX 3a4aTKiB y
3aB's3i (Leins, Erbar, 2010). Otxe, eBororiiiHa 3MiHa
TUITY TUI0/1y MOKe OyTH IOB'si3aHa 13 IPUCTOCYBAHHSIM JI0
BOJIHOTO CepeJOBHILA SIK IPSIMO, TaK 1 ONOCEPEIKOBaHO.
Lle 3ymoBIt0€ HEOXiTHICTh BPaXOBYBaTH aHTEKOJIOTIYHI
Ta 6ioMopdoITOTivHI TaHI B €BOIOIITHO-KapIOIOT9HIX
JIOCIIJDKCHHSIX..

BucuoBku

VY Hamriii po0b0oTi MU OOTPYHTOBYEMO HOBHI IOV Ha
Mop¢oreHes IUIOAY, SKUHA mHependadae OXOIUICHHS SK
npe-, TaK i MOCT-aHTETUYHOTO IEPIOJiB HOro PO3BUTKY.
Mopdorene3 miony B IHIUBIAyaJFHOMY AacCIEKTi MH
NIPOIIOHYEMO I03Hayatu sk "oHTOoMOpdorenes”, a B
eBOJIIOIIITHOMY acriekTi — Ak "dinmomopdorenes" miomy.
Hama koHmemniist onToMop¢orenesy mioay nependoadae
YOTHUPH KOMIIOHEHTH, SIKI HEMOMKJIUBO 3BECTH OIMH 10
onHoro, a came: (1) 3MiHM MOpP(OJOriYHOI CTPYKTYpH
rinerneto, (2) onajaHHs M03aMaTOYKOBUX YACTUH KBITKH
i CTOBIYHMKA, (3) TiCTOTCHE3 OIUIOHS Ta IHIIUX YaCTHH
wiony, (4) cnocoOu BUBLIbHEHHsI HACIHUH. Y 0ararbox
eTanax OHTOMOp(doreHesy IUIOAY 3a3HAYCHO YdacTh
MPOIICCIB MPOrpaMoBaHOl CMEpTi KIITUH (OmaJaHHs
OIBITHHH, JITHIQIKAIlid  OIUIONHS, JAe3iHTerparis
oMy Ta 1H.). YSBICHHA TPO CBOJIOIIIO ILJIOIIB
MOBUHHI CIUpATHCA Ha JaHi TPO 3aKOHOMiPHOCTI
BUIIIE3a3HAYECHUX YOTHPHOX KOMITOHEHTIB
oHTOMOp(oreresy mioxy. OOTPyHTOBAHO 3aJECKHICTH
eBOMIOLIT TUIOAY BiJ YHMHHMKIB, SKi AilOTH y Tpe- i
MMOCT-aHTETUYHOMY Tepiofi, ¥ 3yMOBIIOIOTH BEIHKY
CKJIAJTHICTh €BOJIOIIITHO-KAPTIOJIOTIYHHUX TOCIIIKCHB.
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JIpBiBCHKHMIT HaLliOHANIBHUH yHiBepcuTeT iMeHi [Bana @panka, Byn. ['pymescekoro 4, JIsBiB 79005, Ykpaina:
A.B. Oxinnosa

Pedepar. Y crarTi HaBeneHO O KOHIEMIT MOpQoreHe3y IUIOMY, SIKa PO3MISNAEThCA SIK pealtizamis evo-devo-
migxony y kapmosorii. O6rpyHTYBaHO HOBHM MO HA MOPQOTeHe3 IOy, KU OXOIUTIOE MPe-aHTeTUYHHIA Ta MOCT-
AQHTETHYHUH Iepioay HOro po3BUTKY, TOOTO PO3BHTOK TiHENEI0 KBITKM i BJIaCHE IUIONY. 3allpOIIOHOBAHO PO3PI3HATH
OHTOTCHETHYHHH (IHAMBITYaJIbHUI) Ta €BONIOUIHHWN (ICTOPHYHHI) acleKTH MOpdoreHe3y IUIONY; MEpIIMi MOKHA
BHBYATH OE€3MOCEPENHbO, CIOCTEPIraloud 3a PO3BUTKOM KBITKH 1 IUIOAY, a OCTAaHHIH MO)KHA PO3IVISNATH TIIBKH K
pobouy rimore3y abo TEOpETHYHY MOJEIb SBOJIOLII IUIOLY B PE3yNbTaTi IEBHUX JOIYCTUMHX 3MiH 1HIUBIyalbHOTO
MopdoreHe3y mioay. ¥ poOOTi mo3HauyaeMo IIi actiekT "oHtoMopdoreHe3" Ta "dinomopdorenes" mioay BiIIOBITHO.
3anpornoHoBaHa KOHLEMIis OHTOMOpQOreHe3y MmIony nepeadayae YOTHPH KOMIIOHEHTH, SKi HEMOXIIUBO 3BECTH OJIMH JI0
OJTHOTO: 3MiHa MOP(OJIOTIYHOT CTPYKTYPH TiHEIICIO, OTaJaHHs I03aMAaTOUYKOBUX YACTHH KBITKH i CTOBITYHKA, FICTOTCHE3
OIUIO/HS Ta HIINX YaCTHH IUIOAY Ta TePMiHAIIbHI eTanu MopdoreHesy 1oy (PO3KpUBaHHS, pO3NaiaHHs ado onaaHHs
wiony). Po3misiiaeThest CTaH BUBYEHHS IIMX KOMIOHEHTIB MOP(OreHesy IUIOy B iHIMBILyalbHOMY Ta €BOJIOLIHHOMY
xoHTeKcTi. [Ipu 3'sicyBaHHI NUISXIB €BONIONIT IOy BU3HAaYeHa HEOOXIIHICTh OpaTH 0 yBark YWHHUKH, SIKi JIIFOTH SIK B
MOCT-, TaK 1 B IPe-aHTETUYHOMY TIepio/li OHTOMOP(HOTeHE3y TUIOY.

Ku1rouoBi cJjioBa: riHelei, ricToreHes, KBiTka, OII0ICHb, PO3KPUBAHHS TIOMY

Vrpaincokuii 6omaniunuti sxcypran, 2022, 79(3) 183


https://doi.org/10.15407/ukrbotj79.03.169

bioTexHonoria, dizionoria, bioximis

Biotechnology, Physiology and Biochemistry

https://doi.org/10.15407/ukrbotj79.03.184

RESEARC

Effect

H ARTICLE

of low-temperature stress on the growth of plants of Secale

cereale (Poaceae) and endogenous cytokinin content in roots and
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Abstract. Phytohormones play a key role in the regulation of plant acclimation to low temperature. To elucidate the role
of cytokinins in rye plant response to chilling, we studied the dynamics of these hormones in shoots and roots under
short-term and prolonged cold stress. The 7-day-old plants were exposed to cold stress (2 °C) for 2 h (alarm phase of
response) or for 6 h for two days (acclimation phase of response). Endogenous content of cytokinins was analyzed by
HPLC-MS method. Low temperature had a differential effect on the content of individual cytokinins and their localization
in rye plants. During the short-term stress, a decrease in the content of active cytokinins (trans-zeatin and trans-zeatin
riboside) in the roots and an increase in the shoots were shown. Prolonged low-temperature stress declined the amount
of cytokinins except trans-zeatin riboside, which was detected in both roots and shoots. Significant rise in trans-zeatin
riboside content in roots and shoots in this period evidenced an important role of this cytokinin during cold acclimation

of rye plants.
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Introduction

Plants are highly vulnerable to fluctuations in ambient
temperature. One of the signs of global climate change
on the planet is general warming accompanied by a
short-term cold snaps, which negatively affect the
growth and productivity of crops and cause significant
losses of agricultural yield (Kolupaev et al., 2018). Low-
temperature stress induces both plant growth retardation
and a wide range of damages at the biochemical
and ultrastructural levels, including inhibition of
photosynthesis and alteration of membrane integrity
(Ritonga, Chen, 2020). Plants differ in their sensitivity
to low temperature. Some crops, such as winter cereals,
are cold tolerant; they even need a prolonged exposure
to chilling (vernalization) for their transition to the
reproductive period (Deng et al., 2015). Nevertheless,
cold stress is very dangerous at the early stages of

seedling development through the cascade of negative
changes, such as decrease in membranes fluidity and
ion leakage, disruption of photosynthetic activity
and respiration rate, reduction in enzymatic activity,
disrupted water relations, nutrient uptake, carbohydrate
metabolism, translocation of assimilates, oxidative
stress, etc. (Hassan et al., 2021). Phytohormones
play a key role in regulation of plant response to low
temperature and further acclimation (Eremina et al.,
2016; Zhao et al., 2021). In particular, one of the major
groups of phytohormones are cytokinins, which are
involved in the control of all vital processes, including
adaptation to abiotic stresses (Cortleven et al., 2019).
The primary cold sensor in plant cell is thought to be
the membrane, since the altered composition and ratio
of lipids to proteins trigger the autophosphorylation of
the membrane histidine kinases (Shi et al., 2015), some

© 2022 N. Vedenicheva, M. Shcherbatyuk, 1. Kosakivska. Published by the M.G. Kholodny Institute of Botany, NAS of Ukraine. This is an open
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of which are known to be cytokinin receptors (Romanov
etal., 2018). Arabidopsis Heynh. (Brassicaceae) mutants
with repressed genes encoding the cytokinin receptors
ahk2, ahk3, ahk4 demonstrate enhanced freezing
resistance. Cold stress did not influence the expression of
these genes, but induces the activity of genes encoding
Arabidopsis response regulators (ARRs), which are part
of the two-component system of the cytokinin signaling
pathway (Jeon et al., 2010; Jeon, Kim, 2013). Effect
of cold stress on cytokinin signaling has been reported
in cereals as well. Thus, cytokinin biosynthesis and
signaling is inhibited in rice under chilling (Maruyama
et al., 2014). Moreover, this study showed the difference
between regulatory mechanisms of rice and Arabidopsis
responses to low temperature. Cold stress provokes rapid
down-regulation of active cytokinins in leaves of winter
wheat, but the level of these hormones increases after
21 d of acclimation (Vankova et al., 2014). Rapid decline
in bioactive cytokinin content in the leaves of winter
wheat has been established in the alarm phase of cold
stress (1 d), whereas in spring wheat, this response is
weaker and slower (Kosova et al., 2012). Comparison of
wheat genotypes with different frost resistance showes
that the decrease in the level of active cytokinins in the
leaves and roots after cold stress is observed only in
frost-resistant plants. However, the expression of the
ARRG gene, which encodes a negative regulator of the
cytokinin response, increases in the leaves and roots of
both varieties under chilling stress (Kalapos et al., 2017).
Cytokinin levels could be reduced at low temperatures
due to conjugation, as it has been demonstrated in
maize (Li et al., 2000). Nevetheless, the involvement
of active cytokinin (zeatin) in plant response to cold
stress could not be identified in experiments with
rice (Maruyama et al., 2014) and sweet corn (Xiang
et al., 2021). Moreover, in rice, the chilling results in
an increase of isopentenyladenine level (Maruyama
et al., 2014). Unexpected is the up-regulation of /P78
gene, encoding the key cytokinin biosynthetic enzyme
isopentenyl transferase, in wheat after cold stress
(Kalapos et al., 2017). The above contradictory results
indicate the complexity of the regulatory mechanism of
plant adaptation to low temperatures and involvement of
cytokinins in this process.

Little is known about the phytohormonal control of
cold acclimation of cereals, such as rye. Rye plants are
more stress-tolerant and less demanding of soil nutrition
compared to other crops. Winter rye grows and goes
through the tillering stage at low temperatures. The
seedlings are able to emerge at 5 °C, but the optimum
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temperature for growth is 16-22 °C (White et al., 1990).
Even the short treatment with low temperatures is very
harmful for development of nonhardened rye seedlings
(Kolupaev et al., 2019). Recently, we have shown that
hyperthermia has a differential effect on the content of
individual cytokinins and their localization in the shoots
and roots of rye plants, which depend on stress duration
(Vedenicheva et al., 2021). We were not able to find
reports of such results on the response of the hormonal
system of rye plants to cold stress. At the same time,
investigation of 96 rye genotypes reveals that winter
survival of plants is associated with the number of leaf
initials produced at shoot apical meristem during cold
acclimation, which is regulated by phytohormone levels
(Bahrani et al., 2021).

Considering the above, in the current study, we
investigated the effect of short-term and prolonged
cold stress on the growth of Secale cereale L. plants,
dynamics and localization of cytokinins in shoots and
roots at the early stages of plant development.

Materials and Methods

Plant material and chilling conditions

Rye seeds (Secale cereale ‘Boguslavka’) were sterilized
with 80% ethanol, then washed with purified water and
soaked in water for 3 h. After imbibition, water-soaked
seeds were germinated on wet filter paper in Petri dishes
in a climate chamber Votsch (Balingen, Germany) at
a temperature of 16 °C, a photoperiod of 16/8 h, day/
night (light intensity 190 pmol/m?'s) and humidity of
60%. Than the seeds were transplanted in plastic pots
filled with 1.5 L of sterile river sand and grown under
the same conditions. Sowing density was 100 seeds
per pot. Watering was carried out daily with 50 mL of
Knop solution, which contained in 1 L of purified water
Ca(NO,), 1 g, KH,PO, 0.25 g, MgSO, 0.125 g, KNO,
0.25 g, and FeCl, traces. When seedlings reached the
age of seven days, pots were divided into four divisions.
In the first phase of experiment, the first part of pots
was placed into a refrigerator at the temperature 2 °C,
humidity of 60%, in the darkness for 2 h. The second part
of pots remained in climate chamber at a temperature
of 16 °C for 2 h in darkness (control). In 2 h, seedlings
from the first and second part of pots were rinsed from
sand with purified water, the roots were separated from
the shoots, samples (10 g) were fixed in liquid nitrogen
and stored at —20 °C. In the second phase of experiment,
the third part of pots with the seven-day-old seedlings
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were placed into refrigerator at a temperature 2 °C,
humidity of 60%, in the darkness for 6 h. Then they were
returned into the climate chamber for 2 h in the darkness
and 16 h in the light. Next day, these pots were placed
into a refrigerator at the temperature 2 °C for 6 h in
the darkness and after that experiment was completed.
Overall, in the second phase of theexperiment, the
seedlings were stressed twice for 6 h during two days.
The fourth part of pots remained in the climate chamber
in control conditions all this time (9 d). The samples
from the third and fourth parts of pots were taken in the
same way as in the first phase of the experiment. All
stress manipulations were carried out in the dark time of
photoperiod. All experiments were carried out in three
biological and five to seven technical replicates.

Cytokinin analysis

Cytokinins were extracted from homogenized samples
with 80% methanol solution. Crude extracts were
purified by centrifugation (pH 2.5, 15000 g, 4 °C) for
30 min in the K 24 centrifuge (Janetzky, Germany).
Supernatant was adjusted with water to volume 50 ml
and fractionated with the same volume of n-butanol at
pH 8. The butanolic fraction was evaporated in vacuo
to dryness. Dry residue was dissolved in 0.1 M HCI
and passed through the column of ion-exchange resin
Dowex 50Wx8 (Serva, Germany) in H* form. After
washing with H O, the column was eluted with 0.1
N ammonia. Obtained fraction was dried and further
purified by thin layer chromatography on Silicagel
60 F,, plates (Merck, Darmstadt, Germany), run in
isopropanol : ammonia : water (10 : 1 : 1 by volume)
solvent. Methods of purification are described in more
details by Vedenicheva et al. (2016).

Detection and quantification of cytokinins were
performed using the high-performance liquid
chromatography—mass spectrometry (HPLC-MS) system
(Agilent 1200, Santa Clara, CA, USA). The purified
extracts were dissolved in 200 pL of mobile phase and
a 5 pL aliquot was injected into Agilent Zorbax Eclipse
XDB-C18 column (4.6 x 250 mm, 5 pum). Elution was
performed in a stepwise gradient system of solvents
methanol: water: acetic acid according to the following
scheme: 0 min — CH,OH/0.5% solution of CH,COOH
in deionized water (37/63) — 25 min: CH,OH/0.5%
solution of CH,COOH (70/30) — 35 min: CH,OH/0.5%
solution of CH,COOH (100/0) with a constant flow
rate of 0.5 mL/min at a column temperature of 30 °C.
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Fig. 1. Changes in morphological parameters of Secale cereale
plants exposed to cold stress:

1 — control 7-day-old plants; 2 — plants after 2 h of cold stress
(2 °C); 3 — control 9-day-old plants; 4 — 9-day-old plants after
double exposure to cold stress (2 d for 6 h at 2 °C).

Data are the mean + SEM. * p <0.05 as compared to the control
plants

The effluent was passed through an ultraviolet-diode
array detector (wave length 269 nm, bandwidth 16
nm, spectrum scanning range 207-400 nm) and the
mass spectrometer (Agilent 6120 Quadrupole LC/MS)
in a combined regime ‘multi mode’ (electrospray and
chemical ionization at atmosphere pressure) of positive
ionization. Data were analyzed and processed using the
Agilent ChemStation software version B.03.01 online.
Standard solutions of trans-zeatin, trans-zeatin riboside,
isopentenyladenine, isopentenyladenosine, and #rans-
zeatin-O-glucoside (Sigma-Aldrich, USA) were used as
markers during all chromatographic procedures.

Statistical analysis

The results are expressed as the mean = SEM of three
independent experiments. Experimental data were
analysed using program Statistix 10.0 (Analytical
Software, Tallahassee, FL, USA). The accepted level of
significance was set at P < 0.05.

Results

The first section of our experiment focused on elucidation
of the short-term cold stress influence on the growth
and cytokinin levels in young rye plants. No visually
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noticeable changes in the morphological parameters
were detected in both control and experimental 7-day-
old seedlings after 2 h of exposure to 2 °C (Fig. 1).
Simultaniously, the differences in cytokinin status in
shoots and roots was essential. In shoots, the content
of trans-zeatin and trans-zeatin riboside increased
seven-fold and three-fold, respectively, after stress
(Fig. 2). The ratio between these phytohormones also
changed. The level of isopentenyl-type cytokinins and
zeatin-O-glucoside decreased but the ratio between
them remained the same (Fig. 2). In contrast, under
short cold stress trans-zeatin and frans-zeatin riboside
disappeared in roots, while isopentenyladenosine and
isopentenyladenine levels declined about three times
(Fig. 3). Amount of zeatin-O-glucoside was twice
reduced (Fig. 3).

The second section of current investigation was
to explore the effect of prolonged cold stress on rye
plants. In the 48 h experiment, the shoots of control rye
plants grew by 34% and roots — by 17%. At the same
time, the morphological parameters of experimental
plants changed differentially: the shoots grew by 20%
and roots — by 50%. Thus, after chilling, the proportion
between the plant shoot and root size significantly
changed. In the control plants, the ratio between the
shoot and root length was 2.8, then after the cold stress —
1.9 (Fig. 1). Hence, low temperature had a negative
impact on the shoot growth, but the elongation of the
root was stimulated.

In 9-day-old rye plants, the constitutive level of
free cytokinins changed in comparison with 7-day-old
plants. In particular, significant accumulation of trans-
zeatin riboside and two-fold decrease in the isopentenyl-
type cytokinin level was detected in shoots (Fig. 4).
Changes in cytokinin status of roots were similar,
but more pronounced. Sharp rise in the frans-zeatin
riboside content was found, whereas the concentration
of isopentenyladenosine, isopenteniladenine and zeatin-
O-glucoside declined about three times (Fig. 5). As a
result of the prolonged cold stress, the level of trans-
zeatin, isopentenyladenosine and isopenteniladenine
in shoots dropped to minimal values, the content of
trans-zeatin riboside increased by 87%, and the level
of zeatin-O-glucoside declined by 47% (Fig. 4). Similar
alterations in cytokinin homeostasis were detected in
roots under low temperature: trans-zeatin disapeared and
isopentenyladenosine content was close to minimum,
trans-zeatin riboside amount enhanced about 60%,
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zeatin-O-glucoside amount reduced twice, but the
isopentenyladenine level remained the same (Fig. 5).

Thus, the hormonal response of young rye plants to
low temperature depended on the stress duration and part
of the plant studied. On the other hand, different changes
in separate cytokinin isoforms indicated organ-specifity
of cytokinin metabolism under cold stress.

Discussion

Plant response to short-term stress, which is considered
as the alarm phase, includes the activation of signaling
systems and changes in the expression of proteins
(Kosova et al., 2015). We did not record changes in
the growth activity of rye plants during this period, but
essential alterations in cytokinin balance were noted
after 2 h of low temperature exposure. Rise in the
content of trans-zeatin and trans-zeatin riboside in the
shoots, and its synchronous decline in the roots should
be emphasized. Zeatin-type cytokinins are known to be
among the main regulators of plant growth processes. In
shoots, they promote cell division and apical meristem
development, whereas in roots, they act as growth
inhibitors by stimulating cell differentiation in the
root apical meristem (Kieber, Schaller, 2018). Thus,
trans-zeatin and trans-zeatin riboside dynamics in rye
seedlings at the alarm phase of cold stress response is
obviously directed to the maintaining of intensive growth
under short exposure to unfarourable conditions. Similar
changes in the active cytokinin content in the leaves and
roots have been observed in adult Arabidopsis plants
during the first 30 min at a temperature of 40 °C, but
after 2 h of stress, a reduced cytokinin level was detected
(Dobra et al., 2015). A small decrease in bioactive
cytokinins after 2 h of heat shock is found in tobacco
leaves (Mackova et al., 2013). There are a few reports
about phytohormone changes at the alarm phase of plant
response to cold stress. Root cooling (6 °C) of 7-day-old
wheat seedlings for 15 min has been associated with a
sharp decline in the cytokinin level in leaves due to the
increased activity of cytokinin oxidase (Veselova et al.,
2005). Xiang et al. (2021) did not find changes in zeatin
amount in 4-day-old maize seedlings after 15 and 30 h
at 10 °C. In the leaves of winter wheat, 24 h cold stress
leads to a decrease in trans-zeatin, isopentenyladenine
and dihydrozeatin concentration, while spring wheat
exhibits strong increase in cis-zeatin and dihydrozeatin
content (Kalapos et al.,, 2016, 2017). Sharp decline
in the active cytokinin pool after 1 d of cold stress
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Fig. 2. Cytokinin content in the shoots of 7-day-old Secale
cereale plants after 2 h of cold stress:

1 — control plants; 2 — plants after 2 h of cold stress (2 °C). Data
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Fig. 4. Cytokinin content in the shoots of 9-day-old Secale
cereale plants after 2 h of cold stress:

1 — control plants; 2 — plants after double exposure to cold stress
(2 d for 6 h at 2°C). Data are the mean + SEM. * p < 0.05 as
compared to the control plants
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Fig. 3. Cytokinin content in the roots of 7-day-old Secale
cereale plants after 2 h of cold stress:

1 — control plants; 2 — plants after 2 h of cold stress (2 °C). Data
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Fig. 5. Cytokinin content in the roots of 9-day-old Secale
cereale plants after 2 h of cold stress:

1 — control plants; 2 — plants after double exposure to cold stress
(2 d for 6 h at 2 °C). Data are the mean £ SEM. * p < 0.05 as
compared to the control plants
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(4 °C) has been observed in the leaves of winter wheat,
but not in the roots (Vankova et al., 2014). Moreover,
significant enhancement in zeatin-O-glucoside level was
observed in similar experiment (Kosova et al., 2012).
Cold stress (4 °C) during 15 d results in a decrease of the
trans-zeatin and isopentenyladenine level in the aerial
parts of Arabidopsis plants; nevertheless, in the aerial
parts of rice, it causes decline in the #rans-zeatin riboside-
5'-phosphate content, while the isopentenyladenine
level is significantly higher (Maruyama et al., 2014).
These authors also revealed down-regulation of
CYP73543 and CYP735A44 genes, encoding cytokinin
transhydroxylases, which control active cytokinin
biosynthesis. In our experiment, we detected a decrease
in the content of isopentenyl-type cytokinins that are the
primary products of cytokinin biosynthesis. It can be
assumed that cytokinin biosynthesis in rye plants under
chilling was suppressed, and an increase in the zeatin-
type cytokinin level in the shoots occured due to zeatin-
O-glucoside degradation. Cytokinin-O-glucosides are
usually considered as storage forms that can be easily
cleaved by B-glucosidase with the release of free active
hormones (Frébort et al., 2011).

Prolonged treatment with low temperature resulted
in changed growth of young rye plants. This period of
plant stress response (acclimation phase) is accompanied
by the synthesis of new proteins, changes in plasma
membrane density and plant energy metabolism (Kosova
et al., 2015). The alteration in proportion between the
length of the shoots and roots in favor of the latter,
which we observed at this stage, was probably a result of
the hormonal balance established earlier. Cytokinins act
as negative regulators of root growth and development
(Dello Ioio et al., 2012), therefore, disappearance of
active cytokinins (zeatin-type isoforms) under cold shock
(2 h) could be the reason for further root elongation in
rye plants. We observed a decrease in the cytokinin level,
except for trans-zeatin riboside, in shoots and roots after
2 d of low temperature treatment. Previously, ambiguous
results about cytokinin levels at the acclimation phase
of cold stress have been obtained. In tomato leaves,
exposed for 3 d at 10 °C, zeatin-type cytokinin content
decreases by 3.11 times in the susceptible species, while
it increases by 2.39 times in the tolerant species (Heidari
et al.,, 2021). A decline in the trans-zeatin and trans-
zeatin riboside level in Arabidopsis apices and leaves
after 7 d at 5 °C has been associated with a strong up-
regulation of cytokinin oxidase activity, indicating a
high rate of hormone degradation; wherein in the roots,
cytokinin content increases slightly (Prerostova et al.,
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2021). Prolonged acclimation (21 d) of Carpobrotus
edulis plants at 5 °C results in the increase of endogenous
contents of frans-zeatin and trans-zeatin riboside
(Fenollosa et al., 2018). Acclimation of barley plants at
5 °C during 7 d is accompanied by a decrease in the trans-
zeatin content and an increase in cis-zeatin (Ahres et al.,
2021). In winter wheat, elevation in active cytokinins
content has been found during 7-31 d of acclimation at
4 °C after its transient drop at the alarm phase of stress
response (Vankova et al., 2014). It should be noted that
cytokinin response to low temperature shows a strong
variety dependent effect in cereals (Kosova et al., 2012,
Kalapos et al., 2017). In the present study, the observed
decrease in the content of active cytokinins (trans-zeatin
and isopentenyladenine) in the shoots and roots of rye
plants at the acclimation phase was probably directed
to the inhibition of growth processes in order to use
the energy resources of an organism to overcome the
negative effect of stress (protective proteins synthesis,
antioxidative system activation etc.) (Khan et al,
2017). At the same time, the increase in the trans-zeatin
riboside level was found in both shoots and roots of rye
at the acclimation phase. Zeatin riboside is considered
as a transport form of the hormones without their own
biological activity (Romanov, Schmiilling, 2021).
Nevertheless, our data support the point of view that it
can play an important role in the plant development and
responses to environmental stress (Nguyen et al., 2021).

Cytokinin metabolism and endogenous hormone
levels are directly related to cold-tolerance of plants.
Treatment with exogenous cytokinins or enhancement of
their endogenous content by gene modification improve
resistance to low temperature. Thus, benzyladenine
application on wheat leaves improves cold tolerance
through the increase of endogenous cytokinin
concentrations (Veselova et al., 2005). Seed priming and
foliar treatment of Zea mays L. with kinetin improve the
germination, increases the leaf area index, hydration,
photosynthesis efficiency, phenol content and yield under
chilling conditions (Bakhtavar et al., 2015). Arabidopsis
mutants with higher cytokinin level or wild-type plants
treated with zeatin demonstrate better growth rates due
to increase in the cell number when exposed at 4 °C
(Xia et al., 2009). Induced overexpression of isopentenyl
transferase gene (/PT) also enhances cold tolerance of
non-acclimated sugarcane (Saccharum officinarum L.)
plants (Belintani et al., 2011). All these results together
with our current findings point out to the significant role
of cytokinin pool in the regulation of plants acclimation
to low temperatures.
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It should be noted that in our experiments, the
exposure of rye plants to low temperature was carried
out during the dark phase of photoperiod since the cold
snap usually occurs at night in the field conditions. Light
is very important environmental signal for plants, which
is known to affect the cold stress response (Janda et al.,
2014). Recently, it has been shown that the combination
of dark and cold arrests the growth of Arabidopsis
plants and leads to a strong decrease of cytokinin
levels (Prerostova et al., 2021). Treatment of young
barley plants with far-red light stimulates better cold
acclimation and is associated with significant changes
in phytohormone balance, in particular, an increased cis-
zeatin concentration (Ahres et al., 2021). Unfortunately,
in most studies of plant adaptation to cold stress, the
role of light is often not taken into account. Therefore,
to obtain more unified data, in future investigations all
details of the experimental setup should be considered,
including the extent of plant tolerance, stress duration
and temperature range, light, etc.

Conclusion

Despite the fact that Secale cereale plants are quite
resistant to extreme environmental conditions,
unhardened young plants are sensitive to low
temperature exhibiting changes in the ratio between the
shoot and root length. Response to cold is associated
with significant alterations in cytokinin pool depending
on the part of plant and duration of stress. During the
short-term effect of stress (alarm phase of response), a
decrease in the content of active cytokinins (trans-zeatin
and frans-zeatin riboside) in the roots and an increase
in the shoots were shown. After prolonged influence of
chilling (acclimation phase of response) decline in the
amount of cytokinins except for trans-zeatin riboside
was detected in both roots and shoots. Significant rise
in trans-zeatin riboside content in roots and shoots in
this period evidenced an important role of this cytokinin
during the acclimation of rye plants to cold. It appears
that cytokinins are a key regulator of rye plant response
and adaptation to low temperature. Endogenous levels
of cytokinins must be taken into account when treating
plants with growth regulators in order to increase their
cold tolerance.
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Benennuosa H.II., [llepbarioxk M.M., KocakiBcbka [.B. 2022. BniiuB HU3bK0I TeMIepaTypu Ha pict pociuH Secale
cereale (Poaceae) Ta BMIiCT eHIOT€HHUX UUTOKIHiHIB y KopeHsIX i maroHax. Vxpaincoxuili 6omaniunuil dcypHai,
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IactutyT 60Taniku iMm. M.I. Xononunoro HAH VYkpainu, Byn. Tepemenkisebka 2, Kuie 01601, Ykpaina:

H.IT. Benennvosa, M.M. lllep6artiok, 1.B. KocakiBchbka.

Pedepar. diToropmMoHu BiIirparTh KIIOUOBY POJIb y PEryJIsLil MPUCTOCYBAHHS POCINH 0 HU3bKUX Temreparyp. Jis
3'ICYBaHHS POJIi IUTOKIHIHIB y peakKilii MOJIOIUX POCIIHH JKUTA Ha TiMOTEPMIIO JOCHIIIKYBaIH IUHAMIKY IIUX TOPMOHIB
y TaroHax i KOPeHSAX NpH KOPOTKOYAaCHOMY Ta TPUBAJIOMY BIUIMBI OXOJOPKEHHS. 7-JCHHI POCIMHM ITi/iIaBaUCs
xosonoBomy crpecy (2 °C) ynponosxk 2 rox (¢pa3a TpuBoru) adbo 6 rox ynpomosx IBoX AHIB (¢a3a akiiManii). Bmict
€HJIOTeHHUX IUTOKIHIHIB aHaiizyBamu MetoqoM BEPX-MC. XononoBuii cTpec mo-pi3HOMY BIDIMBAaB Ha BMICT OKPEMUX
LOUTOKIHIHIB Ta IXHIO JIOKAJ3aIlii0 B pOCIHHAX XHTa. [li] 9ac KOPOTKOYACHOTO BIUIMBY CTPECY BUSBICHO 3HWKCHHS
BMICTY aKTUBHUX LIUTOKIHIHIB (mpaHc-3eaTuny i mpanc-3eaTHH pudo3uay) y KOPEHsX Ta TXHE 301IbILICHHS y MMaroHax.
[Ticist TprBaIOro BILTUBY XOJIONY SIK Yy KOPEHSX, TaK i B TArOHAX BUSIBJICHO 3HIDKEHHS KIJTBKOCTI INTOKIHIHIB 32 BUHSITKOM
mpanc-3¢aTHH pruO0o3uay. 3HauHe MiABHIICHHS BMICTY mpaHc-3€aTHHY pHOO3UAY B KOPEHSX 1 MaroHax y Imei mepion
CBIJUHMTbH PO BAXIIMBY POJIb LIbOTO LUTOKIHIHY IiJ] 4aC IPUCTOCYBAHHS POCIMH KUTa 10 HU3bKHUX TEMIIEPATyp.

KurouoBi ciioBa: ajanrariis, IUTOKIHIHY, picT, Secale cereale, XOnOI0BUiA cTpec
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FOBinenHi patn

Anniversary Dates

Mapis SIxkiBHa 3epoBa

(0 120-pivys 3 THA HAPOIKEHHS)

Mariya Ya. Zerova
(on the 120th anniversary of the birth)

Y KBiTHI 1BOrO pOKy BHIOBHWIOCS 120 poKiB Bix
IHS HaApOIDKCHHS BIIOMOIo YKpaiHCBKOTO MiKoJora
npodecopa Mapii SkiBuu 3epoBoi ([lynHuK).

Bona napomunacs 7 xBitHa 1902 p. B micti KozsTur

(renep XMITBHUIIBKOTO p-HYy BiHHHMIBKOT — 00I.).
Cepennio ocBiTy orpumana B Kwuicekiil Ilominmbehkiit
riMHasii, sIKy 3akiHdmia 31 cpiOHOI0 Menamumo. Buiry
ocBiTy 3100yna B KwuiBchkoMy 1HCTHUTYTI HapomHOI
ocBitn (HMHI KWiBChKMII HaliOHAJIBbHUH YHIBEpCHTET
imeni Tapaca IlleBuenka) Ha (akyiabTeTi MPOPOCBITH
(1920-1924 pp.), ne oTprMaia KBaJiQikalio BUKIaga4a
arpo-0ionoriyHux Hayk. [IpoTSroM HaCTYITHHX YOTUPHOX
pokiB BumTemoBana B M. KueBi, 30kpeMa BHKIajgaia
010JI0TiI0 B TPYAOBIH 1IKOJI Ta HA TPUPIYHUX TOP(HOBO-
TipCBKUX Kypcax.
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HayxoBy pobGotry M.S. 3epoBa posmouasa B
1929 p. 3 mocaan mpakTHKaHTa JabopaTopii MiKOIOTii
VYKpaiHChKOTO HAyKOBO-AOCTIAHOTO I1HCTHTYTY ITYKpO-
BOI MPOMHCIOBOCTI, a mporsrom 1930-1932 pp.
BOHA NPOWIDIA NUIAX BiJl ACHCTEHTa JI0O HAyKOBOTO
CHIBpOOITHUKA Ta 3aBiqyBaukd BiIALTy (iTOHaToNorii
YKpaiHCBKOTO HAyKOBO-JOCITIJHOTO IHCTUTYTY KaydyKy
Ta kayuykoHociB AH YPCP. 3 cepmus 1934 p. Mapis
SlkiBHaA MOB's3a7a CBOKO J0JIK0 3 [HCTUTYTOM OOTaHIKU
BYAH, ne mouwmHana acMCTEHTKOIO, MOTIM IIpalffoBalia
CTapIIIM HAayKOBUM CIiBpOOiTHHKOM. Y 1964 p. BoHa
cTayia 3aBimyBaukoro Jabopatopii mikomorii. Barommm
il BHECKOM B YKpaiHCbKy MIKOJIOTiF0 Ha Il mocai
CTaJI0 3aBEpIICHHS 3 KOJIEKTHMBOM aBTOPIB PO3IOYATOi
npodecopom C.d. MOpOUKOBCHKMM BeIHMKOI poOOTH 3
MiATOTOBKK 1 BUmaHHS "BusHaunmka rpu0iB Ykpainn',
I AKOTO BOHA ompamoBana Agaricales s. 1., Gastero-
mycetes, HU3KY BEIIMKMX TaKCOHIB  OOCIIOPOBHX
rpuOoONoAiOHUX OpraHi3MiB, a TaKOK CyMYacTHX
rpubiB Ta ixHiXx aHamopd. 3romom M.S. 3eposa
3HAUHO PpO3MIMPHIA KOJIO HAyKOBHX JIOCIIJUKEHb
BIJTITY, B SIKOMY PO3IIOYANOCS BHBYCHHS DPI3HHUX TPYII
MIAITMHKOBUX I'PUOIB, SBUIIA MJIEOMOP(I3MY CyMUaCTHX
rpudiB, Oiomorii # exoxorii exkroTpodHOi MiKOpHU3H
tomo. 3aragom, M.S. 3epoBa CuIBHO BIIMHYJIa Ha
momaneiie  (pOpMyBaHHS  OCHOBHUX  MIKOJIOTIYHUX
HanpsMKiB B [HcTuTyTi O60TaHiku iMm. M.I. XomomgHoro
AH VYPCP: BuB4YeHHS BHUJIOBOTO CKJagy TIpHOIB,
ixHpoi cucremarvku i (ijoreHesy; iHBEHTapu3allis B
pisHEX OoTaHiKo-TeorpadiyHMX paioHax; IMiArOTOBKA
BHU3HAUHUKIB TpuOiB. BueHa Takok Hajgana IOIMITOBX
PO3BHUTKOBI JOCTI/DKCHb O10JIOTIYHUX OCOOIUBOCTEH
rpudiB y KyJbTypi, OHTOI€HETHYHOMY i €BOJIOLIHHOMY
BHBUCHHIO BHIB. 11 JOCII/DKEHHS ¥ TOHHMHI 3HAYHOIO
MIpOIO 3yMOBJIIOIOTH aKTyaJbHI HampsMH HayKOBOi
JUSUTBHOCTI BiJILTY MIiKOJIOTII.

VY 1942 p. Mapis SlkiBHa 3aXxMCTHIIa KaHIUAATCHKY
mucepramiro  mig  HazBoro  "IlneomopdismM  meskux
ACKOMIIIETIB", OTPHMABIIH 3BaHHS CTAPLIOTO HAyKOBOTO
ciBpobiTHUKa, a B 1966 p. pimenasm BAK CPCP iii
OyJ10 IPHUCYKEHO CTYIIIHB JOKTOpa O10IOTIYHUX HayK 3a
CYKYIIHICTIO HayKOBHX ITpailb 32 TeMO "J{oCimimKeHHs
mikodopu YPCP i mikopusa crenoBoi 30U Ykpainu".
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Cim's 3epoBux: [Imurpo KocrsurunoBndu i Mapis SIkiBHa 3
nouxoro Mapunoro. 1937 p.
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Mapis SkiBaa 3epoBa 3 Kojeramu B JieHb 1i 85-piuus. 1987 p.
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M.S. 3epoBa HaJIeKWUTh [0 SCKpPaBOi TUIESIH
yKpaiHcbkux MikostoriB. Komo ii HaykoBuX iHTepeciB
OXOIUTIOBAJIM SIK TEOPETHYHI MPOOJIIEeMH MIKOJIOTIl, Tak
1 TIpaKTWYHI MATaHHS HAPOJHOTO TocmomapcTra. [leprmi
MiKOJIOT14HI TocuimkeHHs: Mapii SIkiBHU Oynu nmpucBsyeHi
(iTomaToreHaM KayIyKoHOCIB Ta Pi3HOMaHITHOCTI Tpr0iB
3€JIEHUX HACaJUKeHb. 3r0JI0OM BUBYEHHS MIKPOCKOIIYHHX
rpubiB OTPUMAJIO i EKCIIEPUMEHTANBHY CIPSIMOBAHICTB.
Jlo 11poT0 Yacy 3aIMIIAlOThCsl aKTyaTbHIMHE 1 BU3HAIOTHCS
LIMPOKUM 3arajioM MIKOJIOTiB 11 37100yTKH 3 BHBYCHHS
LUKJIIB PO3BUTKY 1 MOpQOreHe3y HESKHX CyMYacTHX
rpudiB, MO0 MalTh Yy TPHUPOAI Pi3HI Mopdooriuui i
KapioTuuHi crafii. Y MOBOEHHI POKM BOHA MpPUALISIIA
0araro yBard BHUBYCHHIO EKTOTPOGHOI MIKOpHU3H
JEPEeBHUX TOPi y CTEMy Ta JICOCTEMY, IO JI03BOIHIO
HaJaTH PEKOMEH/IAIT /IS JTICOPO3BEACHHS y MIBICHHUX
paiionax VYkpainu. Buena poBena, mo y CTENoBUX
IpyHTaX NPUCYTHIH wMinenidi TpubiB, SKUH MOXKe
YTBOPIOBATH MiKOPHU3Y 3 ICPEBHIMH TOPOIaMH 1 BapTicHA
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mTy4YHa Mikopu3sanis € 3aiiBoro. [lizHime M.S. 3eposa
3anoyarkyBajia JOCIIiPKSHHS BUIOBOTO CKIIa1y, €KOJIOro-
IEHOTUYHUX OCOOMMBOCTEN Ta 0i0J0ril IIAMMHKOBUX
rpubiB  YkpaiHu, 110 3HAWILIO TPOAOBXKEHHS i
PO3BUTOK y poborax ii yd4HIB Ta CHiBpOOITHHKIB
BIUIUTY Mikojorii. BYeHy TakoX I[IKABWJIN IHTaHHS
HasSBHOCTI O10aKTHBHHX pedoBHH (OiNKiB, BiTaMiHIB
Ta aHTUOIOTHKIB) y IUIONOBHX TiNaX ACSKHX iCTIBHHX
rpubiB. BoHa 3acTocoByBasia Halicy4yacHIII Ha TOi 4ac
HayKOBI MeTOJH (CIIOCTEPEKEHHS B YHCTIH KyJBTYpI,
LITYYHE 3apa’KeHHs KUBMIBHUX POCIHUH, €IEKTPOHHOL
CKaHYBaJILHOI Mikpockomii Tomo). Ii umcrnenni 360pu
CKJIQIAl0Th ICTOTHY 4YaCTUHY MIKOJIOTIUHOI KOJCKIIiT
HamionansHoro repbapito  Ykpainm (KW-M), a
pe3ynbTaTé  IOCIIIKCHb CTald OCHOBOKO 0ararbox
MoOHOTpadiif Ta BU3HAYHMKIB. Hero ommcaHo OecsATKH
HOBHUX JUIsl HAyKH POJIB 1 BHUJIB, 3alIPOIIOHOBAHO Oiy1s
COTHI HOMECHKJIATypHUX KOMOiHAITiH.

Buena omyOumikyBana noHajg 160 HayKoBHX Ipallb.
Bona cTBOopwia mepmry miacymkoBy pobory "Icrimmi
Ta OTpyHHI rpubm VYkpainn" (1963), omyOmixyBasa
nepimmii "Atnac rpubiB Yipaiau" (1974), Bugana kinbka
HayKOBO-TIOMYJISIPHUX KHUT (J€sKi B CIIIBaBTOPCTBI 3
xoneramu): "lcriBHi Ta oTpyitHi rpubu Kapmarchkux
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niciB" (1972), "Ictini Ta orpyitni rpudu" (1976, 1979),
"T'pudu" (1979, 1984).

Mapiss SIkiBHa Bema memaroriuHy poOOTy, BOHA
miaroryBaia 0ararb0X BUAATHUX YKPATHCHKUX MIKOJIOTIB.
Cepen ii yuniB — wieH-kopecriorneHT HAH VYkpainu,
n.0.1. C.JII. Baccep, n.60.H. JL.O. Toporwuii, K.0.H.
K.K. Kapmenko, k.6.H. T.O. Mepexko, x.6.H. JI.B. Cmuk,
k.0.H. LM. CongaroBa Ta iHmn. 3a i KepiBHHITBA
3axuImanace i wieH-xkopecnonaeHT HAH Ykpainm, 1.6.H.
[.O. Nynxa, yuenuns C.d. Mopo4KOBCHKOTO.

M.S1. 3epoBa Oyiia MOYECHUM UYJIEHOM YKpPaiHCHKOTO
0OTaHIYHOTO TOBAPUCTBA, AKTUBHO INpOCYBasia BceOIUHi
Ta KOMIUICKCHI JOCTI/KCHHs TIPHOIB, HEOIHOPA30BO
JIOTIOBi/Tajia PO CBOT HAyKOBi 300y TKH Ha Mi>KHAPOTHIX
KoH(epeHIisax 1 3'i3aax, Oyjla yyacHUKOM 1 OJHUM i3
Bile-mipe3uieHTiB KoHTpecy €BpOmeiCchKUX MIKOJIOTIB
(1960, 1966, 1978).

Y 1983 p. Mapis SkiBHa 3epoBa B CKJali KOJCKTHBY
aBTOpiB cTaina Jaypearom Jlepxasnoi npemii YPCP 3a
miarotoBky "Bu3Haunmka TpumbiB Ykpainu'. Boma —
3aciyKeHui aistd Hayku 1 TexHikn YPCP, Haropomkena
Opaenom Tpynosoro Yepsonoro Ilpamopa (1954 p.) Ta
MeJansiMH, 30KpemMa "3a 1obnecTHbI Tpyn B Benmkoit
OredectBenHo BoviHe 1941-1945 " (1945 p.).

T.B. AHAPIAHOBA, M.II. [TPU/IFOK
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Ykpaincskuii 6oTaniunui :;kypHai. 2022 « 79 3. HanlionanpHa akagemis Hayk Ykpainu. [HetutyT 6oraniku im. M.I. XomomHoro.
HayxoBwuii sxypran. 3acHoBanuid y 1921 p. Buxonuts omuH pa3 Ha ABa Micsui (YKpaiHChKOIO Ta aHIIIiHChKOI0 MoBamHu). [onoBHUI
penakrop C.JI. Mocsikin

3aTBepIKEHO 10 IPYKY BUCHOIO paaoro [HcTuTyTy 60TaHiku iMm. M.I. Xonoxnoro HAH Ykpainu
(mpotokoi No. 6 Big 08 uepsus 2022)
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