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RESEARCH ARTICLE

The genus Artemisia (Asteraceae) in the historical collection of
W.S.J.G. Besser (KW-BESS) at the National Herbarium of Ukraine (KW)

Ganna V. BOIKO *, Svitlana I. ANTONENKO, Sergei L. MOSYAKIN
M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine,
2 Tereschenkivska Str., Kyiv 01601, Ukraine

* Address for correspondence: bav22@ukr.net

Abstract. Our herbarium inventory revealed that the collection of specimens of the genus Artemisia (Asteraceae) in the me-
morial collection of W.S.J.G. Besser (KW-BESS) at the National Herbarium of Ukraine (KW) contains at least 1186 herbari-
um sheets. The collection of specimens of Artemisia is stored in folders Nos. 234-249 of the Besser herbarium. Each folder
contains individual paper folders (here termed taxon covers). In total, there are 217 individual taxon folders. Our analysis
of protologues and herbarium labels demonstrated that the KW-BESS collection contains types and/or other original speci-
mens in 118 taxon folders, but much more actual types of species-rank and infraspecific names. Additional analysis of their
possible type status is needed for specimens in 28 taxon folders. The KW-BESS collection contains authentic and historical
specimens of such famous researchers and collectors of the 19™ century as A. Bunge, L.K.A. Chamisso, A.P. de Candolle,
D. Douglas, J.EG. Eschscholtz, EE.L. Fischer, J.E. Gay, A. Gray, ].D. Hooker, V.V. Jacquemont, G.S. Karelin and I.P. Kirilov,
K.F. Ledebour, A.F. Marschall von Bieberstein, C.A. Meyer, T. Nuttall, ].D. Prescott, Ch. Steven, N.S. Turczaninow, N. Wallich,
etc. We present and discuss here some examples of labels written by Besser and several other famous botanists. Our prelimi-
nary assessment of this globally important collection established the foundations for further nomenclatural and taxonomic
studies of Artemisia, in particular, those based on historical specimens at KW.

Keywords: Artemisia, Besser, herbarium, historical collection, KW, KW-BESS, taxonomy, Ukraine

Artemisia L. (Asteraceae) is an extremely diverse
and economically and ecologically important ge-
nus, with many species used as medicinal, techni-
cal, aromatic, ornamental, fodder, and other use-
ful plants. Medicinal properties of some species of
Artemisia were widely known already in ancient
Egypt, China, Greece, and Rome, and were re-
flected in early written sources and in traditional

knowledge (e.g., Pliny, 1966; Dybas, 2016; Wright,
2022, etc.). Many species have long been used in
scientific, folk, and traditional medicine systems.
At least some species are reported to contain anti-
viral components (see Boiko, 2001, and references
therein). With the spread of the novel coronavirus
COVID-19 in the world, research work with spe-
cies of Artemisia intensified and it demonstrated

ARTICLE HISTORY. Submitted 28 October 2022. Revised 06 December 2023. Published 18 December 2023

CITATION. Boiko G.V., Antonenko S.I., Mosyakin S.L. 2023. The genus Artemisia (Asteraceae) in the historical herbarium
collection of W.S.J.G. Besser (KW-BESS) at the National Herbarium of Ukraine (KW). Ukrainian Botanical Journal, 80(6):

439-452. https://doi.org/10.15407/ukrbotj80.06.439
© M.G. Kholodny Institute of Botany, NAS of Ukraine, 2023

© Publisher PH "Akademperiodyka" of the NAS of Ukraine, 2023
This is an open access article under the CC BY license (https://creativecommons.org/licenses/by/4.0/)

ISSN 2415-8860. Y kpaircokuti 6omaniunuii scypran. 2023. 80 (6) 439


https://doi.org/10.15407/ukrbotj80.06.439
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.15407/ukrbotj80.06.439
mailto:bav22@ukr.net

G.V. BOIKO, S.I. ANTONENKO, S.L. MOSYAKIN

that they have great potential in medicine. Today,
at the scientific portal ResearchGate the search for
the keywords "Artemisia" + "COVID" (https://www.
researchgate.net/search.Search.html?query=Arte-
misia+sars+19&type=publication&limit=10&off-
set=20) provides dozens of scientific articles devo-
ted to the use of various compounds obtained from
Artemisia in the treatment of COVID-19 and some
other health problems. Species of Artemisia are also
ecologically important as key components of many
plant communities and ecosystems worldwide, par-
ticularly in arid regions where they are often domi-
nant or subdominant taxa, playing a critical role in
shaping habitats and providing ecosystem services
(see Tutin et al., 1980; Shultz, 2006; Ling et al., 2011,
etc.). Many species of Artemisia (such as A. verloti-
orum Lamotte, A. vulgaris L., etc.) are also known
as agricultural and/or environmental weeds and
invasive aliens in many parts of the world outside
their native ranges (see Barney, DiTommaso, 2003;
Verloove, Andeweg, 2020; Verloove et al., 2021, and
references therein).

Artemisia is considered to be one of the larg-
est and taxonomically most complicated genera in
the family Asteraceae. Species of that genus, which
are commonly known under the names mugwort,
wormwood, sagebrush, etc., are often characterized
by their considerable infraspecific polymorphism
and variability of many morphological characters.
This sometimes leads to inconsistencies in the prop-
er taxonomic understanding and circumscription of
many taxa, so quite often it is even impossible to say
with certainty which species was actually involved in
some biochemical, molecular, ecological, agricultural
or other studies. In order to ensure the reliability of
scientific data and conclusions, we must have prop-
er and reliable information about the taxonomy of
the genus. In particular, all plant taxa studied by any
methods and techniques should be reliably identified
with correctly applied scientific names. The prop-
er taxonomic application of scientific names of taxa
(from the rank of family and below) is determined
by their nomenclatural types (Art. 7.1 of the Inter-
national Code of Nomenclature for algae, fungi, and
plants — ICN; Turland et al,, 2018). Consequently,
proper type designations are crucially important for
developing a reliable taxonomic scheme in Artemisia,
especially in view of the ongoing attempts to build a
concise phylogenetically based system of the genus
(see Torrell et al., 1999; Watson et al., 2002; Jiao et al.,
2023, and references therein).

440

Nomenclatural types of the names of taxa of Ar-
temisia are now deposited in many herbarium col-
lections of the world. Historical collections of the
18 and 19 centuries are particularly important in
that regard because they contain the largest num-
ber of types and other original or representative
specimens used by prominent botanists of the past
who described numerous new taxa from all parts of
the vast geographic range of Artemisia. In that re-
spect, the historical herbarium collections current-
ly preserved at the National Herbarium of Ukraine
(KW — the Herbarium of the M.G. Kholodny In-
stitute of Botany, National Academy of Sciences
of Ukraine; herbarium acronyms here and below
follow Index Herbariorum: Thiers, 2008-onward;
see also Shiyan, 2011) are especially important. A
possible loss of such collections, the chances for
which increased significantly during the ongoing
aggressive war waged by Russia against Ukraine
that affected Ukraine’s historical and cultural herit-
age, including herbaria (see examples in Mosyakin,
Shiyan, 2022; Mosyakin et al., 2023), would be irre-
placeable for the global plant science and Ukraine’s
historical and cultural heritage.

Digitization of herbarium collections, which is
aimed at preserving digital electronic analogues
of specimens (including high-resolution images of
specimens and associated information), is now a
worldwide practice (e.g., Ryan, 2013, 2016; Smith,
Figueiredo, 2014, etc.). Sending actual samples
(especially types) for investigation from one her-
barium to another also carries certain risks for the
preservation of valuable specimens, so it is not so
commonly practiced today as it used to be before.
Since all plant taxa studied by any methods and
techniques must be reliably identified and labeled
with their correct (i.e., nomenclaturally legitimate
and currently accepted) scientific names, taxonomic
identification of specimens, transcription of labels,
search and analysis of protologues, identification of
type and other original and historical specimens of
species of Artemisia, as well as the analysis of the
obtained results, will significantly improve our un-
derstanding of the taxonomy and nomenclature of
representatives of the genus around the world, and
will also lay the foundations for any further taxo-
nomic and other studies of Artemisia (Mosyakin et
al,, 2017, 2018).

The National Herbarium of Ukraine (KW, the
Herbarium of the M.G. Kholodny Institute of Bota-
ny of the National Academy of Sciences of Ukraine)
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The genus Artemisia in the historical collection of Besser (KW-BESS)

is the largest and, undoubtedly, most important
herbarium collection in Ukraine, currently hold-
ing more than 2,263,000 specimens (Shiyan, 2011;
Mosyakin, Shiyan, 2021). It is listed in Index Her-
bariorum (Thiers, 2008—onward) as one of the most
important herbaria in the world. According to the
2021 Index Herbariorum Annual Report (available
at: https://sweetgum.nybg.org/science/wp-content/
uploads/2022/02/The Worlds Herbaria Jan 2022.
pdf), the KW herbarium is ranked as the 29th ¢ol-
lection in the world and the 21 herbarium in Eu-
rope in terms of the number of specimens (among,
in total, 3,522 active herbaria registered in the world
by the date of the Report).

Among its valuable collections and specimens,
the KW Herbarium holds the memorial collec-
tion of W.S.J.G. Besser (KW-BESS), which includes
more than 60,000 herbarium sheets. The collection
is mostly formed by specimens collected by Besser
himself and by some of his followers and/or asso-
ciates, of whose the most prominent researcher was
his student Antoni Andrzejowski (see Andrzejowski,
1823, 1830; Shevera et al., 2018), mainly in the ter-
ritory of the Right-Bank region of Ukraine (the
Ukrainian mainland west of the Dnipro [Dnieper]
River), the Black Sea region of Ukraine, as well as
herbarium specimens provided by many other col-
lectors from various parts of Europe, Asia, Africa,
the Americas, and Australia (see Trautvetter, 1843;
Barbarych, 1960; Stafleu, Cowan, 1976; Shiyan, 2011,
etc.). Most of these plant specimens are currently
unmounted, they are preserved in folders made of
coarse gray paper (ca. 40 x 25 cm), which are bound
in larger folders or bundles containing 100 or more
herbarium sheets each. There is no general catalog of
the collection available yet (Shiyan, 2011).

Wilibald Swibert Josef Gottlieb von Besser
(Innsbruck, Austria, 07 July 1784 — Kremenets,
the former Russian Empire, now Ternopil Region,
Ukraine, 23 October 1842) is known as an out-
standing naturalist (botanist, entomologist, etc.),
educator, public servant, and doctor. Since 1797
(when he lost his both parents), he was raised in
the family of his godfather, Swibert Burkhart Schiv-
ereck, who was a professor of botany at Lviv Uni-
versity and whose influence determined the further
life of Besser. After graduating from the Lviv Gym-
nasium, he studied first at the University of Lwow
(now the Ivan Franko National University of Lviv),
and then at the University of Krakéw. In 1809 he
moved to the town of Kremenets (also Kreminets,

Krzemieniec), where he became a teacher of zoolo-
gy and botany and the director of a botanical garden
at the Volhyn Gymnasium (Gimnazjum Wotynskie;
since 1818 a lyceum — Liceum Krzemienieckie or
Liceum Wolynskie). Under Besser's leadership, the
Kremenets Botanical Garden became a well-known
botanical institution with rich plant collections of
about 12,000 species, varieties, and cultivars. Spec-
imens of species cultivated in the botanical garden
are also present in the KW-BESS herbarium collec-
tion (Fig. 1A). After the closure of the Kremenets
Lyceum in the aftermath of the November Uprising
of 1831 (also known as the Polish-Russian War of
1830-1831) and the subsequent foundation of Kyiv
University [official name: the Saint Vladimir Impe-
rial University of Kiev, now the Taras Shevchenko
National University of Kyiv] in 1834, the collections
and partly also plants from the botanical garden of
the lyceum were transferred from Kremenets to the
newly established university, and Besser was ap-
pointed to the Professor of Botany position at this
university, which he held during 1834-1838 (Traut-
vetter, 1843; Lipschitz, 1947; Barbarych, 1960).

The KW-BESS herbarium contains a unique col-
lection of herbarium specimens of Artemisia, a ge-
nus that was among the main scientific interests of
Besser. This historical collection is amazingly rich
in type specimens from all over the world; some
of these specimens (however, only a small part of
the whole collection) have already been properly
identified as types, scanned, and added to databases
during the implementation of projects of the Global
Plants Initiative (see JSTOR Global Plants: https://
plants.jstor.org/), but the vast majority of type spec-
imens in that collection still remains in the general
collection, pending proper identification, curation,
and further research.

The contribution of Besser to studies of the ge-
nus Artemisia was considerable since he was one of
the earliest monographers of the genus worldwide.
In particular, Besser proposed probably the first
natural subdivision of the genus into sections and
other groups, which are still recognized today (of
course, with proper modifications and often at dif-
ferent ranks, e.g. subgenera or taxa of other ranks).
In total, Besser described and validated more than
200 new taxa of Artemisia at various ranks. His
main contributions to taxonomy of the genus were
published during 1829-1841 (Besser, 1829, 1832,
1834a, 1834b, 1835, 1836, 1841). He also contribut-
ed to the fundamental global overview of Artemisia

ISSN 2415-8860. Y kpaircokuti 6omaniunuii scypran. 2023. 80 (6) 441


https://sweetgum.nybg.org/science/wp-content/uploads/2022/02/The_Worlds_Herbaria_Jan_2022.pdf
https://sweetgum.nybg.org/science/wp-content/uploads/2022/02/The_Worlds_Herbaria_Jan_2022.pdf
https://sweetgum.nybg.org/science/wp-content/uploads/2022/02/The_Worlds_Herbaria_Jan_2022.pdf
https://plants.jstor.org/
https://plants.jstor.org/

G.V. BOIKO, S.I. ANTONENKO, S.L. MOSYAKIN

for the famous Prodromus... by A.-P. de Candolle
(Candolle, 1837 [1838]). In his treatment of Arte-
misia in Prodromus..., de Candolle (1837) specially
emphasized that he closely followed the taxonomic
scheme proposed by Besser, and also used his un-
published manuscripts.

Many taxa described by Besser are widely and al-
most universally recognized in standard floras and
taxonomic treatments since the mid-19% century
until present (e.g., Hooker, 1833; Ledebour, 1845;
Diels, 1912; Polyakov, 1961; Klokov, 1962; Tutin
et al., 1980; Leonova, 1994; Filatova, 2003; Shultz,
2006; Ling et al., 2011; etc.).

The collection of specimens of Artemisia is
stored in folders Nos. 234-249 of KW-BESS. Each
folder contains individual paper folders (termed
here taxon covers; see Bridson, Forman, 1992: 107),
usually with names of taxa (species, varieties, some-
times also informal or provisional names) indicated
on them (Fig. 1C). In total, there are 217 individu-
al taxon folders/covers. There is also an additional
individual folder with doubtfully identified and un-
identified specimens ("Artemisiae species dubie de-
terminatae et indeterminatae") and two unnamed
folders (see Table 1). Ninety-four taxon covers con-
tain one herbarium sheet each, while other such
covers contain from two to 52 herbarium sheets,
with numerous handwritten descriptions of in-
fraspecific taxa, especially for morphologically vari-
able and taxonomically complex species or species
groups (e.g., taxon covers of Artemisia campestris
L. sensu lato — 66 herbarium sheets, A. vulgaris
L. sensu lato — 60, A. desertorum Willd. — 56, A.
maritima L. — 55, etc.). Quite often taxon covers
contain specimens newly identified and/or revised
by Besser, and his revised identifications may not
correspond to the taxon name initially indicated on
a taxon folder. For example, the taxon folder enti-
tled "Artemisia arenaria DC." also contains type
specimens of Artemisia trautvetteriana Besser and
A. tschernieviana Besser.

Our identification of specimens and analysis
of protologues of taxa of Artemisia described by
Besser (Besser, 1829, 1832, 1834a, 1834b, 1835,
1836, 1841; Candolle, 1837 [1838]) demonstrated
rather confidently that the KW-BESS collection
contains types and/or other original specimens in
118 taxon folders, but the actual number of type
specimens of species-rank and infraspecific names
is much higher. Additional analysis of their possi-
ble type status is needed for specimens in 28 taxon
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folders, and this analysis will definitely reveal ad-
ditional types. Apparently, some species-rank
names present on sheets and labels have never
been published by Besser or other authors and
collectors; i.e., those are invalid names mentioned
only on herbarium labels.

The herbarium collection of Besser began to be
accumulated on the basis of the herbarium inher-
ited from his mentor S.B. Schivereck (see above),
his own collections in nature and samples of plants
cultivated in Kremenets, and later with additions
of collections sent to him by amateur and profes-
sional botanists, and also numerous specimens col-
lected by his student A.L. Andrzejowski (Trautvet-
ter, 1843; Barbarych, 1960; Shevera et al., 2018). A
significant part of the collection consists of speci-
mens received (as exchange, purchase, or gifts) by
Besser from fellow botanists, many of whom he
mentioned in introductory paragraphs of his pub-
lications (Besser, 1829, 1832, 1834a, 1834b, 1835,
1836, 1841). In the 19™ century both professional
and amateur botanists and naturalists maintained
quite an active exchange of herbarium specimens,
and because of that many duplicate specimens of
prominent collectors of that period are available in
many, or at least several, world herbaria. A search
for specimens collected by Besser performed at the
JSTOR Global Plants (https://plants.jstor.org/) on
23 October 2023 resulted in 465 records of digitized
specimens from numerous herbaria, especially K
(174 specimens) and G-DC (167 specimens). The
Geneva Herbaria Catalogue (https://www.ville-ge.
ch/musinfo/bd/cjb/chg/index.php?lang=en)  cur-
rently holds information about 239 specimens col-
lected (or provided) by Besser that are present in
collections at G (including G-DC, see above). Lan-
jouw and Stafleu (1954) list 18 herbaria (B, BR, BP
(210), CGE, CW, FI, G (300), G-DC, K, KW, L, LE,
LZ, M, MO, OXE P (338), WAG), in which herbari-
um specimens of Besser are known to be deposited,
and this list is most probably still incomplete.

Our assessment has demonstrated that KW-BESS
contains original and other historical specimens of
such well-known researchers of the 19 century as
A. Bunge, LK.A. Chamisso, A.P. de Candolle, D.
Douglas, J.EG. Eschscholtz, EE.L. [EB.] Fischer, J.E.
Gay, A. Gray, ].D. Hooker, V.V. Jacquemont, G.S.
Karelin and I.P. Kirilov, K.F. Ledebour, A.F. Mar-
shall von Bieberstein, C.A. Meyer, T. Nuttall, J.D.
Prescott, Ch. Steven, N.S. Turczaninow, N. Wallich,
and many others.
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Table 1. Inventory of the collection of specimens of Artemisia in the memorial collection of W.S.J.G. Besser (KW-BESS)
Currently unplaced and presumably invalid taxon names are marked with the * sign; + indicates taxon folders with types and/
or other original specimens; - indicates taxon folders in which original material is absent; ? — additional evaluation is needed

Taxon folders Numbe.r of | Type or Taxon folders Numbe.r of | Type or
(exactly as originally written on herbarllum ot h.er (exactly as originally written on herbar1.um ot h.er
folders) sheetsin a orlgmal folders) sheets in a orlgmal
taxon folder | specimens taxon folder | specimens
Artemisia Abrotanum L. 4 Artemisia canariensis Bess. 2 ?
Artemisia Absinthium L. 24 + Artemisia canescens 1 -
Artemisia acetica Jacquem. 1 ¢ Artemisia capillifolia 1 -
Artemisia achilleoides Turcz. 1 + Artemisia carvifolia Wall. 2 +
Artemisia Adamsii Bess. 3 + Artemisia Caucasica Willd. 1 -
Artemisia afra Jacq. 1 - Artemisia caudata Mich. 2
Artemisia altaica Fisch. 1 ? Artemisia chamemaelifolia Vill. 12 +
Artemisia ambigua 1 - Artemisia Chamissoniana Bess. 2 +
Artemisia anethifolia Stechm. 4 - Artemisia chinensis L. 2 +
Artemisia annua L. 23 + Artemisia coarctata +
Artemisia aprica Ledeb. 2 - Artemisia coerulescens L. 9 +
Artemisia arborescens 6 - Artemisia commutata Bess. 18 +
Artemisia arctica 3 + [Artemisia compacta) 5 +
Artemisia arenaria DC. 7 + * Artemisia corymbosa Vill. 3 +
Artemisia argentea 3 - Artemisia crithmifolia L. 4 +
Artemisia argyrophylla Led. 1 - Artemisia curilensis 1 ?
Artemisia armeniaca Lam. 10 + Artemisia Deliliana 1 +
Artemisia arragonensis Lam. 5 + Artemisia densiflora Viv. 1 ?
Artemisia atrata Lam. 1 - Artemisia desertorum W. 48 +
Artemisia atropurpurea 1 + Artemisia desertorum var.
Artemisia austriaca 29 + Sprengeliana 8 +
Artemisia Barrelieri Bess. 1 + Artemisia discolor 1 ?
Artemisia Baumgarteni Bess. 1 - Artemisia divaricata 3 +
Artemisia biennis 6 - Artemisia Douglasiana 1 +
Artemisia Billardieriana Bess. 1 + Artemisia Dracunculus 4 +
Artemisia Bocconi All. 1 - Artemisia Eschscholtziana 1 +
Artemisia borealis 17 + Artemisia fasciculata 10 +
Artemisia brevifolia Wall. 1 ? Artemisia Fischeriana Besser 4 +
Artemisia caespitosa 1 ? Artemisia foetida Jacquem. 1 +
Artemisia californica 1 + Artemisia Fontanesiana Bess. 1 ?
Artemisia campestris L. 28 + Artemisia frigida 29 +
Artemisia campestris L. var. 30 + Artemisia frigida var. Gmelinlana 2 +
Artemisia campestris L. var. Artemisia frigida var. Steveniana 1 +
Steveniana Bess. 3 + y .

o ) Artemisia gallica 11
leZZ;;faCEZZ fzstrzs L. var 3 . Artemisia glabrata Wall. 1 +
Artemisia campestris L. var. Artemisia glacialis > -
Gmeliniana Bess. 2 + Artemisia glauca 9 +
Artemisia camphorata Vill. 39 + Artemisia globularia Chamiss. 1 +
Artemisia cana Pursh. 2 - Artemisia glomerata Led. 1 -
Artemisia canadensis Michx. 1 + Artemisia glomerata Sieb. 1 -
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Taxon folders Number of | Type or Taxon folders Number of | Type or
.. . herbarium other . . herbarium other
(exactly as originally written on . - (exactly as originally written on . -
sheetsina | original sheetsina | original
folders) ; folders) C
taxon folder | specimens taxon folder | specimens
Artemisia glutinosa ].Gay 2 ? Artemisia macrophylla Fisch 2 ?
Artemisia Gmelini 14 + Artemisia maritima L. 14 +
Artemisia gnaphalodes Nutt. 1 ? Artemisia maritima L. § Blumiana
Artemisia granatensis Boiss. 1 Bess. 7 +
*Artemisia grandiflora M.B. 1 ? Aréemzhszq 'Z,‘mt’”];“ L. s
oschniakiana Bess. +
Artemisia grata Wall. 1 + " . . . .
. Artemisia maritima L. y Eriwanica
Artemisia Halodendron Turcz. 1 + Bess 3 n
Artemisia herbacea Ehrh. 2 - Artemisia maritima L. —
Artemisia heterophylla 2 + Hanseniana Bess. 1 +
Artemisia hirsuta Rottler 1 - Artemisia maritima L.
Artemisia hispanica Lam. 1 - 7 Hablitziana Bess. 3 +
Artemisia hololeuca 5 + 2?:‘7;:’?“ m‘g itima L. — 4
itaibeliana Bess. +
Artemisia Hookeri 1 + . .
o . Artemisia maritima L.
Artemisia inculta Delil. 1 - e Lamarckiana Bess. 1 i
Artemisia indica 21 + Artemisia maritima L. —
Artemisia inodora M.B. 8 + Taurica (W.) 1 +
Artemisia insipida 2 - Artemisia maritima L. —
Artemisia integrifolia L. 2 - Lercheana (Stechm.) 7 +
Artemisia involucrata Turcz. 1 + Azt.emzsza mc}lsrztzma L. 3
¢ Linnaeana Bess. +
Artemisia Jacquemontiana Bess. 2 + Artemisia maritima L
Artemisia japonica Thunb. 2 ? ; ; '
Willdenowiana Bess. 2 +
Artemisia Judaica L. 4 - Artemisia maritima L. —
Artemisia Jussieana Gay 1 + Gmeliniana Bess. 3 +
* Artemisia Kareliniana Bess. 1 + Artemisia maritima L. —
[Artemisia Kotzebuensis] 1 + Szovitsiana 6 +
Artemisia Krascheninikoviana Bess. 2 + Artemisia Messerschmidiana Bess. 2 +
Artemisia laciniata 28 + Artemisia mexicana 4 +
Artemisia lagopus Fisch. 1 + Artemisia Michauxiana 1 +
Artemisia lanata (A. alpina Pall.) 12 - Artemisia mollis 2 ?
Artemisia latifolia Led. 6 + Artemisia monogyna Waldst. & Kit. 11
Artemisia Ledebouriana Bess. 1 + Artemisia monosperma Delil. 2 ?
Artemisia Leontopodioides Fisch. 1 Artemisia montevidensis 1 ?
Artemisia Lessingiana Bess. 1 + Artemisia Moxa Bess. 1 +
Artemisia leucanthemifoliu 1 - Artemisia multicaulis Led. 1 ?
Artemisia Lindleyana 1 + Artemisia mutellina 5 -
Artemisia lithophila Turcz. 2 + Artemisia myriantha Wall. 1 +
Artemisia longepeduncalata 1 - Artemisia nana Gaud. 3 -
Artemisia longifolia 1 ? Artemisia naronitana Vis. 1 -
Artemisia Ludoviciana Nutt. 1 + *Artemisia nilob 1 ?
Artemisia macrantha Led. 6 ? Artemisia nitens 4 -
Artemisia macrobotrys Led. 7 + Artemisia nitida 1 -
Artemisia macrocephala Jacq. 1 + Artemisia nitrosa Stechm. 1 -
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Table 1 (continued)

Taxon folders Numbgr of | Type or Taxon folders Numbgr of | Type or
(exactly as originally written on herbarllum ot her (exactly as originally written on herban.um o h.er
folders) sheetsin a orlglnal folders) sheets in a 0r1g1nal
taxon folder | specimens taxon folder | specimens
Artemisia nivea 4 - Artemisia Seriphium Wallr. 9 +
Artemisia norvegica Fr. 2 - Artemisia Sieversiana
Artemisia nutans Willd. 8 + [Artemisia sieversiana Willd.] 28 ?
Artemisia Oliveriana 1 + Artemisia songorica Schrenk 1 -
Artemisia orientalis W. 4 - Artemisia spicata 9 -
Artemisia obtusiloba Ledeb. 9 ? Artemisia splendens Willd. 1 -
Artemisia odoratissima Desf. 1 ? Artemisia Steichmanniana Bess. 2 +
Artemisia pallens Wall. 1 + Artemisia Stelleri 1 -
Artemisia palmata Lam. 3 - Artemisia Stelleriana Bess. 1 +
Artemisia palustris 7 - Artemisia Steveniana Bess. 1 +
Artemisia paniculata Lam. 2 - *Artemisia striata Link. 1 ?
Artemisia pauciflora Stech. 7 - Artemisia stricta 1 +
Artemisia pectinata 6 - Artemisia succulenta Ledeb. 2 ?
Artemisia peduncularis 2 ? Artemisia tanacetifolia All 3 -
Artemisia petraea Turcz. 3 + Artemisia tenuiflora Jacquem. 1 +
Artemisia peucedanifolia Juss. 1 - Artemisia tenuifolia W. 1 -
Artemisia pontica L. 15 - Artemisia Tilesii Ledeb. 4 +
Artemisia procera Willd. 38 + Artemisia Tournefortiana Rchb. 7 -
Artemisia pubescens Ledeb. 1 ? Artemisia trifurcata Steph. 1 -
Artemisia purshii 1 + Artemisia Triniana Bess. 1 +
Artemisia pycnorhiza 1 - Artemisia Turczaninoviana Bess. 5 +
Artemisia Redowskii Led. 3 - Artemisia vallentina 1 -
Artemisia Roxburghiana 2 + Artemisia Valesiaca All. 2 -
Artemisia rupestris 19 + Artemisia variabilis Ten. 10 +
Artemisia rutaefolia 1 - Artemisia vestita Wall. 4 +
Artemisia sachalinensis 1 - Artemisia violacea Desf. 2 ?
Artemisia sacrorum 10 + *Artemisia viridiflora 2 _
Artemisia salina 1 - Artemisia viridifolia 1 -
Artemisia salsoloides 10 + Artemisia viridis 1
Artemisia samamisica Bess. 2 + Artemisia vulgaris L. 60 +
Artemisia saxatilis Waldst. & Kit. 4 - Artemisia Wallichiana Bess. 1 +
Artemisia scoparia W. & K. 44 - Artemisiae species dubie
Artemisia selengensis Turcz. 2 + determinatae et indeterminatae 39 ?
Artemisia senecionis Jacquem. 2 + Untitled folders (two) 12 ?
Artemisia Senjavinensis Bess. +
Artemisia sericea 16 + Total 1186

All specimens of Artemisia are mounted on
herbarium sheets (in contrast to the main part of
the Besser herbarium, which remains mainly un-
mounted). One (Fig. 1A) or several specimens can
be mounted on one herbarium sheet, often repre-
senting different gatherings by different collectors

(see an example: Fig. 1B). The labels are mostly
handwritten. Since botanists in those days did not
adhere to certain rules for recording information
on labels, the content of labels varies significantly.
However, certain label rules and standards were fol-
lowed by Besser himself. Almost all original labels
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Fig. 1. Examples of herbarium sheets and a taxon folder. A: a specimen of Artemisia annua L. from KW-BESS. The label
indicated that the plant was cultivated at the Kremenets Botanical Garden. A herbarium sheet with one specimen (gathering);
B: a herbarium sheet with several herbarium specimens, one received from Hooker in 1830, another obtained from Gebler in
1833, and identifications and notes by Besser; C: a sample of the inscription on a taxon folder

of specimens obtained by Besser from other collec-
tors and colleagues, the year of addition / acquisi-
tion, and a name (usually a surname or its abbre-
viation) of a researcher from whom the material
was obtained are added. The fact that these data are
related to the year of shipment of specimens is evi-
dent from the presence on some labels of a name of
the collector and an actual date of collection, which
does not coincide with the date / year of shipment
or addition of that specimen to Besser’s herbarium.
Quite often the collector and the sender (or a previ-
ous owner) of the sent specimen is the same person.
When describing a new taxon or providing a new

446

identification, Besser usually added the new taxon
name to the original label (Fig. 2A). Sometimes a
label carries only basic information, such as the
species name and the place of collection (Fig. 2B).
Not infrequently the collection contains labels with
morphological descriptions of the plants, written in
Besser's hand (Fig. 2C).

The identification of handwritings of collectors
and botanists who provided or annotated the spec-
imens is crucially important and often time-con-
suming while working with authentic materials
and for typification of plant names. Therefore, the
samples of reliably identified autographs are also
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Fig. 2. Samples of labels. A: the label originally written by Gay, on which Besser indicated that the specimen from the
Jacquemont herbarium, was obtained from Gay, initially from the collection of Muséum d'Histoire naturelle, Paris (see the
abbreviated name of Adrien Henri Laurent de Jussieu indicated in the bottom left corner of the label); it also contains the
name of a new variety proposed by Besser; B: a label written by Besser, with the name of the species and other information; C:
example of a label with morphological descriptions, drawings, and notes by Besser

important. In Fig. 3, we present samples of labels  the signature (if available), Besser's reference to the
written by several famous botanists of the 19" cen-  sender of the collection (Besser, 1829, 1832, 1834a,
tury. When identifying or attributing the authorship, ~ 1834b, 1835, 1836, 1841), etc. Also, the hand in oth-
we first of all analyzed the information available on  er labels with the same signature was compared,
the label: the matching of the hand of the text and  and samples of texts with the properly attributed
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2o, déret

Fig. 3. Examples of labels by famous botanists of the 19" century (specimens of Artemisia at KW-
BESS). Initials and surnames of persons are indicated under the images (A: ].D. Hooker; B: A. Bunge;
C: N. Wallich; D: EE.L. Fischer; E: K.F. Ledebour; F: C.A. Meyer; G: N.S. Turczaninow; H: J.E. Gay)
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authorship were studied (https://plants.jstor.org/
search?filter=name&so=ps group by genus spe-
ciest+asc&Query=Artemisia), and already available
printed materials with botanists' author inscriptions
were used (Lipschitz, Vassilczenko, 1968).

Our preliminary assessment of the Artemisia
collection at KW-BESS presented here provides the
basis for our further research and digitization of
specimens, which is especially important for pres-
ervation of digital images and associated informa-
tion of specimens deposited in this globally impor-
tant collection, the threats to which are increasing
under the present wartime circumstances at KW.
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G.V. BOIKO, S.I. ANTONENKO, S.L. MOSYAKIN

Pix Artemisia (Asteraceae) B icropmuHiit Konexuii

B.I. Beccepa (KW-BESS) y HanionanbHoMy rep6apii Ykpainu (KW)
I.B. BOVKO, C.I. AHTOHEHKO, C.JIl. MOCSKIH

InctutyT 60Tanixy im. M.I. Xonoguoro HAH Vkpaiuu,

By Tepemenkiscpka 2, Kuis 01601, Ykpaina

Pedepart. BcranosneHo, 1m0 Komexuis 3paskiB pony Artemisia (Asteraceae) y memopianphiit xoneknii B.I. beccepa (KW-
BESS) y HarjionanpHomy rep6apii Yxpaiun (KW) mictnts monamenme 1186 rep6aprnx apkyuris. Komexuis 36epiraerscs
B mankax Ne 234-249, y KOXHill 3 IKUX PO3MILIYIOTbC OKpeMi ITanepoBi 0OKIagMHKY /I IIeBHMX TaKCOHIB. 3arajoM Haji-
qyeTbcst 217 IHAUBIAYaNbHIX OOKIaANHOK. 3a pe3y/nipTaTaMil HAIlIOTO aHajIi3y IPOTOJIOTIB Ta eTuKeTOK repbapito KW-BESS
BCTaHOBJIEHO, 110 y 118 06xmafuHKax 36epiraloTbcst T ta/abo iHii opuriHambHi 3paskn. 3Ha4Ha KiTbKIiCTh OOK/IaIMHOK
TaKCOHIB MiCTUTD IO HeKi/IbKa TUIIOBMX 3Pa3KiB pi3sHMX BUIOBUX i BHYTPIilIHbOBUIOBMX Ha3B. [/ 3paskiB y 28 0OKIagnH-
KaxX HeOOXiJHIT OFaTKOBYIT aHaIi3 IXHbOTO MOXK/IMBOIO TUIIOBOTO CTATyCy. BcTaHOB/IEHO, 110 y Koseknil KW-BESS 36epi-
TaloThCs ABTEHTUYHI 3pasky Takux Bigomux gocnigHukis XIX ctomitta, Ak A. bynre, H. Bonnix, JK.E. Ie, E. Ipeit, O.-I1. e
Kaupgomns, [I. Oyrmac, VI.O.I. Emmonsy, B.B. Xakmon, I.C. Kapenin Ta LII. Kupunos, K.®. Jlene6yp, A.®. Mapuramn pon
Bi6epurreitn, K.A. Meitep, T. Harramn, Ix.[I. IIpeckort, X. CreBen, M.C. Typuauninos, ®.E.JI. ®imep, JL.II.A. IMamicco,
Ik JI. Xyxep tomjo. HaBeeHo mpukmagyu eTukeTok, Hanucauux B.I. Beccepom Ta iHmumu Bizomumu 6oranikamu. IIpo-
BeJIeHi JOC/TiIPKEHHA BCECBITHPO BaXK/IMBOI KONIEKIIII 3aK/a/Iy OCHOBY /IS MOJA/IbINNX HOMEHK/IATYPHNUX i TAKCOHOMiYHMIX
TOCIIiIXeHb POy Artemisia, 30KpeMa, Ha OCHOBI iCTOpPMYHUX 3pasKiB 3 KW.

KmrouoBi cmoBa: Artemisia, Besser, KW, KW-BESS, rep6apiit, icropudHa KoneKIis, TakCOHOMiA, YKpaiHa
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Brus y6a yepBonoro (Quercus rubra; Fagaceae) Ha
npupopHe iTopisHOMaHITTA NiciB YKpaiHu

Oxkcana O. KYYEP 2 (2, dkis II. IIAYX 1>
Harania A. TAIIKEBUY 2 (2] Trogmuna B. 3AB'SIJTIOBA 12
IOnist B. PO3EHB/IIT ! (2, Onekcanpp O. OPJIOB 3 (2, Mupocnas B. IIEBEPA 124
! Tncturyt 6oraniku im. M.I. Xonoproro HAH Ykpainy,
By Tepemenkiscbka 2, Kuis 01004, Ykpaina
2y "TacTuTyT eBomoniiHoi exonorii HAH Ykpaiun",
By Akagemika Jle6enesa 37, Kuis 03143, Ykpaina
3 IV "InctutyT reoximii HaBkommuHboro cepegosnma HAH Ykpainu',
npocr. Axapiemika ITaymapina 34a, Knis 03142, Ykpaina
* 3axapnarcbkuii yropebkuii incturyt imeni ®epenna Pakoui 11,
1. Komryra 6, beperose 90202, Ykpaina

* ABTop s nuctyBaHHs: kucher.oksana29@gmail.com

Pedepar. Tlocnimpxeno BB Quercus rubra Ha GiTOPI3SHOMAHITTS IPUPORHMX JTiCiB YKpaiHW. [I/Is1 pOCIMHHNX yrPyHOBaHb
IITYYHUX HacaJKeHb 3 JOMiHYBaHHAM Jy0a YepBOHOTO XapaKTepHi Taki OCOOMMBOCTI, fAK OifHMII BMIZOBMII CKIaf,
MIPOEKTMBHE MOKPUTTSA iHIINX BUAIB He NepeBuinye 5%, cripoieHa BepTHUKaIbHa CTPYKTYpa [IepeBOCTaHIB. Y MPUPOJHUX
micoBux ¢iroreHo3ax 3a yuactio Q. rubra BifICYTHI pifiKicHi /1 meAKi TMIIOBI HEMOpPa/bHi BUAN-TOMIHAHTH, IO IPU3BOAUTD
0 HOPYIIEHHS! KOHCOPTUBHUX 3B's13KiB. Bio/oriuni Ta exonoro-reHoTinYHi 0co6/mmBOCTI Bupy (IycTa KpOHa, ajIe/IonaTuyHi
BIACTUBOCTI, IIJIBHUIA AUCTAHUIA OIaf, IO MOBiIBHO posKnanaeTbca) BIUIMBAIOTh Ha (bi3M1<o-xiMi!{Hi XapaKTePUCTUKN
6ioronis. Hacamxkenus Q. rubra robpe npucTocoBaHi £0 3MiHN IPUPORHUX YMOB, BUTPUMYIOTh CYBOPiIi 3uMit Ta gediruTt
omasiiB. 3aB/AKM INMPOKIii €KOJOTiuHill aMIIiTY/i BUlY, HaBiThb 3a IiABUIIEHHA CepeNHbOPIYHOI TeMIepaTypy IOBIiTps
Ha 3 °C, 6inpIIicTh eKONOTiYHMX TTOKasHUKIB He BYXONUTDL 3a MEXi 30HU ONTHMYMY, 32 BUHATKOM BOJIOTOCTi I'PYHTY I
TePMOPEXMMY. AMIUITYAM OibIIOCTI MOKAa3HMKIB eKOMOTiYHMX (aKTOpiB HeMOpabHUX JiciB i HacamkeHb Q. rubra
nepexpuBaTheA. JJominyBanHa Q. rubra sHIDKYE AKICTh €KOCHCTeMHMX IOCTYT HPMPOJFHUX iciB. Brcoki KOHKypeHTHI
nepesaru Q. rubra 06yMOBIIOIOTh HECIIPOMOXKHICTD TUIIOBUX HEMOPAIbHMX UM XBOIHO-JIMCTSHNUX JICIB A0 IPUPOFHOTO
BifJHOB/IEHHs Ha THUX 3eMelbHUX [AUIAHKAaX, e BOHM OyaM 3aMilleHi HacaJpKeHHsAMM Ayb6a 4epBOHOro abo fe itoro
IiepeBOCTaHM cOPMYBAIICA BHACTIIOK CIIOHTAHHOTO IIOIIMPEHH:A BUAY. Y XOfi CyKIlecill yrpynoBaHHs 3a y4acti Q. rubra
MTOTEHIIITHO 3/]aTHi 3aMilljyBaTy IPUPOJIHi HEMOPaIbHi IIEHO3M.

KmrouoBi cmoBa: Quercus rubra, exomoriuHa aMIUIiTyfga, 3MiHa KimiMary, iHBasifimicTb, micw, cuH}iTOIHAMKALIA,
(biTopisHOMaHITTSA, INTYYHI HaCaIKEHHS
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Bcryn

[TomupeHHsa iHBa3iiHMX BUZIB — OfIHA 3 NPUYMH
r106anbHUX 3MiH HABKOMMIIHBOTO CEPENOBUINA I
OfiHa 3 IT ATY HAMOiIbIINX 3arpo3 6iopisHOMaHITTIO,
(YHKIIIOHYBaHHIO TIPMPONHNUX €KOCHCTeM Ta 3a-
OesIeueHHI0 HUMM eKOCHCTEMHMX MOCTyT. [Tpsami it
HenpsMi 30UTKM, 3aBJaHi Ci/IbCbKOMY Ta JTICOBOMY
TOCIIOfIapCTBY BHAC/II/IOK BIUIMBY iHBa31iIHMX BUJIIB
POCIIUH V CBiTi, OLIHIOIOTbCA y 6araro MinbiloHIB
monapiB mopiuno. OIiHKa BIIINBY, 3anobiraHus
HOIIMPEHHIO, KOHTPOIb i 60poThba 3 iHBasitHNMuU
aJIBEHTUBHUMU BUJAMI BJ3HAHI IPiOpUTETHUMMU
3aBJJaHHAMU B 0araTbOX CTpPATETiYHMX MIKHApPOJ-
HIUX Ta €BpoOIeiichbkux aokyMmeHTax (McNeely et
al., 2001; Genovesi, Shine, 2004; EU Biodiversity
Strategy 2030..., 2021). Opnum i3 3aBpaHb I7o-
0a/IbHOTO JIeCATUPIYHOrO IUIaHYy 36epekeHHA Oi-
opisHomasitTst 1o 2030 p. (Global Framework for
Biological Diversity, COP15 Global Framework,
Paris Agreement for Nature), BiToMOMYy TakoX sIK
Kynbmincpko-Monpeanbcbka [o6ampra Pamko-
Ba Yroga mpo 6iopisHomanirtsa (Kunming-Mon-
treal Global Biodiversity Framework, CBD/COP
/15/L.25; https://www.cbd.int/doc/c/e6d3/cd1d/
daf663719203902a9b116¢34/cop-15-1-25-en.pdf),
BM3HAYEHO 3MEHUIEHHA BIIMBY iHBa3iliHUX 4y»XKO-
pigHMX BUAIB Ha OiOpPi3HOMAHITTA, 10 MOTpedye
BMBYEHHs IUIAXiB i CIOCOOIB MOUIMpPEHHs a/iBeH-
TUBHMX BUJIB. ¥ IbOMY JOKYMEHTi TaKOX 3asHa-
4eHo, 1o o 2030 p. TeMIy iHTpOAYKLii Ta HaTy-
paisanii 4y>KOpifHUX BUAIB MalOTh OyTI 3HMKeH]
moHaiiMenme Ha 50%, momynALii iHBasiiHuX BU-
IiB MOBMHHI OYyTM IIOBHICTIO 3HMIIeHI abo mpu-
HaJIMHi KOHTPO/IbOBaHi Ha HU3bKOMY PiBHi BifITBO-
peHHsA. Yci 3aBaHH:A, BM3HaueHi B ImobGanbHOMY
fleCATUpIYHOMY IUTaHi 36epexxeHHs 6iopizHoMa-
HiTTA 10 2030 p., € 060B'A3KOBMMU /1A BCIX CTOPiH
Konsenuii npo 6ionmoriuHe pisHOMaHITTS i MalTh
OyTu iMmieMeHTOBaHi B HaljiOHa/IbHI 3aKOHOJAB-
crBa. Hacnigkamm nporo B YkpaiHi cTanu 3miHu
no "JlicoBoro kopmekcy Ykpaium', yxBajeHi Hampu-
Kinni 2022 p. 3a ininiatuBu MiHicTepcTBa 3axXuUCTy
IOBKI/UIA Ta IpUPOJHUX pecypciB Ykpainm (pmani
MiunpoBkinna) 6ymn oHoeneni IIpaBuma BifTBO-
peHHA 7iciB, yxBaseHa Jlep>kaBHa CTpaTeris ynpas-
miHHA micamy Ykpaim go 2035 p. (https://zakon.
rada.gov.ua/laws/show/1777-2021-%D1%80#Text)
ta Crpareris 6io6e3nekn Ta 6i070ri4HOTO 3aXUCTy
(https://www.rnbo.gov.ua/ua/Ukazy/5190.html),
SIKi, cepefl iHIIOrO, 3a0OpPOHSIIOTh BUKOPUCTAHHS
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YY>KOPIIHUX BUJIB J€PEB, 30KpeMa y IPaKTUI JIi-
coBoro rocropapcrsa. Ha nogarky 2023 p. Minpo-
BKI/UIA PO3NOYao po3poONIeHHs IepeniKy BUupiB
IHBa3ifHMX BUJIB [I€peB, 3ATHUX O HEKOHTPO-
TTbOBAHOTO NOIIVPEHHA B YKpaiHi.

Pimennsm Pagy HanionanpHOI 6esmnekn i o6opo-
Hu Ykpaiun "IIpo OXOpOHY, 3aXMCT, BUKOPMCTaH-
HS Ta BifTBOpeHHs JiciB YKpaiHu B 0COOMMBMIL
nepion” Bix 29.09.2022 p., 3aTBepmKeHNUM YKa30M
[Ipesupenta VYkpainnm (https://www.president.gov.
ua/documents/6752022-44229), nepenbdaveno: "Ka-
6inery MiHicTpiB Ykpainu... cininpHo 3 HanioHasb-
HOIO akafiemiclo HayK YKpainu, HanioHanbHOw
aKaJieMi€l0 arpapHMX HayK YKpaiHu OIpalioBaTu
IVUTAHHA CTOCOBHO PO3pOOJICHHS HAayKOBUX PEKO-
MEeHJaLill 00 3aCTOCYBaHHA HOBUX IIEPCIIEKTUB-
HUX IHTPOLYKOBaHMX BUJIB lepeBHMX IOpifn [A
YaCTKOBOI 3aMiHM a0OPUTeHHUX TePEBOCTAHIB, SIKi
BCUXAIOTbh, IiJIBMIIECHHS NPORYKTUBHOCTI i 6iomo-
riuHol crifikocTi MaitOyTHIX JiciB, 3abesnedeHHs
3aXMCTY JIiciB Bif MIKIZHMKIB i XBopo6". Toxx myst
BMKOHaHHA yXBaJIEHMX DillleHb 1 IIOCTaBIEHMX 3a-
BJIaHb OYEBMIHOK CTa/Ia HEOOXimHICTD CTBOpEHHA
nepeniKy iHBasiiHUX BUMIB JIEPEB, AKi € HePHUJaT-
HUMH IO 3aCTOCYBAaHHA B JIiCOBOMY IOCHOJApPCTBi
Ykpaium 4epes iXHili HeraTMBHMII BIJIUB Ha IIPU-
PORHI EKOCUCTEMN.

MIiH[OBKI/IA 3aTBepAWIO TaKUil mepesik i3 13
BUJIIB iHBa31i{HUX BUJIB fepeB i BBelo 3a00pOHY Ha
IXHE BMKOPWCTAHHA Yy JIICOPO3BENEHHI Ta BifTBO-
penHi nmiciB (Hakas Ne 258 Bip 24.04.2023; https://
zakon.rada.gov.ua/laws/show/z0641-23#Text). Bxe
mij yac mifAroToBKY L€l myomikanil cTano Bigomo,
mo MiHfoBKinaA Ha mifcrasi nosigomnenna Iep-
JKaBHOI PEry/IATOPHOI CTy>KOM PO IOPYIIEHHS
BuUMOr 3akoHy Ykpainm "I[Ipo 3acagm pepskaBHOI
PEryIATOPHOI HOMITUKY Y cdepi rocrnogapcbkol
mismpHOCTI" ckacyBano meit mepenik (Hakaz Ne
671 Big 02.10.2023; https://zakon.rada.gov.ua/laws/
show/z1743-23#Text).

3ayBa)XMMO, IO MiC/IA 3aTBEPIKEHHs BUIIE3ra-
JIAaHOTO TIePeTiKy J10ro CKIaf] i 0co6/M1MBO 3a60poHa
Ha BUKOPUCTaHHA IIEBHNUX iHBa3IHNX 9y >KOPiHNX
IHTpOAIYLIEHTIiB Yy MiCOpO3BE€eHHI 11 JiCOBiJHOB-
JIeHHi, TOIpu OOrOBOpeHHs CcIieliaabHOW Po6o-
4010 rpymnoto npy MiHpoBkiia (go skoi yBifmm
(baxiBui 3 JIiCO3HABCTBA I JIICIBHUIITBA, OOTaHIKI,
€KOJIOTii BiJj MPOBiZHMX HAayKOBMX i OCBITHIX yCTa-
HOB, IPEACTaBHUKM TPOMALCbKOCTI Ta BIafHUX
CTPYKTYP), BUK/IMKA/IN TOCTPi AUCKYCil Ta KPUTUKY
3 60Ky (¢axiBIiB ymicoBoi ramysi. 3okpema, MIUIOCA
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The impact of northern red oak on the forest phytodiversity in Ukraine

PO BUJIYYEHHS 3 IEPENiKy TaKuX BUJIB, AK TJIe-
mnuis komwoua (Gleditsia triacanthos L.), ny6 dep-
BoHmit (Q. rubra), macnuuka Byspkonucta (Elaea-
gnus angustifolia L.), po6inis 3Buyaiina (Robinia
pseudoacacia L.), sicen neucinsBancokuit (Fraxinus
pennsylvanica Marshall) sx Takmx, mo, Ha ZyMm-
Ky JiciBHUKIB, He € iHBasiitHumu. Cepep iHIoro,
BUK/IIOYEHHSA IMX YYXKOPIFHUX IHTPOAYLEHTIB
(TyT 3ayBaX;Mo, IO BBEHEHHS B KYIbTYPYy BCix
3raJjlaHuX BMAIB IIOB'si3aHe 3 IHTPORYKI€) apry-
MEHTOBaHe eKOHOMiuHuMM 360utkamu (abo Hemo-
OTpMMaHHAM €KOHOMIi4HOI BUTOJV), HEraTUBHIM
BIUIMBOM Ha BUPIIIeHHs IpobmeMn afamnTanii aiciB
IO 3MiH K/IiMaTy, MOTipIIeHHAM €KOJIOTiYHOI CUTY-
anii Ha 3HayHil TepuTopii YKpaiHM Ta HEraTUBHUM
BIUTMBOM Ha (YHKIIIOHYBaHHA JIiCOTOCHOJaPCHKO-
ro BUPOOHMIITBA.

OpHak 1110 MO3NUIiI0 JIiCIBHUKIB He MiAITPUMYIOTh
HayKOBI[i-eKO/IOTY, TOMY 11 ITOCTa/a HeOOXiAHICTD
3’AcCyBaTy, fAKa IIEPCIEKTVBA OYiKye YKpaiHCHKi
JTicK B HAalOMDKIOMY MaliOyTHbOMY, 4N € 3TajjaHi
Yy>KOpifiHi iHTpOAyLeHTN IHBa3iiIHMMM B €KOJO-
riYHOMY PO3YMiHHI, YM MOYXXEMO IIPONOBXKYBATH
3aCTOCOBYBATU iX, 30KpeMa J1 y JIiCOpO3Be/leHHi Ta
MiCOBiHOB/IEHHI, 1 fK Ije BIVIMBaTKMe Ha abopu-
reHHe 0iOpi3HOMaHITTS JTiCiB.

Ila my6mixamis NpucBAYeHA BVBYCHHIO BIUIN-
By ny6a yepsonoro (Q. rubra) Ha micoBi pocnuH-
Hi yIPYHOBaHHs, L0 HEOOXiZHO Il yXBajleHHs
00’€KTUBHUX 1 3Ba)XKEHUX PillleHb I[OJI0 MOXX/IN-
BOCTEI JOr0 IOJA/JIbUIOTO BUKOPUCTAHHA B Pi3-
HIX TaJIy3sAX rocrofiapcTa Ykpainu, abo migTBep-
IPKEHHS iHBa3iIHOCTI IIbOTO Yy>KOPiHOTO BUALY Ha
3arajibHOfIEP>KaBHOMY piBHI Ta 3alpOBaJpKEHHSA
Bi/ITIOBiHMX OOMe)XeHb Ha JIOr0 3aCTOCYBaHHA Y
IIeBHUX BUAAX AisAnpHOCTi. HamMm mpoanamisoBa-
HO Di3Hi acreKTH, MoB'si3aHi 3 iOro iHTpopyKIi€to,
NIpOBEleH] BifIIOBiHI IO/IbOB1 JOCTIKEHHA 1IOL0
OLIIHKM CTPYKTYPM HacaJl)Ke€Hb, IXHbOI'O PO3BUTKY,
HaC/ligKiB KylIbTUBYBaHHA B jicax. Ille go saTBep-
IPKEHHs 3TaJIJaHoro IepesiKy (Ieploro i moku 1o
enHOrO 0(iliiiHOTO 3araTbHO/IEPYKABHOTO CIIACKY
BUJIiB iHBa3iIHMX YY>KOPiIHMX POCIMH B YKpaiHi
craHoM Ha 2023 p.) HayKoBLi-60TaHiKyu posrisiga-
mu Q. rubra sk iHBasiiiHMIT BUJ Ha 3arajabHOEP-
xaBHOMY (Zavialova, 2017; Burda et al., 2018; Pro-
topopova, Shevera, 2019; Zavialova et al., 2021) ta
perioHanbHOMY piBHSIX, 30KpeMa B HepKachbKiit 0071
(https://oblradack.gov.ua/docs/ses/2021/8/17 4.
pdf). IOy6 depBOHMIT BKIIOUEHO [0 O(ILiIHUX
IepemiKiB iHBA3IMHMX YyXOpigHuX Bupis Yexii,
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IMonpi, Iuten (Woziwoda et al., 2014b), Binopyci
(Dubovik et al., 2021).

Marepianu Ta MeToau

[TonboBi pocnmimkeHHs OyIM TNpOBefeHi B pisHi
poKu 11 y pisHOMY 00cs3i Ha Tepuropil BommHcpkol
(HepxaBue mipmpuemctso (JIT) "Iymancbke sico-
Be rocmopapcTso’, KiBepiiiBcbkuil HauioHaIbHMI
npupopumit mapk (HIIIT) "Iymancbka myma"), Pis-
HeHcbkoi ([ITT "[Tybencpke jticoBe rocnopapcrso’),
JeBiBcpkoi (JIT "dporobuipke smicoBe rocropap-
crBo", "Cambipcpke nicoBe rocromapcTso”), TepHo-
ninbcbkoi (1T "KpemeHeripke micoBe TOCIIORApCTBO",
HIIIT "Kpemenenpki ropu”), IsaHo-®pankiBcbKol
(OI1 "IBano-®paHKiBCbKe JiCOBE TOCIOHAPCTBO',
"Komomwuiicbke icoBe rocmogapctso’, "Poratumh-
cbke micoBe rocniogapcrBo”, PJIIT "[JHicTpoBChKMiL',
HIIIT "Tamuupkuit”), Kuiscbkoi (BIT HYBIIl Ykpa-
inu "Bosipcpka micoBa mocmimHa crannin’) ta JKu-
tomupcbkoi (kommuae HIT "JKuromupcpke micose
rocrogapcteo’) obmacteit. Marepiann 3i6pano B
3HAYHIill YaCTUHI JiCOBMX TOCHOJAPCTB i3 HasABHIC-
TIO 9MCTUX a0 MilIaHKX [epeBOCTaHIB 3a Y4aCTIO
myba 4epBOHOTO B TMX aiMiHICTpaTMBHMX oOrac-
TAX YKpaiHu, fe Oyam 3ocepelykeHi OCHOBHI Haca-
JDKEHHS LIbOTO BUAY. /I BMBYEHHS 0OpaHO 4MCTi
Haca/KeHH:, IPUPOJHI MilllaHi IepeBOCTaHM 3 Ha-
camkernM Q. rubra, a TaKOXX KOHTPOJIbHI HiMSHKN
IIPUPOJHOTrO JIicy 6e3 JIoro yJacTi, po3TaloBai IIo-
01113y, 3 TUMM CaMUMU eKOJIOTi4HMMY yMoBaMu. [lo-
CJIiJPKEHHA BK/IIOYA/IM aHa/i3 TaKCalliflHUX XapaKTe-
PUCTHUK [IlepeBOCTaHIB, BUKOHAHHS Te000TaHI{YHUX
OIVCIiB 32 CTAHJAPTHOIO METOMMKOIO Ha [i/IAHKaX 25
x 25 M, 3akmaganHs npobuux mwiony (1 X 1 M1 10 x
10 M) i3 pi3sHOBiKOBMMU CXOfaMIy Ta HMifpOCTOM fyda
YepBOHOTO.

Busuenns BBy Q. rubra Ha CTPYKTypy pis-
HIUX 1}eHO3iB nposefeno y 2019-2023 pp. i3 3acro-
CYBaHHSIM METOAMKM IapHUX Ii/siHOK "Twin plots”,
ska Oyra paninre anpo6oBaHa iHIIMMM AOCTITHU-
KaMIU 1 JJ03BOJIIE€ HiBENTIOBATY 3HAUEHHS YMHHUKIB
HAaBKO/MMIIHBOTO cepefoBuIna (Opi€HTallis, HaXWII,
BJCOTA, IeOJIOTiYHa OCHOBA Ta TUIl IPYHTY IpOO-
HUX Ivoll) y ¢GOpMYBaHHI pOCIMHHOCTI Ta mig-
KpeC/II0€e BaXIMBICTb AepeB-efudikaTopis (Baza-
lova et al., 2018).

Y mocmimpkeHHI BUKOPUCTAHO 78 Te000TaHITHIX
onucis (3 HUX 73 BUKOHAHi aBTOpaMmy, I'ATb — 3
HagBHUX y 6a3i mammx UkrVeg), mo omparpoBa-
Hi 3a gomoMmorow 6asu TURBOVEG i cucremn
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0.0. KUCHER et al.

TWISPAN sriguo 3 BignosigHoo Meromukowo (Ti-
chy, 2002).

BupoBe 6aratcTBO Ta y4acTb aJBEHTUBHUX POC-
JIMH TIPOAHAJIi30BaHi 3a JOIIOMOIOI IIOPiBHAHHA
reo0OTaHIYHMX OMNUCIB Pi3HUX JicOBUX (iTOLeHO-
3iB 1 Hacampkenb. ObpaxoBaHo iHpexcu IlleHHoHa
Ta CIMIICOHA, IO MICTATh KOMOiHALI0 MOJiOHMX
KOMIIOHEHTIB 1 € y3arajlbHEHVMMM IIOKa3HUKAMMU
pisHomanitTsa (Buts, Titenko, 2013). 36inbiuenHs
3HayeHHs iHAekcy [llenHoHa (3a mmkanowo Bifg 0 fo
3,5) 03Hayae 3pOCTAaHHS BUJ/IOBOTO Pi3HOMAHITT.
Inpexc mominyBanHa CiMIIcOHa OIjiHEeHO B Hiama-
30Hi 0-1, e 0 — BifCyTHICTb JOMiHYyBaHHA BUIB,
1 — moBHe OMiHYBaHHA.

[TokasHMKM TPOBITHMX €KONOTiYHUX (hakTopiB:
BosiHMIT pexxum IpyHTY (Hd), 3MiHHICTD 3BO/MIOXEH-
ui (fH), aepoBanictp (Ae), kucnoTHuit pexxum (Rc),
conmpoBuit pexxum (Sl), BMiCcT KapOoHaTiB y IpyHTI
(Ca), BmicT 3acBooBaHux opMm asory (Nt), Tepmo-
k1imMar a6o tepmopexxuM (Tm), Bororicte KriMaty
a6o ombpopexxum (Om), KOHTMHEHTa/IbHICTh KIIi-
Mmary abo konrpacropexum (Kn), cyBopicth 3um
a6o kpiopexxum (Cr), ocsitienns (Lc) obpaxoBanHo
3 BMKOpMUCTaHHAM ekonoriynmx mkan IL Iimy-
xa (Didukh, 2011) 3a meropmkoro ¢iroinaMKarii
(Didukh, Pluta, 1994; Didukh, Budzhak, 2020). Bu-
OiIEHHA OCHOBHMX CUHTAKCOHIB POCIMHHOCTI Ta
PO3PaxyHOK OaJbHMX IIOKa3HMKIB eKO(aKTopiB
nposeneHo B cepeposuini nporpamu JUICE (Tichy,
2002). Inst xoxxHOrO ekodakTopa 0OpaxoBaHO ce-
pente apudmernane (M) Ta cepegHE KBajpaTudyHe
BifixuieHHs ab0 CTaHAAPTHY MOXMOKY IMOKAa3HMKIB
(SD). [iamazon 3Haverb (M+SD) mpuitHATO SIK IIU-
PVIHY 30HU ONITYIMYMY, @ 3HaUEHHS, 1110 3HAXOIAThCS
3a MexxaMI Jjianasony (+ 25D), — sk 30HY cTpecy.

PesynbraTn

Y Boryncekomy micHunTsi JKuromMmpcpKoro smico-
BOTO TOCIIOAPCTBA Oy/I0 HOCHIIKEHO TpU IMpood-
Hi mwromi: Q-1 3 0OMKOBMMM [IiITHKAaMM pPO3Mi-
poMm 1 x 1 M — y kBaprani 56, Bupin 5 (40-piune
yycTe HacapkeHHA Q. rubra, TMI NiCOPOCIMHHMX
ymoB — cBixuit cyrpyz (C,)); Q-2 3 obnikoBumu
minAHKamu posmipom 10 x 10 M — y kBaprari 56,
Bupin 5.1 (40-piune umcre Hacamkenus Q. rubra,
TUII TICOPOCIMHHNX YMOB — cBiXuit cyrpyp (C,));
Q-3 3 obmixoBuMU AinstHKaMu poamipom 10 x 10
M — y KBapTasi 63, Bupin 1 (80-piune HacafKeHHA
Q. robur, TN MiCOPOCIVHHUX YMOB — CBDXMIL CY-
rpyn (C,)). Ha mnomi Q-1 mify HameTom 40-piunoro
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HacapkeHHs Q. rubra cioctepiranu iforo MacoBui
3-piuHnit caMociB i3 cepegHbOI0 WinbHicTIO 107,0 +
2,7 mT./M?2, TpamAHHAM y 100%, cepenHboro BrCO-
To10 16,0 + 4,1 cM, TPOEKTUBHMUM HOKPUTTAM 100%.
Pocnuum cTBOpIOBaMM IEPEeKpPUTTSA JUCTAM 0e3
IPOCBITIB, YHAC/TIIOK YOTO IIOBEPXH:A IPYHTY Oya
moBHicTIO 3aTiHeHo. Ha mromi Q-2 (puc. 1) mifg
HaMmeToM 40-pivHoro HacampkeHHs Q. rubra crocre-
piranm macoBwmit miapict Q. rubra 6-piuHoro BiKy 3
cepegHbOoI0 MiIbHiCcTIO 38,0 + 2,2 T,/ M2, TpaIIAH-
HAM 63,4%, cepenHbo10 BUCOTOK 144,0 + 12,6 cMm.
[Tippict 6yB chopmMoBaHUII OKpeMMMU IpyHamu,
AKi 3aiiManu Maybke fIBi TpeTHMHM IPOOHOI IJIONIi.
3arajibHe MPOEKTUBHE MOKPUTTA Mi[pOCTY CTaHO-
BUJIO O71M3bKO 60%, He3HAYHe IePEKPUTTSI 0COOUH
CIIOCTEpirazocs nuule B MeXKax Ipyil.

Ha pocmipgniit wromi Q-3 mix Hametom 80-piu-
HOTO HacajpkeHHs Q. robur cmocTepirany migpict
Q. rubra 10-piunoro Biky (Tak camo, sK i Ha pi-
naHni Q-2 mippict He 6yB CYLi/IbBHUM, a CKIafiaB-
cs1 3 okpeMux rpym). CepefiHA MiNbHICTD HifpoCTy
cranoswia 11,0 + 0,7 wr./M?, Tpamwisasus — 55,1%,
cepegHAa Bucora — 233,0 + 32,2 cMm, 3arajbHe Ipo-
EKTUBHE MTOKPUTT — 45%, IepeKpUTTsI 0COOUH He
criocrepiramocs. Iigpict Q. robur na mwiomi Q-3
6yB BifcyTHill. 3ayBaXyMo, 110 Ha {HUIMX TOCTif-
HUX AimAHKax y 2023 p. My He crocrepiranm mif-
pocty Q. robur.

SAxmo nopiBuATH mpo6Hi wiomi Q-1 1 Q-2 3a
LIi/IBHICTIO MiZPOCTY, TO KO 6-pi4HOrO BiKy ITOKa3-
HJK 3MEHIIMBCA y 2,8 pasa, a fo 10-piuHOro (Q-21i
Q-3) — y 3,5. Iligpict Q. rubra 10-piunHoro BiKy, Ha
HaIly JYMKY, 3JaTHWil Y MaiiOyTHbOMY 3aMiHUTH
MaTepUHCbKMII IepeBOCTaH.

Ha Bcix npo6Hux miowmax 3 Q. rubra Takox 6yno
IpOaHaTi30BaHO JIOT0 BIUIVB Ha 0iOpisHOMAaHITTA
TpaB'siHOrO Apycy nicy. Konrponem cryrysas poc-
JIVHHUI IOKPUB PO3TALIOBAHOTO IOPYY LyOOBOTO
JiCY KOHBa/li€BO-pi3HOTpaBHOro. Y CKIani Tpas's-
HOTO APYCYy LbOrO JIiCYy MU CIIOCTEpiraay LOHa-
MeHIIe 23 BUAM CYSVUHHUX POC/IMH i3 3arajabHUM
IMPOEKTUBHMUM MOKPUTTAM 55%. Y HbOMY JOMiHY-
BaB Convallaria majalis L. (30-35%), nocTiltHnMu
Bupamu 6ym: Pteridium aquilinum (L.) Kuhn s. L.
(10-15%), Betonica officinalis L. (1-3%), Origanum
vulgare L. (1-3%), Digitalis grandiflora Mill. (1%),
Primula veris L. (1-3%), Veronica chamaedrys L.
(1%). Bupy 3 MeHIIOW y4acTio B TpaBocToi: Gera-
nium sanguineum L., Silene vulgaris (Moench) Gar-
cke, Melampyrum pratense L., Fragaria vesca L., Ca-
rex spicata Huds., Ajuga reptans L. Ta in.
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Puc. 1. O6rnikoBa ginsHKa 6-pigHoro migpocty Quercus rubra B Boryacokomy micanursi (poro O.0. Oprnosa, 2019)
Fig. 1. Accounting plot for six-year-old Quercus rubra undergrowth in Bohunske Forestry (photo by O.O. Orlov, 2019)

HaromicTts, Ha mpo6Hiit mnomu Q-1 mig MacoBuM
camociBoM Q. rubra 3-piqHOTO BiKy TpaB'sIHUI SAPYC
BifcyTHiil. Ha Hamy yMKy, 1je 3yMOBJ/IEHO TaKMMM
YMHHMKAMM: OIJIBHICTD CaMOCiBY, AKa CTBOPIOBajIa
pOCIMHaM Ay6a 4epBOHOrO KOHKYPEHTHi IepeBaru
B JIJOCTYMi JIO CBIiT/Ia, BOAM Ta MiHEPAJIBHOTO >KVB-
JICHHSI; aJIeIONaTIYHMIT BIUIMB HipOCTY Ha Tpas's-
Hi poc/mHY; GpopMyBaHHA IOTYXKHOI Oararormapo-
BoI ymicoBol mifcTunku 3 nuctsa Q. rubra, nmpuaomy
AK 3 MaT€PMHCHKOTO HAMETY, TaK i CaMOCiBY.

Ha nipo6wiit wrommi Q-2 mig migpoctom Q. rubra
6-piuHoro Biky 3a¢ikcoBaHO TpaB'AHUII ApyC i3
HU3bKUM BUJIOBUM Pi3HOMAHITTAM i IPOEKTUBHIM
HOKPUTTAM MeHIIe 1%, BiH OyB IpencTaBieHUi
Juule Ha BiZIbHIN Biff MiPOCTY YaCTUHI MiTAHKN.
Ioopunoko Tpannanuca Carex spicata, Ajuga rep-
tans, Moehringia trinervia (L.) Clairv. B oxpemnx
rpymnax MigpoCTy Tpas'sHi BUAM Oy/IM BiACyTHI.

Ha npo6wiit wromi Q-3 mig migpoctom Q. rubra
10-piuHOro BiKy BUIOBUII CK/Iafi TPAB'STHOTO APYCY
6yB 6iTHIM 3 IPOEKTVBHUM NMOKPUTTAM MeHIe 1%.

B oxpemux rpymax 10-piuHoro migpocTy Tpas'sHi
BUIN 6ym/1 BiICyTHI, MK HMMM IIOOJMHOKO Tpa-
IULAINCA Ti K BUAY, 1o it Ha Q-2 ta Carex sylvatica
Huds.

3a pesynabpTaTaMi IONbOBMX HOCHIIKeHb B IBa-
Ho-OpankiBchkiit (PoraTnHcbke micoBe rocromap-
cTBO) Ta PiBHeHChKill o6macTsx ([ybeHcbke icoBe
TOCIIOAAPCTBO) Y YMCTUX HAaCapKeHHAX fyba dep-
BOHOTO HaMI BMSBJIEHO CaMoOCiB, e Ha 1 m? Ha-
paxoBano 48-100 pocniuH BIiKOM [I0 TPbOX POKiB,
y TOM 4Yac, SIK I ilepeBocTaHiB Q. robur cxopiB y
Takiit kinpkocTi He 6yn0 3adikcoBaHO HaBITH Ay
minsHok Oinmpmroi mromi. Sk Bkasye C.I. Ilosus-
koBa (Poznyakova, 2019), B ymoBax 3aTiHeHHA
KPOH BEPXHBOTO SIPYCy CaMOCiB BiIMMpa€, OffHaK
3a HasBHOCTI BIKOH Buj H0Ope BiTHOBIIOETHCA.
Hamy rtakox HeopmHOpasoBo OyB 3adikcoBaHuMit
TyCTUil caMociB (3me6inpuioro 3-piunmit) mip Ti-
HUCTMM HaMeTOM BEPXHBOTO APYCY [IepeBOCTAHYy
3 Q. rubra. YMOBY, 0 BYHUKAIOTH 3a IIOPYIIEHHS
BEPXHBOTO APYCYy, CIPUAIOTb PO3BUTKY 3 HDBOTO
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Puc. 2. 3aranpHuil BUITIAL TCOBYX JiIAHOK, JOCTIPKEHNX 3a MeTopuKoo "Twin plots”. A: mpupopsi micu
xiacy Carpino-Fagetea Passarge 1968 3 nomiHnyBaHHsIM y TpaB'siHOMY spyci Carex pilosa; B: 1mcTi HacapKeHHs
Quercus rubra 3 jtoro minbHuM camociBoM (Poraruncnbke micanuTso; poro O.0. Kyuep, 2023)

Fig. 2. General view of the forest areas studied using the "Twin plots" method: A: natural forests of the class

Carpino-Fagetea Passarge 1968 with dominance of Carex pilosa in the herbs layer; B: pure artificial plantations
of Quercus rubra with its dense self-seeding (Rohatyn forestry; photo by O.0. Kucher, 2023)
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(caMociBy) MigPOCTY, AKUI 3TOAOM 3JaTHUI 3aMi-
HUTY MaTe€PUHCbKMUIT fAepeBocTaH. Y IBano-Opan-
KiBCbKill 00i1., Hemoganik M. JonuHa, B JicoBOMY
MacuBi (37e6inbinoro y60Bo-rpaboBuii ic i3 Ha-
CaJDKeHHAMH [y6a 4epBOHOr0) MM CIIOCTepiranm
mopocneBe moHoBAeHHA Q. rubra. 3okpema, 6yn0
3a¢ikcoBano, 10 ¢GopMyBaHHS HAepeBocTaHy Q.
rubra micns py6oK i JHIAMM elleKTpolepenayd
(y micisax iXHbOroO posTallyBaHHS HaJ HacaIpKeH-
HSIMHU) B I[bOMY JIiCOBOMY MacUBi BiZOyBaeTbCs
TOCUTD IIBUJKO CaMe 3aBIAKM KOPEHEBill IOPOCII.
Ockinbky iHII BUAM [lepeB TYT BifCyTHi, TO ny6
YEpBOHMII YCIIIIHO peajisye CBill PenpoOpyKTUB-
Huil norenuian. HasBricTs mpopoctkiB Q. rubra
BUABJIEHO 32 MeXXaMM HacagykKeHb Ha Bimmari go 50
M, 1[0 CBi[YMTD IIPO MOXKIMBE POSIIMPEHHS TIOII
IepeBOCTaHiB Ayba yepBOHOroO. BifmoBigHo iHTEH-
CUBHICTDb AK HacCiHHEBOTO, TaK i IOPOC/IEBOTO IIO-
HOBJICHHSI Iy6a 4epBOHOTO JOCTaTHBO BUCOKA.

Y pesynbrati JOCHiIKEHb 6y110 BCTAHOBJIEHO,
o Ay6 YepBOHMIT YaCcTO HACafKyIOTh Ha MicIi
3pybaHMX NpUPOJHUX JICiB, sKi XapaKTepusyBa-
JIUCA ONTUMAAbHUMI YMOBaMI 3pOCTaHHA (Ba’ Ca’
D,). 3nebinbumoro B ixubomy cknani 6ys Q. robur
(my60BO-6yKOBi, rpaboBo-Ay60Bi, COCHOBO-AY60-
Bi, 1y60BO-COCHOBI 7icK), ane 1oro mimpicT Bif-
Mi4€HO 11 y BOJIOTIIIMX JIicaX, HallpMKJIaJ, CUPUX
cybopax (B,) (my6oBo-cocHOBMX 3 [JOMiHYBaH-
HsAM Molinia caerulea (L.) Moench). IIpoBeneni
HaMM TeobOOTaHiuHI JOCHIIKEHHsS MOKa3aln, 1o
BepTUKAJIbHA CTPYKTypa [AEepeBOCTAHIB JOCUTDH
cripomieHa: B HUX GaKTUYHO BifcyTHIN mippicr i
YarapHMKOBUII SAPYC, HE3Ba)kaldy Ha I'yCTUI Ha-
MeT, OCBiT/IeHiCTb Ha3eMHOTO NMOKPUBY TYT BUIIA.
I3 yarapHUKIB MOOAMHOKO TPAIUISIOTHCA Sorbus
aucuparia L. ta Euonymus europaeus L. Tpas'sa-
HO-YarapHMYKOBUIT sApyc abo BimcyTHi, abo
chopmoBanmit Vinca minor L., mo 3pe6inpuioro
criocTepiraerbca Ha 3axofii Ykpainu. B nux micax
3a¢ikcoBano Bifg 2 mo 10 (B cepegubOMYy 5) BU-
IiB Cy[VMHHMX TpaB'sHUX POC/INH, y TOIl 4ac, AK Y
NIPUPOJHMX JIiCaX Ha CYCiIHIX AiAHKAX IXHA Kilb-
KicTb cTaHOBUTH 11-26 (Y cepenHboMy 16, To6TO
BTpuui 6inmpire) (puc. 2). Y HacamkeHHAX i3 Q.
rubra nocritnumu € Carpinus betulus L. ta Vinca
minor, AKi JOCATAIOTb PiBHA JJOMiHAHTIB, MMOOV-
HOKO TpaIisioTbcsa Acer pseudoplatanus L., Tilia
cordata Mill., Dryopteris filix-mas (L.) Schott, Im-
patiens parviflora DC. Tunosi gomiHanT! Tpas'sa-
HOTO fpyCy HEMOpalbHUX JIciB, K To Anemo-
noides nemorosa (L.) Holub, Asarum europaeum
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Puc. 3. IlopiBHAHHA BupoBoro pisHomaHiTTa (iHAeKcu
Ilennona Ta CiMIcoHa) pisHMX QiTOLEHO3iB Y IPUPOJHMX
nicax i HacamKeHHAX 3 Quercus rubra.

1 — py6oBo-cocHOBI nicu Knacy Quercetea robori-petraea
Br.-Bl. et Tx. ex Oberd. 1957; 2 — HeMopanbHi /icu Kmacy
Carpino-Fagetea Passarge 1968; 3 — micu xmacy Carpino-
Fagetea 3i ciiBfominyBauuam Quercus rubra; 4 — cocHOBI
nicu 3i cniBgominyBanHusaM Quercus rubra; 5 — qucTi Haca-
mxeHHs Quercus rubra. CTOBITMVMKY — MOKa3HUKY iHAEKCY
IllenHoHa, minia — nokasHuKY iHfexcy CiMncona

Fig. 3. Comparison of the species diversity (Shannon and
Simpson indices) of different phytocoenoses in natural fo-
rests and pure plantations of Quercus rubra.

1 — oak-pine forests of the class Quercetea robori-petraea
Br.-Bl. et Tx. ex Oberd. 1957; 2 — nemoral forests of the
class Carpino-Fagetea Passarge 1968; 3 — Carpino-Fagetea
forests with the codominance of Quercus rubra; 4 — pine
forests with the codominance of Quercus rubra; 5 — pure
artificial plantations of Quercus rubra. The columns are the
Shannon index, the line is the Simpson index

L., Carex pilosa Scop., Lamium galeobdolon (L.)
L., Galium odoratum (L.) Scop., Rabelera holostea
(L.) M.T. Sharples & E.A. Tripp (Stellaria holostea
L.), Acer platanoides L. Tojo0, MOBHICTIO BincyTHI
B HacapkeHHsx Q. rubra, Tak camo, 5K i pifKicHi
BMJIY, 1IIO € BUMOIIMBIIINMMA O CTAlOro CKIAAy i
CTPYKTYpPM YIPYIOBaHb.

3aranpHe BHEOBe 0aratCcTBO YCiX [OCTimKe-
HUX THUIIB JIiCiB CIIiBMipHe 3 aHA/JIOTiYHVMM LieH-
TPaJIbHOEBPOIENICHKUMY IoKasHuKamu (Majeko-
va et al.,, 2023), 30kpema, Hamu 3aikcoBaHO 232
BUIV CYOVHHMX POCINH, 3 skux 13 (ab6o 6% Bix
3arajbHol KiZIbKOCTI) € agBEeHTMBHUMM, IO, 3a
BUKIIOYEHHAM [IBOX, € iHBasimHumnu. Hatomicth
y nicax llenTpanbHoi €Bponu TpamisAoTbCA 3a-
rasioM 223 Bunu, 3 akux 10% € agBeHTUBHUMH, a
9 BupiB — inBasiiHuMu (Majekova et al., 2023).
OpHuM i3 04iKyBaHMX pe3y/nbTaTiB HAIIMX HOCTI-
I>KeHb CTano HailHIOKYe BUJOBe 0araTrcTBo poc-
NMVHHKX YIPYNOBaHb YMCTUX HacamKeHb Q. rubra.
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Puc. 4. [liamason eKonoriyHux aMmIvnTyn ekogaxTopiB: 1 — HemopanpHi micu xmacy Carpino-Fagetea; 2 — micu Kmacy
Carpino-Fagetea, B AKi nponnkae Quercus rubra; 3 — umcri HacamkeHHa Quercus rubra; 4 — cocHOBI micu 3i CHiBJOMiHY-
BaHHAM Quercus rubra; 5 — py6oBo-cocHOBI icu kiacy Quercetea robori-petraea.

YMmoBHi nosHadeHHs exodaxropis: Hd — Bonoricts; fH — 3MmiHHiCTb 3BONO>KeHHS; Rc — KucmoTHICTD; SI — comboBumit pe-
xum; Ca — Kapb6oHaTHICTh; Nt — BMicT HiTporeHy; Ae — aepariia rpyHTy; Tm — Tepmopesxum; Om — om6popexnm; Kn —
KOHTVMHEHTaNbHiCTh; Cr — KpiopexxnM; Lc — ocBiTneHicTh

Fig. 4. The range of ecological amplitudes of ecological factors: 1 — nemoral forests of the class Carpino-Fagetea; 2 — Carpi-
no-Fagetea forests with the participation of Quercus rubra; 3 — pure artificial plantations of Quercus rubra; 4 — pine forests
with the codominance of Quercus rubra; 5 — oak-pine forests of the class Quercetea robori-petraea.

Legend of ecological factors: Hd — soil humidity; fH — damping variability; Rc — soil acidity; SI — salt regime; Ca — car-
bonate content in soil; Nt — nitrogen content in soil; Ae — soil aeration; Tm — thermal climate; Om — climate humidity

(ombroregime); Kn — climate continentality; Cr — cryoclimate; Lc — light

3okpeMa, B TaKMX II€HO3aX BUABJIEHO Bifl 4-X [0
17-tu 3me6inpuIoro afBeHTUBHUX BUAIB (y cepen-
HboMY 9). Ockinpku abopureHHi BUAM B LUX Lie-
HO3aX TPAIUISIOTbCA MOOAMHOKO, a cpopMoBaHi
BOHI 371e0iIbLIOTO CaMe YY>KOPiIHUMM BUAAMM,
TO J1 piBeHb QiTO3a0pyIHEHHS Y LUX YIPyIOBaH-
Hax HayBumuii. Hait6inpira kinekicts Bugis (22
B 1I€HO3i) Ta HalHVOK4YUIl piBeHb (iTO3abpyHHEH-
Hs1 XapaKTepHi A/ rpaboBo-Ay060BKX JIiCiB K1acy
Carpino-Fagetea Passarge 1968.

AHari3 NpoBeIeHNX PO3PaXyHKiB IT0OKa3aB, 110
HallBUIIMM BUJOBUM Pi3HOMAHITTAM XapakKTe-
PUSYIOTbCsI yOOBO-COCHOBI Ta HEMOPaIbHI icu
(puc. 3). CyrreBe sHmkeHHA iHpekcy IllenHo-
Ha CIIOCTEPIra€TbCs y 11€HO03aX, Ky IPOHUKAE
Quercus rubra. 3oxkpema, YIpymOBaHHS COCHO-
BO-Iy00BUX miciB Knacy Quercetea robori-petrea, €
JyTAMBIIIMMI O MTPOHVKHEHHSA Ay6a 4epBOHOTO,
sIKe BUK/IMKAE 30iTHEHHs BUJOBOTO Pi3HOMAaHIT-
Ts1 1 BigmoBigHO TpaHcdopmauioo 6ioromy, mpo
mo 7 cBifuuTh 3MeHueHHA iHpekcy llleHoHa y
HOpiBHAHHI 3 Ay60BO-TpabOBMMM JTicaMy K1acy
Carpino-Fagetea. HaitHy>K4i NOKa3HMKM iHIEKCY
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BUZOBOro pisHomaHitTsa (1,87) ouikyBaHO Biz-
MivyeHi I 4MCTMX HacamkeHb Quercus rubra.
O6epHeHO TPOMOPIIifiHa 3a/Ie)XHICTh XapaKTepHa
IJIs TIOKA3HMKIB iHAeKcy foMiHnyBaHHA CiMIICOHa
(pmc. 3): 3i 3MeHIIIEHHAM BUOBOTO Pi3HOMAHITTS
3pOCTa€ POJIb IOMIHAHTIB y TPaB’ AHOMY HOKPUBI.

3 MeTOI0 OLiHKM €KOJIOTiYHMX YMOB Ha OCHOBi
MeTopuKM cuHGiTOiHAMKaLiI 6y/10 po3paxoBaHO
6anpHi MOKA3HUKM [T pisHUX TuUMiB miciB. Exo-
JIOTiYHA aMIUTiTyla yMOB 3pocTaHHA Q. rubra 3a
6inpiricTio mokasHukis ekodakropis (Hd, fH, Rc,
SI, Nt, Ae, Tm, Kn) € mupioro, Hi>XX y IpupogHuX
HEMOPaJIbHUX 4YM XBOWHO-TUCTAHUX JIiCiB Bifmo-
BigHO (pmc. 4). Harmmpinorno exosjoriyna ammii-
Ty#a € B YUCTMX HacafKeHb Ayba depBOHOrO 3a
TaKMMU eKOQaKTOpaMi, K KUCIOTHICTb, OMOPO-
peXUM, KOHTMHEHTA/IbHICTD, peXXUM OCBIiTI€HHS,
a HallBY>K40l0 — JI/IA Kpio- Ta TepMopexumy. ITo-
KasHMUKMU Jeskux exodakropiB (Ca, Om, Cr, Lc)
IJI 9MCTUX HacaKeHb AyOa YepBOHOrO Binpi3-
HAKTDHCA Bifl aHAJOTIYHUX [/ IHIIUX POCMHHNX
YTPYIIOBaHb, a IXHi €KOJIOTiYHI aMIUIiTy Ay 3Mile-
Hi B IIeBHUII OiK.
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IIporHosyBaHHs MOJANBIIOTO PO3BUTKY MAOCHi-
IPKEHUX TUINB JIiCY 1 Haca/pKeHb B YMOBaX 3MiHM
KJIIMaTy IIOKa3ajI0 TaKOX, 1[0 €KOIOTIYHa aMIUIITY-
ma Q. rubra e goctatHPO WNPOKOIO (puc. 5). 3a mif-
BUIIICHHA CEPENHbOPIYHOI TEMIIEPATypy IOBITPsA
HaBiTh Ha 3 °C 6iNbUIICTh €KOMOTTIHNX TIOKA3HUKIB
He BUXOJUTb 3a MEXi 30HM ONTUMYMY 33 BUHAT-
KOM BOJIOTOCTi I'PYHTY i TepMOpexumMy. AMIITYAN
611pIIOCTI TOKAa3HUKIB eKO(aKTOPiB HeMOpab-
HUX JciB 1 HacajpkeHb Q. rubra mepeKpuBarOTb-
ca. IToka3HUKM TaKMX IYMHHUKIB, K TEPMOPEXUM,
KOHTVMHEHTA/IbHICTb, KpPIOPEXUM, OCBIT/IEHICTb,
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Puc. 5. 3MiHM TOKasHUKIB eKO0(haKTOpiB, IPOrHO30BaHi 3a
o - TABUILEHHA TeMIlepaTypu MoBiTps Ha 1, 2 i 3 °C. A: He-
MopaibHi micu xmacy Carpino-Fagetea; B: my6oBo-cocHOBI
nicn knacy Quercetea robori-petraea (1 — 30Ha ONTUMYMY;
2 — cepepiHi 3HaYeHHA; 3 — 3a MiABUIIEHHA TeMIlepaTypu
Ha 1l °C;4 — na 2 °C; 5 — Ha 3 °C); C: uncri HacagyKeHHs
Kn re | Quercus rubra
Fig. 5. Changes in indicators of ecological factors, predicted
for an increase of the temperature by 1, 2 and 3 °C. A: nemoral
forests of the class Carpino-Fagetea; B: oak-pine forests of the
class Quercetea robori-petraea (1 — optimum zone; 2 — mean
Om sl values; 3 — temperature increase by 1 °C; 4 — by 2 °C; 5 — by
3 °C); C: pure artificial plantations of Quercus rubra
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3MiHHICTb 3BOJIO>KEHHSI 301IBLIYIOTHCS, Y TOM 4Yac
AK KUCIOTHOCTI, BMICTY Kap6OHaTiB, HITPOT€HIB,
aepanil — 3MEHIIYIOTbCS.

BignoBingHo, 3a HALIMMU PO3paxyHKaMy, Y 3B's3-
Ky 3 IIOTCIUIIHHAM BifOymeTbcs IIABUILEHHA ce-
PENHbOPIYHMX Ta 3MMOBUX TEMIIEPATYP, 3POCTe
KOHTVMHEHTA/IbHICTh KIiMaTy, 0 BIUIMHE Ha IIPO-
LIeCU IPYHTOYTBOPEHHS, 3HV)KEHHA BOJHEBOTIO I10-
kasHuka (pH), BMmicTy kapOoHaTiB, IpUCKOpEHHS
pO3KIafaHHA MigCTUIKM, 3MIHHOCTI 3BOIOXKEHHA,
MIBMALIOTO BUMMBAHHS a30THUX CIONMYK i 36igHeH-
HA IPYHTIB Ha IIO)KVBHI pEYOBVHM, aepariil.
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O6roBopeHHsA

Iy6 uepsonuit (Quercus rubra) — miBHIYHOaMe-
PUKAHCBKMII BUJL 3 IIEPBMHHUM apeajioM y MeXXax
Cxopy CIIIA it miBreHHO-cXigHuUX perionis Kanagu
(Wilson et al., 2018; Hayda et al., 2022). Ynepuure 3a-
BeseHuit o €sporn B 1691 p. (Bauer, 1953) i Bu-
KOpUCTaHmii y nmicopossefienni y IlIBeitnapii, Toro
K poKy norpanus no benprii Ta Higepnangis. Ha
novatky XVIII c1. (Holub¢ik, 1968) Habys mupiuo-
r0 pO3NOBCIOIKEHHs B €BporIi, 6yB 3aBe3eHUIT O
Benuko6putaHii (B 1724 p.) Ta Himewunnn (B 1740
p.). 3 XIX cT. iforo BUCa)KyBann B LIeHTPaTbHOEB-
POIEIIChKIX NapKax: y cydacHux Yexii (3 1799 p.)
ta CrroBavunmHi (3 1855 p.). [l/11 cTBOpEeHHA TicOBMX
KY/IBTYyp Ay0 4epBOHWIT BUKOPUCTOBYBAIM 3 KiH-
s XIX c1. — mouarky XX cr. (Ivchenko, 2002). B
Ykpaini Bup ynepiue 3'saBuBcs 1809 p. B OcHOB'SIH-
cokoMy (KpacHokyTcpbkoMy) akmiMarusaniiiHoMy
cany Ha XapkiBuai (Debrynyuk, Prydka, 2013).
XpoHororis #1oro BBeNEHHs B KY/IbTYpY, icTOpis
IHTPOAYKIil, BUKOPUCTaHHA B JiCOrOCIOfaPChbKIUX
Li/IAX, TaKCaliiiHi 0cOOMMBOCTI [lepeBOCTaHIB, MO-
mpeHHs i ocobmBocri 6ionorii B €Bporni Ta bara-
TO IHIINX ACIIEKTIB JOCUTH AeTalbHO BUCBIT/IEHI B
ny6/iKanisx yKpaiHCbKUX Ta iIHO3€MHIUX HayKOBIIiB
(Ivchenko, 2002; Majboroda, 2010; Glowacki et al.,
2016; Nicolescu et al., 2018; Hayda et al., 2022).

Ha cporopHi B eBponeiicbkill 4acTyHI KOHTVHEH-
Ty Ay0 4YepBOHMII IOLIMPEHUII MajDke MOBCIOIHO,
KpiM HalixonopHimoi yacTuau CKaHAMHABII Ta #ed-
KUX cepenzeMHOMOPCcbKUX perioHiB (Nicolescu et al.,
2018; Kormann et al., 2023). Voro IIVIPOKO BUKO-
PUCTOBYIOTD Y JiCOBOMY IOCHOJAPCTBI CBponu, e
Lell BUJL € ONHMM i3 HAa/IIOIMPEHINX Yy>KOPiTHIX
IHTPOIYLIEHTIB i3 3arajibHOI0 IUIOLIEI0 HAacaJpKEHb
noHaj 350 Tuc. ra, 6iblie MOMOBMHY 3 IKMX — PO3-
ramoBaHi B Ykpaini (Hayda et al, 2022). Ogaum
i3 HaOINBII KOMEPLIHO 3HAYYILMX Cepel Yy>KO-
pigHUX iHTpoO#yLeHTIB Jioro BBaxawThb y Ilombuii,
IpoTe, K BiIMiYaIOTb IOJIbCHKi NOCTiTHUKMN, Kilb-
KicTb gepeBuHn Q. rubra Ha pUHKY BCe Ilie HeBeJIMKa,
OCKIZIbKM OIIBIIICTh HasABHMX HacaJpyKeHb He OCAT-
mm Biky cturnocti (Woziwoda et al., 2014b).

3aBAsAKM BUCOKIN 3MMOCTIIKOCTI, HEBUOATINBO-
CTi 1O pOMIOYOCTi I'PYHTY, TOJIEPAHTHOCTI IO IIOKA3-
HUKIB OCBIiT/IEHHS 1 3BOJIOXKEHHS, BMCOKIi/l 1HTEH-
CUBHOCTI IPUPOCTY Ta L[OPiYHOMY IJIOJJOHOUIEHHIO
Q. rubra BU3HAHO INEPCHEKTMBHOIO IIOPOMOI0 A
CTBOpEHHS JIiCOBUX HacajpKeHb B Ykpaini (Hryn-
yuk et al., 2009; Burda et al., 2018; Lukisha, Movchan,
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2023). IlepeBarm Jioro BUpOLIYBaHHA BifMideHi
MiCO3HABUAMM I PisHUX perioHiB YKpainm i Jie-
TabHO omycaHi B Husui mpanb (Hrynyuk et al,
2009; Majboroda, 2010; Krivoruchko, 2016).

ITomra MicOBMX KY/IBTYp 3 MepeBaKaHHAM [yda
4epBOHOTO B jTicoBoMy (oHAi Ykpainu me B 1970-
X pp. nepepniyBana 6 tuc. ra (Poznyakova, 2019).
Ha 2002 p. sarajpHa Iyioma JepeBOCTaHiB ayda
YEPBOHOTO, SAKi YTBOPU/INCSA BHAC/IINOK CIIOHTAaHHO-
O TOLIVPeHHs (IOPOC/IEBOTO TOHOB/IEHHS 1 HACIH-
HEBOTO PO3MHOMKEHHsI) CKIafiana MeHIue 1% moni
ycix HacaykeHb IIboro BuAy B Ykpaini (Kaganyak,
2002). Hait6inpuri 3a 1Iomiero icoBi Macusu gy6a
JepPBOHOTO HACIHHEBOTO MOXOMKeHH:I (Maibke 80%)
3HaXOSAThCSA Ha TepUTOpil 06/IACHOrO JTiCOrocIo-
mapcbkoro o6'ennanHs "JIpBiBmic". Pemira mepeBoc-
TaHiB BiJITHOCHO PIBHOMIPHO PO3IOJi/IeH] 110 IHIINX
obnmacHux micorocnopapcbkux 06'egHanusax (Kaga-
nyak, 2002). Ha 3axozi Ykpainu rroma HacaJ>KeHb
3a yyactio Q. rubra nepeBuIye aHa/IOTiYHI ITOKa3-
HUKM 100 BCiX iHIIMX Yy>KOPiHMX BUJIIB i CTaHO-
BUTb O01u3bKo 40 tic. ra (Mazur, 2009).

3a pmaHuMy Takcaumii jiciB B YkpaiHi (ctaHOM
Ha civeHp 2020 p.) 3arajipHa IUIOLIA Haca/pKeHb 3
fybOM 4epBOHNM SIK OCHOBHOIO [IePEBHOIO IIOPO-
IO CTaHOBMIA 66,72 Tuc. ra. Hanbinpmi miomi
JepeBOCTaHIB 3a JIOrO y4YacTi TaK CaMO 30cepe-
mxeHi Ha 3axofi YkpaiHu, sokpema y JIbBiBCbKill
(15 tuc. ra), Isano-®pankiBcpkiit (8,95 Tuc. ra),
Binnunpkiit (8,91 Tuc. ra) ta TepHOminbChKiit
(6,29 Tumc. ra) obmacrax. Hna JIpBiBmuuu i1 Isa-
HO-PpaHKiBIMHM IXHA YacTKa B 3arajbHiil IJIO-
i iciB Hait6imbIIa 1 cTaHOBUTH 1,6-3,4% (Hayda
et al., 2022). Toxx 0OYeBUHUM € 3POCTAHHS IUIOL]
Haca/pKeHb y6a depBoHoro. IIpu npomy crip 3a-
YBaXUTH, 110 B JAHMX IIO TaKcallii JIiCiB HaBefIeHO
IUTOLY YMCTUX HacamkeHb Q. rubra, a 3mimani Ha-
ca/pKeHHs 3 iHmuMU fepeBamy KBasihikoBaHO sIK
inmi Tunm sicis. BifnoBigHO peasnbHa IUIOLIA JIiciB
3 Y4aCTIO IIbOTO BUAY € 3HAYHO O1/IbIIO0.

Ha wmicuyi Bupy6aHux npupomHmx IiciB ico-
BifIHOB/IEHHA NPOBOIVIIN i3 BUKOPVUCTAHHAM 3[€-
6inpioro gy6a yepBoHOro ta fy6a 3BuvaitHoro. ¥
MOMOIMX HaCaJPKeHHsX [Ayba 4YepBOHOrO PO3IO-
Iin JepeB 3a [iaMeTpoM CTOBOYpiB Oinmblu-MeHII
OTHAKOBMII, 3a BUCOTOKIO [iepeBa LMX BUJIB Bill-
pisHAIOTLCA Oinbine. 30kpeMa, y Biui 8-15 pokis
poCnuHM Ay6a 4epBOHOTO XapaKTepu3yITbCs iH-
TEHCUBHIIINM POCTOM i Oifblile TIOMOBUHM JI€PEB
Q. rubra nepeBumyoTb Q. robur. Y HacaIpKeHHAX
ny6a 4epBOHOrO HalbimbLION Oy/la YacTKa Aepes
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3aBBMIIKM 4-6 M, HATOMICTb y fy6a 3BUYAITHOTO
noHap 50% pepes He focaranu HaBith 4 M (Krivo-
ruchko, 2016). 3anacu mepeBuHU Ayba YepBOHOTO
HepeBUIYBa/IM 3allacy JiepeBMHU JyOa 3BUYAlL-
HOTO y HAaCa[PKEHHAX IMiBHOYI CTENOBOI 30HM HaA
11%, micoctenioBoi — Ha 27%, (Majboroda, 2010;
Debrynyuk, Prydka, 2013; Krivoruchko, 2016). ¥
MillIaHUX JIICOBMX HAaCa/PKEHHAX 3 S/IMHOK0 Ta MO-
IPVMHOIO Ay0 YepBOHMII BUCTYIIAB CIIiBJOMIHAHTOM,
a y6 3BMuaitHuit — SK gpyropsigHa mopopa (Hry-
nyuk et al., 2009; Bachynska et al., 2021).
IToxasuuku Qiromacu y aibposi Q. rubra mepe-
BUIIYIOTh aHamoriyni mast Q. robur y TUX CaMMX JIi-
COpPOCTMHHUX YMOBAaX: y MOJIOJHAKAX — y 3-4 pasy,
B CTapIIOMY Billi — B cepefHbOMY BiBiui. 3i 3HM-
JKEHHAM T'YCTOTH Vi PO YKTUBHOCTI, IOTipIIEHHAM
JICOPOCIMHHUX YMOB LI IlepeBara 3MEHIIY€ETbCH,
IpoTe, HaBiTh y cybopax Q. rubra Hakonmuye 6i1b-
mry ditomMacy HiKX HaMNPOAYKTUBHIII MOMy/AIii
Q. robur y nibposax (Blinkova, 2013; Burda et al.,
2018). Quercus rubra Mae KOHKYpeHTHi IepeBa-
ru niepen, Q. robur, W0 BIIMBAa€e Ha BiHOBIEHHS
npupopgHux nicis. TakuMm mepeparaMy HacamIle-
pel € BUTPUBAJIICTD, IIBUKOPOC/IICTb, BiICy THICTb
IPUPORHUX BOPOTiB i XBOp0O, HeBpas3auBicTh 60-
pouraucropocsaumu rpubamu (Woziwoda et al.,
2014a). OpnHiero 3 KOHKypeHTHMX nepesar Q. rubra
€ TAKOXX 0COOMIMBOCTI J10T0 PeNpOAYKTUBHOI 6i0710-
ril, 30KpeMa KOpOTHIMI LMK/ IUIOJOHOLIEHHA, Ha
nporusary Q. robur, IKMit INIOLOHOCUTD OIVH pa3
Ha 5-6 pokiB (Cecich, 1994). Llukn nmogoHoIIeH-
Hs1 Q. rubra cTaHOBUTH 2-3 POKHU, 1O XapaKTepHO
TaKOX 1 /11 {HIIMX BMUAIB ceKiii 4epBOHUX Ay6iB
(Manos, Hipp, 2021) i o3Ha4yae pisHy BpO>KailHiCTb
IIOAiiB y pisHi pokm. 37e6inbIIoro MaKCUMajb-
HUM YPOXKAEM KOJY/IB XapaKTepU3YETbCS JMILE
OJVH pPiK LJUKIy, pelmiTa — MiHiManbHUM. Bucoka
BHYTPIIIHbOBN/IOBA MIiH/IMBICTb PO3MIpiB 1 Barm
xonygiB Q. rubra pobuth iX IpUBaOMMBUMMU IJIS
PisHUX MiCLI€BUX BUJIB TBapMH, 10 TAKOXX XapaK-
TEpHO i1 JyIi NepBUHHOTrO apeany Bupy (Bieberich
et al.,, 2016). Lle cupusie nifBuieHHIO eheKTUBHOC-
Ti PO3MOBCIOMKEHHsI IUIOAIB Ha Oinbui BimcTaHi
Ta MOIIVPEHHIO IIbOTO iHBA3iHOIO 4Y>KOPiHOTO
BUIY B €BPOIeENCbKMX jicax. TakoX Bimomo, 1o
HaBiTh MOOAMHOKI flepeBa Q. rubra BikoM TOHaS
90 poKiB, fIKi IJIOOHOCATD, Ha [iIAHKAX, PO34M-
IIeHMX Iifl Yac JiCOroCnofapchbKux pobiT, MOXYTb
cnpustu BigHoBeHH©O Q. rubra (Woziwoda et al.,
2023). Cepep iHIIIOTO CHOHTAaHHE HMOIIMPEHH:A Ay0a
YepBOHOTO BifiOYBAETHCS 3aBASIKM MULIOIOAIOHUM

IpPU3YHAM i PiSHUM BUJAM COMOK, 1[0 XapaKTepHO i
ms1 nepBuHHOTO (Bieberich et al., 2016), i gnst BTO-
punHoro itoro apeanis (Dubovik et al., 2020).

Y €Bpomni ocTaHHIM 4acoM aKTMBHO FOCIIIKY-
10Tb BIUIUB Q. rubra Ha eKOCUCTEeMHI IOCIyTH, 30-
KpeMa JIOro 3Ha4YeHHA [/IA iHIIUX TOCIOJAPCHKU
LiHHUX TiCOBMX BUJiB. BcTaHOBIEHO, 10 ypoXKaii
wionis Vaccinium vitis-idaea L. y MOIOZOMY COCHO-
BOMY J1ici 3 y6OM 4epBOHMM CTaHOBUB yuure 2%
3apeECTPOBAHOTO B CTAPOBIKOBOMY COCHOBOMY
Jci, a TeHepaTMBHE PO3MHOXXE€HHA POCIMH V. vi-
tis-idaea B nmicax 3a ygactio Q. rubra Bigcyrae (Wo-
ziwoda et al., 2021).

36inblIeHHs IO Ta BiKy HacamxeHb Q. rubra,
a TaKOXX BIUIVMB HA IPUPOJIHI JIiCOB1 €EKOCUCTEMN Ta
IXHi IIOCTYIM, CIIOHYKa€ 4O BUBYEHHA PE3y/IbTaTiB
i HacHifKiB IHTPOAYKIi, OlliHKa AKMX 3HAYHO Bijl-
pisHA€ETbCA 3 pisHMX nosuuiin. HaaBHicTh mopoc-
JIEBOTO TIOHOBJIEHHS, HACIHHEBOIO PO3MHOXKEHH:A
i popMyBaHHA [lepeBOCTaHIB 3aBAAKY aKTMBHOMY
CIIOHTAaHHOMY HOIIVPEHHIO € Oe33alepeyHo I03U-
TUBHUM P€3y/IbTaTOM IHTPOAYKUII Liel mopogu Ta
BOXIMBYM YMHHMKOM PO3BUTKY JIiCOBOTO TOCIIO-
papctea. Ha pymky lO.J1. Karamsaka (Kaganyak,
2002), renotun gy6a 4epBOHOTO MO3UTKBHO Bif-
pearyBaB Ha K1iMaTn4Hi ocobmmBocti Ykpainu, a
1ioro 6iomoriyHi 0cO6MMBOCTI BUABMINCA CyMiCHM-
MU 3 MiH/IMBUMU KJTIMaTUYHUMM iH/IEKCAaMU HAIINUX
perionis. HaromicTp, BigMiueni B Ilonpmii cron-
TaHHE IOIIVMPEHH:, HETaTMBHMII BIUIMB Ha Pi3HO-
MAHITTS Ta YMCEIbHICTh BUJIB CY[IMHHUX POC/INH,
HEMOXK/IMBICTD 30ibIIEHHA 3alIMaHOl IO >KOJ-
HUM 3 IPUPOJHUX BULIB Y Haca/lKEHHAX IO/NbCbKi
OOCIIJHUKM POSITIANAITb SAK HECHpPUATINBI Ha-
cmipku inTponykuii niel nopopu (Kiedrzynski et al.,
2011; Woziwoda et al., 2014b).

Biprak, 3 orAny Ha IIBUAKICTD POCTY, JIETILNI
JOINAL Ta OTPMMAHHA 3allaciB JepeBMHM Haca-
JDKEeHHs Jy0a 4epBOHOTO MAIOTh IIepeBary i JalTh
6inpumnit TpuOyTOK. AJe 30BCiM iHaKIIe CrocTepi-
ra€ThCA, AKIIO POSIIANATY JIiC He AK IPUPORHMIA
pecypc 1l OTPMMAHHSA IEPEBUHM, & AK IIPUPOJHY
eKOCUCTeMY, sIKa HaJja€ 3HAYHO OUIBIINII CIEKTp
€KOCHCTEMHUX TOCIIYT.

3uaune noumpenHs Q. rubra 3a ocransi 30 po-
KiB 3adikcoBaHO y mpupopHux jicax binosespkol
nymi B bimopyci 7 Ionbwmii, o CIpUYMHIOE CYT-
TeBe 30imHeHHsS QITOPISHOMAHITTS, 30iNbLIEHHS
YacCTOTM TPAIUIAHHA IHIINX Yy>KOPiFHUX BUJIB, a
TAaKO)X Ma€ O3HAKM TE€PUTOPIa/bHOI eKCIAHCIl Ha-
BiTb y 6ipHimi ymoBnu, Hix Q. robur (Dubovik et
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al., 2020; Czerepko et al., 2021). 3adikcoBano pis-
Ki 3MiHM B POCIMHHOMY IIOKPMBI JIiCiB, AKi JIMO-
BipHO cripyuyHeHi 30ifHEHHSIM BUIOBOTO CKIALy
nigmicky (Kiedrzynski et al., 2011; Woziwoda et al,,
2014b). Busnaueni fiesxi npucrocyBaabHi 0co6/m-
BOCTi BUJY, 30KpeMa B YKpaiHi. 3a pesynbraTaMu
BUBYEHHS aHATOMO-MOP(OJIOTiYHMX XapaKTepuc-
TUK MUCTKIB Q. rubra BCTaHOBIEHO 3MiHM y Oik
KCepoMOpPGHOCTI, 1O CTif pO3IIAfATH AK ajal-
tuBHi (Kryvoruchko, Bessonova, 2018). Tox, mo-
IIPY TOCIOIAPCHKY ILIHHICTH LIBOTO YY>KOPiZHOTO
iHTponymeHTa, OYy/IO BUABICHO PUSVKY, CIPUYM-
HeHi J10ro iHBas3iliHiCTIO, Ta HETATUBHUI BIUIMB Ha
npupopHe 6i0pi3HOMaHITTA.

DOIOPUCTUYHMIL CKIaJ, HA3€MHOIO APYCY € YyT-
IVMBUM iHAVIKATOPOM 3MiHM CTPYKTYpM Ta (YHK-
L[IOHYBaHHA JCOBOI €KOCKUCTEMM, IO 3ajMIIa-
€TbCA T103a YBarow JiCiBHMKIB. JIucranmit omap
ny6a YEPBOHOTO POSK/IAJAEThCs MOBiNbHINIE, HIXK
Yy OPpUPOAHUX HEMOpPA/JIbHUX JIiCaX, IOr0 TOBLIVHA
6inbIla, MO 3a 3pPOCTAaHHA TeMIIepaTypy IOBIiTPA
HiiBUIYe PU3KMKM BYHMKHEHHs IOXeX. Taki 6io-
LEHOTMYHI 3MiHU CBiff9aTh Ipo Te, 1[0 Ay6 depBo-
HMII Y HAIIMX YMOBAX € HOTY>XHUM efudikaTopom,
KU CHOPUYMHIOE 3HIDKeHHS (iTOpisHOMaHIT-
TS, a BiTaK BUKIMKAE IOPYLIEHHA KOHCOPTUB-
HUX 3B'A3KiB 3 KOHCYMeHTaMM, 3MiHy pelylLieHTiB,
CTPYKTYPM Hi[ICTWJIIKM Ta IPYHTOBOIO IIOKPUBY, i
Ha Miclji IMX Haca/)KeHb TUIIOBI IPMPOJHI TicK He
3MOXYTb CaMOCTIIIHO BiJJHOBUTHCA.

Cxoxi pesynbTaTu HOCTiKEHHA JICiB 3 ydJac-
110 Q. rubra B lleHTpainbHiil €Bpomi OTPUMAHO
cnoBanpkumy BueHumu (Majekova et al., 2023).
YsaranbHIOIOYM HasABHI €BpONENCHKI Ta yKpaiH-
CbKi JlaHi 1OAO /iCOBMX POCAMHHUX YIPYIOBaHb
3a yyacTio Q. rubra cmocrepiraeMo TeHJEHIII0 [0
36iHeHHsT TXHPOTO (IOPUCTUYHOTO PI3HOMAHIT-
T51, 30KpeMa 3arajbHa Ki/IbKicTb BUAIB Y Takux ¢i-
TOLIEHO3aX 3MeHuyeTbcsa 3 30-40 mo 17, a mpoexk-
TUBHE ITIOKPUTTA iHIINMX BUJIIB He mepeBuinye 5%.
I'yctnit HameT Q. rubra, K y BereTaTUBHIil, TaK i B
reHepaTUBHiN ¢asi po3BUTKY IHepeNIKOKa€e IIPo-
HUKHEHHIO CBIiT/Ia, JIOrO ajelonaThyHi BIaCTUBO-
CTi Ta LIIJIPHMI OIaJl, IO IOBLIBHO PO3K/IAJAETh-
Cs, BIUIMBAIOTh HA CEPeJoOBMILE, BHACTIIOK 4OTo i
CKJaf, i cTpykTypa (iToreH031B 3MiHIOIOTHCS.

CunditoiHuKaniiHMit aHaIi3 TPOBIJHUX eKO-
¢daxTopiB Mokasas, Mo HacamKeHHA Q. rubra xpa-
1€ IPUCTOCOBAHI 10 3MiHM IPUPOJHUX YMOB i BU-
TPUMYIOTD CyBOpimi suMu Ta gedinut omanis. Tox
Yy XOfi CyKLecCill Taki yIrpyHnOBaHHA IOTEHLIHO
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3[laTHI 3aMillyBaTy BiJIOBifHI IPUPOJHI JIiCH.
TpukpaTHe 36ifHeHHA (PIOPUCTUYHOrO CKIAMLy JIi-
COBMX POCIMHHUX YIPYIOBaHb i3 HOMiHyBaHHAM
fy6a 4epBOHOTO CIPUYNMHIOE HEMOX/IUBICTb HOP-
Ma/IbHOTO (YHKI[iOHYBaHHS JIiCOBOI €KOCHCTEMU
BHACJIOK MOpyLIeHHA 1i CTPYKTypu (KOHCOPTMB-
HIX 3B's13KiB, GayHICTMYHOTO piSHOMAHITTS KOHCY-
MEHTIB TOIIO). 3 MO3MIIiil OLHHKY CMHTAKCOHOMIY-
HO-TMaHAmAadTHOI opraHisanii 1je IpU3BOAUTL [0
roMorenisailii ekocucreM. ToOT0, Take 306iIHeHHs
BUJJOBOTO CK/IaJy IPUPOJSHUX POCIVHHUX YTPYIIO-
BaHb € (DaKTMYHO IIOYATKOM BTpaTy 6GiopisHOMa-
HITTS, 11O Bi}l6YBa€TbCH AK Ha JIOKa/IbHOMY 6iowe-
HOTMYHOMY, TaK i JIaHAIIAdTHOMY perioHaTbHOMY
piBusx. Ile cnpmumHiOE CKOpOYeHHsI OOCSTIB Ha-
BiThb TUX €KOCUMCTEMHUX ITOCIYT, AKi MalOTh aTpaK-
LiliHe 3HayeHHA. Toxx umcTi HacamkenHs Q. rubra
He CIPUATMMYTb €MOLIiNHIN po3pAALI, a OTXKe I
He BUKOHYBATVMYTb OIHY 3 BaKIMBUX (DyHKIIiN
nicy — BigHOBIEHHA a00 IOKpalleHHs eMOLili-
Horo craHy. IIpore Leil HaIPOCTINIL NTPUK/IAZ
CKOPOYEHHH CIIEKTPY €KOCUCTEMHUX IIOC/TYT HeMO-
CTaTHBO iMIOCTpye Ti MIMOMHHI KackajgHi mporecu
Ta HACIJKM, AKi 3PEIITO0 BIVIMHYTH Ha KOOO6Ir
pedoBMH y 6ioccepi B manmexkomMy Maiiby THbOMY.
Buacnigox morermiHHA TpodivuHi maHIIOrH,
(GYHKI[IOHYBaHHS, KOIOOOIr pe4OoBUH, TpaHCPOp-
Malis eHepril B eKocucTeMax OyAyTb IIOpYIIeHi i
He BiJIOBiJaTMMYTb IPUPOAHMUM IIpoliecaMm, IIpHu-
TaMaHHUM JIS TeNepillHiX HeMOpaJabHUX IIPU-
POIHMX JIiCiB. 3Ba)Kal04) Ha BUCOKY KOHKYPEHTHY
3paTHicTh Q. rubra, Ha Micli TaKuX HacaKeHb He-
MO>X/IVIBE BiIHOB/IEHHA TUIIOBMX HEMOpPa/JIbHUX 49U
XBOVHO-TUCTAHMUX MiciB. BpaxoBywoum TeHJeHIIiI
3MiHM K/IiMaTy, MOXXHa CIIPOrHO3yBaTH, IIO €KC-
manciss Q. rubra rpuBarume (Didukh, 2023). Vmo-
BipHO, 3MiHa peXXMMY 3BOJIOKEHHSA Ta NMOTEIUIIHHA
CHPUATUMYTD IIVPOKOMY JI0TO PO3CENIEHHIO B JIiCO-
Bil1 1 JIICOCTENOBIN 30HaX Y MiBHIYHOMY HaIlPsAMKY.
B Q. rubra cTaHOBUTBH 3arposy mjIsi poc-
JIMHHOTO TIOKPUBY OO0'€KTiB IPMPOIHO-3aIOBif-
Horo ¢oHpy (II3®) VYkpainum (Zavialova, 2017).
KpiM crIOHTaHHOTO NOMMPEHHS BUAY 3 IPUJIEITINX
NCOBMX MacKBiB y 6ararbOX HaIliOHaJIbHMX IPU-
POIHMX MapKax i mprupopHux 3anosigankax (I13),
ICHYIOTb HaCaJDKEHHsA 3 Di3HOIO JIOIO YYacTio, fie
POCIIMHU JOCAIIN TeHepaTuBHOI ¢asu. Ilnomono-
mwenHs y Q. rubra mounHaeTbes 3 25 POKiB i Tpu-
Bae moHalmenle 30-50, a makcumanbHo 80-120
pokis (Wilson et al.,, 2018), 3a Takux ymMOB pU3UKK
JIOTO HEKOHTPOJIbOBAHOTO IOIIMPEHHSA CYTTEBO
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3pocratotb. Ha cboropHi HacajpkeHHs 3 AyOoM
4epBOHUM Y CKIafli lepeBOCTaHiB 3a¢ikcoBaHi Ha
6araTboX 3allOBiJHNMX TEPUTOPIAX, 30KpeMa 4MC-
neHHux o0'extiB II3® MicleBOro 3HayeHHsd, a Ta-
KOX 3aranpHofiepxasroro (I13: "Mego6opnu", "Top-
raun", JHinpoBcbko-Opinbcbkmit, KaHiBchKuil;
HIII: "Binoosepcokuit’, "Bwxkuniupkuit’, "TeTsb-
MmaHcbKuil', "TonociiBepkuit’, "TynynpmyHa", "ec-
HaHcpKo-Craporyrebkmit’, "TunsaHcpkuit’, "Me-
suHcpkuit', "Tlominbebki  ToBTpm', "CkomiBebki
beckmmn", "Yoxauncpkuit", "Tanuubkuit"). Bugnm ni-
SITBHOCTI, 1[0 A03BOIeHI YMHHMM 3aKOHOJaBCTBOM
YkpaiHu Ha TepuTOpii 06’€KTiB IIPUPOLHO-3aIIOBIz-
HOro QoHJY, He 3a0€3IeYyI0Th Ha/eXKHOI eheKTUB-
HOCTi 3an06iraHHsA NOMVpeHHI0 a00 BIUIMBY #yda
4YepBOHOrO. BificyTHICTD Iepemkoy nmiie Crpuse
JIOTO0 aKTMBHOMY IOLIMPEHHIO, BKJIIOYHO 3 IIpU-
pomHumu dironeHosamn. IIpomoBXKeHHsT BUKOPU-
CTaHHA fy0a 4epBOHOrO B JIiICOBiHOBJIEHHI Ta JIi-
COpO3BEJIEHHI B YKpaiHi CTBOPIOE NIPAMY 3arposy
ITOCM/IEHHS eKCITaHCil, ajpke 10 HaABHOTO CIIOHTAH-
HOTO IOIIVPEHHS JJOMAETHCA 1Ile 11 HaBMVICHE JIOTO
PO3IOBCIOJPKEHHS, SIKE TPUBAE.

BucHoBxnu

3a HaABHUX YMOB i Oflep>)KaHMX pe3yNbTaTiB Ipo-
THO3YBaHHs 3 YpaxyBaHHAM 3MiHM KIiMary my6
YepBOHMIT B YKpaiHi XapaKTepU3yeETbCsA IMPOKOI0
€KOJIOTO-LIEHOTMYHOI0 aMIIITY/0I0, BUCOKOIO iH-
TEHCUBHICTIO TTOHOBJIEHHS, 3J/IaTHICTIO 3MiHIOBATU
BUXigHI pecypcu exocuctemy (mOKasHUKM i-
TOCEpPENOBUILA, (bisiOHOMquiCTb, BUIOBUI CKJIaf,
CTPYKTYpY TOILIO), il (PYHKLiOHYBaHHsS Ta eHepre-
TdHMI OanaHc. Harjmmpiioo € ekonoridHa amim-
niTypa gyba 4epBOHOTO B YNMCTMX HACa/PKEHH:AX 32
TaKMMHU eKOo(aKTopaMy, K KUCTOTHICTb, OMOpO-
PpEXUM, KOHTMHEHTA/IbHICTD, PEXVM OCBIT/IEHHA.
ITpouukuenus Q. rubra B mpupopHi micosi ¢iro-
LIEHO3Y 3aBIAKM KOHKYPEHTHUM IlepeBaraM LibOro
y>KOPiTHOTO BUJY Iepefi aOOpUTeHHNMMIU JiepeB-
HYIMU TTIOPOfIaMM CITPUYMHIOE 30i{HEHHSA BUIOBOTO
CKIaZly POCAMHHMX YIPyNOBaHb BHACMI/IOK "BUTic-
HeHHA' BUJIB IPUPORHOI (IOpPY, IEPEelIKOKAE

IIOHOBJIEHHIO NpUPOSHMX jiciB. HeratusHmii
BIUIMB Ha 0iOpi3HOMaHITTS ab0 MOB'sI3aHi 3 HUM
eKOCICTeMHi Iocmyry o6yMoB/IeHi iHBasiliHOWO ak-
TUBHICTIO Iy6a 4epBOHOTrO, L0 BHACIIOK 3MiHU
KJIIMaTy IOCHINTD JOrO €KCIaHCilo i 3arpo3y He-
MOpaJIbHMM JTicoBUM iToLleHO3aM Y micoBiit i -
COCTeIOoBill 30Hax YKpainu. Bucoka iHTeHCUBHICTD
JIOTO0 CIIOHTAHHOTO IIOIIMPEHHA CTBOPIOE PUSUKU
I/Is1 IPUPOJHMX €KOCUCTeM 00 €KTIB IIPUPOSHO-3a-
nosigHOro GoHay Ykpainu.

OKkpeMo cr1ifi 3ayBa>kIUTH, 1O 3 OIJIAALY HA 3HAYHY
TOCIOAAPCbKY LIiHHICTb Ay0a 4epBOHOTO Ta MOX-
JIMB1 €KOHOMIiYHI BUTOAM IJIA Jep>KaBM BiJj JIOr0O
BUPOIIYBAaHHSA, Ha AKUX HAroJIOUIYIOTb JTiCO3HAaB-
111, HAMJIOI/IbHIIINUM i IeBHO €QUHUM MOXX/IVBUM
Croco60M TMPOFOBXKEHHS IIOT0 BUKOPUCTAHHS €
KyIbTVBYBaHHA y BUIJIAJL CIeljiaTbHUX LiIbOBUX
IJIAHTALi} 3 TEBHUM PEXUMOM TOCIONAPIOBAHHSA
Ta 060poTOM pyOKM, 00 MOHOKYIBTYP Ha Hesli-
COBUX 3eMJIsiX. Takmit crocib6 Mae BKIIOYaTH 3a-
MIPOBa/KEHHsI 0O0B'SI3KOBOTO KOHTPOJIIO 1 3aXOfiB,
CIIPAMOBAHMX Ha INEPENIKOJPKaHHA CIIOHTAHHOMY
HOIIVPEHHIO POCIMH 3a MeXi IyaHTauiit. [ 36e-
PpeXXeHHs IPUPOINHUX JTICOBUX €KOCUCTEM BK/IIOYHO
i3 3a0e3rneyeHHAM IXHBOIO BiTHOB/IEHHS SAK OCHO-
BU JIiCOBMX pecypciB YkpaiHu HeoOXigHO 3ampoBa-
OUTH TIOCTiIIHUIT MOHITOPVMHI HAasABHUX HAaCaJ KEHb
Q. rubra 3 MeTOI0 3aII0OIraHH JIOT0 IPOHUKHEHHIO
B ypasnusi go ¢iroinsasiit npupopHi nicosi ¢ito-
LIEHO3M.

JoTpuMaHHA eTUYHUX HOPM

ABTOpU TOBiOMIAIOTH IPO BifCYTHICTH OYAb-
SIKOTO KOH(QIIKTY iHTepeciB.
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Abstract. The impact of Quercus rubra on the plant diversity of native forests of Ukraine has been investigated. The plant
communities of artificial plantations dominated by northern red oak have such general features as poor species composition,
with projective coverage values of other species not exceeding 5%, and a simplified vertical structure of the tree layers. In
natural forest plant communities with the participation of Q. rubra, there are no rare and typical nemoral dominant species,
which results in disruption of consortial relations in ecosystems. Such changes are due to the biological and ecological
peculiarities of this species, in particular, its dense crown, abundant biomass of leaves, which reduces lighting, and allelopathic
properties; all those factors affect the physical and chemical characteristics of biotopes. Quercus rubra artificial plantations
are more adaptive to changes of natural conditions and are able to withstand harsher winters and lack of precipitation. The
ecological amplitude of this species is wide, and even with an increase in the average annual temperature by 3 °C most of the
ecological indicators do not go beyond the optimum zone of the species, except for the soil moisture and thermal regime.
The amplitudes of main indicators of ecological factors of temperate forests and Q. rubra artificial plantations overlap. The
dominance of Q. rubra reduces the quality of ecosystem services of native forests. The high competitive advantages of Q.
rubra are the reason for the impossibility of natural restoration of the typical broad-leaved or coniferous forests on those land
plots where they were replaced by artificial plantations of northern red oak or its tree layers were formed as the results of the
spontaneous distribution of this species. In the successions, the communities with the participation of northern red oak are
potentially able to replace the native forest phytocoenoses.

Keywords: artificial plantations, climate change, ecosystem services, forests, invasiveness, phytodiversity, phytoindication,
Quercus rubra
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Abstract. The article reports a new alien plant species found in Georgia / Sakartvelo, Lobelia urens (Campanulaceae: Lobelio-
ideae), first recorded in 2012 in the floristic district of Adjara. Data on its distribution and ecological and cenotic interactions
with local native and alien species under new environmental conditions are provided.

Keywords: Adjara, Lobelia urens, new alien plant species

Introduction

Lobelia urens L. (Campanulaceae, subfamily Lobeli-
oideae) is a plant species of the diverse and wides-
pread genus Lobelia L. (see below). The subfamily
Lobelioideae (now included in Campanulaceae but
earlier often recognized as a separate family Lobe-
liaceae) includes about 30 genera with at least 1200
species (Knox et al., 2008). Morphologically they
are characterized by resupinate flowers with zygo-
morphic corollas and connate anthers (Lammers,
2011 and references therein). Representatives of the
subfamily are widespread throughout the world, ex-
cept the Middle East, the Arctic, and some parts of

Eurasia (e.g., Eastern Europe and the Central Asian
region). Approximately half of them are of South
American origin, and thus South America is consi-
dered as one of the most important centers of diver-
sification of that group (Kagame et al., 2021).

The genus Lobelia is one of the largest genera in
the subfamily Lobelioideae. It was subdivided by
Wimmer (1948) into three subgenera, subg. Lagotis
F. Wimmer (which should be called Lobelia subg. Lo-
belia because it contains the type of the genus), subg.
Mezleria (Presl.) E Wimmer, and subg. Tupa (G.
Don) F. Wimmer and numerous groups of subordi-
nate ranks (Wimmer, 1948), while Lammers (2011)
recently recognized 18 sections and no subgenera.
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The genus Lobelia includes from 415 (Lammers,
2011) to more than 440 species (POWO, 2022-on-
ward), with subcosmopolitan distribution; its di-
versity centers are mainly located in the tropics and
subtropics (Spaulding, Barger, 2016). It is also rath-
er widespread in warm temperate regions. In cold
temperate regions, they are less common and their
distribution there decreases as compared to that in
tropical and subtropical areas.

The name of the genus, Lobelia, was coined in
1703 by the French botanist and explorer Charles
Plumier, who discovered a new plant in the West In-
dies and named it Lobelia after the Flemish physicist
and botanist Matthias de I'Obel, Latinized as Lobelius
(Lloyd, Lloyd, 1909; Spaulding, Barger, 2016). Lin-
naeus (1753) kept the name of the genus proposed
by Plumier in the polynomial form, and validated the
binomial name Lobelia plumieri L. that commemo-
rated Plumier (Lammers, 2011). Lobelia includes an-
nual and perennial herbaceous and shrubby plants.

Until now, 75 species of 5 genera of the fami-
ly Campanulaceae have been reported in Georgia
(Gagnidze, 2005; GBD, 2007-onward). Lobelia
urens is a new alien species discovered in Georgia.

The aim of the present research was to study dis-
tribution characteristics and species composition of
the plant communities with Lobelia urens in its dis-
persal areas in Georgia.

Materials and Methods

Traditional botanical expeditions and field research
involved plant descriptions, photography, plant sam-
pling, herbarium preparation, and identification. Ap-
propriate scientific literature and online sources were
used for plant identification (GBIF, 2022-onward;
Dmitrieva, 1990a, b; Averis, 2013; Spaulding, Barger,
2016; Beentje, 2016; POWO, 2022-onward; Fischer
et al., 2018; Pell, Angel, 2021; https://www.brc.ac.uk/
plantatlas/plant/lobelia-urens).

Our studies were conducted in 2014-2021 with
the aim of clarifying the biomorphological char-
acteristics of Lobelia urens and the species com-
position in its distribution area in Georgia. In
2017-2020, we used transects as the primary sur-
vey method for the study of Lobelia urens and its
accompanying and associated species in the study
area. During the field surveys, six transects were se-
lected (1 m wide x 280 m long). In each transect, 20
marked sample plots/squares (1 x 1 m) were used
to determine the density, frequency, and projective
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coverage of Lobelia urens. Monitoring was conduct-
ed twice during the vegetation period in the plots/
squares, at the beginning of the vegetation period
and at the flowering-fruiting phase. A total of 240
entries were made every year. Based on these data,
the mean values were calculated.

Nomenclature of the plant species mostly follows
the Plants of the World Online database (POWO,
2022-onward). Field information for mapping was
collected with a Garmin GPS MAP 64st handheld
GPS. The maps were compiled using the geograph-
ic information systems (GIS) software Esri Argis
ArcMap. Maps are made in UTM WGS 1984 Zone
37N coordinate system.

Results and Discussion

Lobelia urens L., Sp. Pl. 2: 931 (1753).

Lobelia urens is a perennial rhizomatous her-
baceous plant. Rosettes consist of 5-15 cm long,
inverted ovate, sometimes more elongated, and ir-
regularly toothed leaves. An erect stem or several
stems, 10-100 cm tall, develop from each rosette.
The leaves on the stem are narrower and shorter
than the rosette leaves. Flowers bisexual, zygomor-
phic, and inverted (representatives of Campan-
ulaceae subfam. Lobelioideae usually have three
petals above and two below, while Lobelia has the
opposite — two petals above and three petals be-
low). Corolla five-lobed; flowers entomophilous
(insect-pollinated), sometimes self-pollinating. Ca-
lyx tube cylindrical, petals bilobed, 10-15 mm long,
light purple. The upper lobe consists of two sharply
divided lips, while the lower lobe has three lips. All
lips end in a pointed, backward-curved tip (Fig. 1).

Stamen filaments free, attached to the corolla by
antheridium. Stamens black, covered with white
hairs. Stigma cephalic, weakly glandular, style thin.
Pistil bilocular, with many ovules. About 200 light
brown seeds less than 1 mm long develop in a fruit.
Ripening and dispersal of seeds occur parallel to flow-
ering. Flowering begins at the end of May / early June
and lasts until the end of October, and in some speci-
mens flowers were also observed in November. After
the end of flowering in late autumn, the aboveground
parts dry up, and new rosettes form (Fig. 2).

We recorded Lobelia urens in Kobuleti (Adjara,
Georgia), on wet secondary disturbed areas, be-
tween 10 and 30 m above sea level. The monitoring
area of L. urens, according to the provided map, was
approximately 25 ha (Fig. 3).
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Fig. 2. Lobelia urens, vegetative (by rhizomes) and generative (by seeds) propagated plants

The exposure is flat, soil is poorly developed.
In the 1920s, in the mentioned areas when canals
(waterways) were constructed, local species, rep-
resented mainly by beech (Fagus orientalis Lip-
sky), hornbeam (Carpinus caucasica Grossh. [=
Carpinus betuus L.]), Strandzha oak / Hartwiss
oak (Quercus hartwissiana Steven), rhododen-
drons (Rhododendron ponticum L., R. luteum
Sweet) were cut down, and species of eucalyptus
(Eucalyptus cinerea F. Muell. ex Benth., E. globulus

Labill., E. viminalis Labill.), cryptomeria (sugi,
Cryptomeria japonica (Thunb. ex L. ) D. Don),
and cinnamomum (Cinnamomum glanduliferum
(Wall.) Meisn.) were planted. At the end of the
1980s, the plantations grown in these territories
almost disappeared. In the degraded, empty and
abandoned sections, under conditions of competi-
tive relationship between species of local and alien
origin, certain cenotic groups (more or less estab-
lished plant communities) gradually formed.
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Fig. 3. Geographic location of the studied populations of Lobelia urens (study area)

In 2012, the construction of the Kobuleti bypass
road started in this territory. In parallel with the
construction of the road, the introduction of differ-
ent types of plants intensified. Among them, a new
species of foreign origin, heath lobelia — L. urens,
appeared and started to spread.

As our observations demonstrated, the first regis-
tered specimens of Lobelia appeared in the research
area in 2012. In each subsequent vegetation period,
the area and frequency of distribution increased,
therefore from 2017-2020, we carried out a study of
density, frequency, and coverage using the method
of squares.

In 2017, the maximum number of specimens re-
corded in a sample plot was six units, and the av-
erage number in a transect — 728 units; density —
2.6, frequency — 70%, and coverage — 12%.

According to our research in 2018, all these
values increased. The maximum number of speci-
mens in a sample plot was eight units, and the av-
erage number in a transect was 980 individuals,

472

density — 3.5, frequency — 80%, and coverage —
15%.

In 2019, the data increased slightly compared to
the results of 2018. The maximum number of speci-
mens in the sample plot was eight units, and the av-
erage number in a transect — 1092 individuals, den-
sity — 3.9, frequency — 95%, and coverage — 17%.

From the received data, the meeting indicators
are especially important. In 2017 the frequency val-
ue was 70% and in 2019 it increased to 95%. The
plant was spotted in 95% of the sampled transects.

Over the following years (2020-2021), the distri-
bution area of Lobelia expanded. However, its den-
sity is low, the plant does not yet creates economic,
ecological and health problems, and it is unneces-
sary to consider its potential invasiveness at this
stage. It adapts particularly well to moist soils and is
widely spread along canal edges. In the distribution
sites, accompanying species were registered, form-
ing communities of specific structure and species
composition. The following 81 plant species have
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been recorded in the distribution area of Lobelia
urens in Adjara: Acalypha australis L., Aira elegans
Willd. ex Roem. & Schult,, Alnus barbata C.A.
Mey. (= Alnus glutinosa subsp. barbata (C.A. Mey.)
Yalt.), Bellis perennis L., Blechnum spicant (L.) Roth
(Struthiopteris spicant (L.) Weiss), Calliergonella
cuspidata (Hedw.) Loeske, Capsella bursa-pastoris
(L.) Medik., Cichorium intybus L., Cardamine hirsu-
ta L., Carex riparia Curtis, Centaurium tenuiflorum
(Hoftmanns. & Link) Fritsch., Cinnamomum glan-
duliferum (Wall.) Meisn., C. japonicum Siebold ex
Nakai., Commelina communis L., Corylus avellana
L., Cryptomeria japonica (Thunb. ex L. f.) D. Don.,
Cyperus esculentus L., C. longus L., Erigeron annu-
us (L.) Dest., Eucalyptus cinerea F. Muell. ex Benth.,
E. globulus Labill.,, E. viminalis Labill., Euphorbia
falcata L., E. peplus L., E. stricta L., Fragaria vesca
L., Filago arvensis L., Frangula alnus Mill., Hydro-
cotyle ramiflora Maxim., H. vulgaris L., Hypericum
androsaemum L., Juncus effusus L., J. tenuis Willd.,
Kummerowia striata (Thunb.) Schindl.,, Kyllinga
gracillima Miq., Leontodon hispidus L., Lespedeza
bicolor Turcz., Logfia gallica (L.) Coss. & Germ.
(Filago gallica L.), Lonicera japonica Thunb., Lolium
perenne L., L. rigidum Gaudin, Lysimachia japoni-
ca Thunb., Lythrum salicaria L., Mentha aquatica
L., M. pulegium L., Microstegium japonicum (Miq.)
Koidz., M. vimineum (Trin.) A. Camus, Miscanthus
sinensis Andersson, Odontoschisma denudatum
(Nees) Dumort., Osmunda regalis L., Oxalis cor-
niculata L., Paspalum distichum L., P. thunbergii
Kunth, Persicaria hydropiper (L.) Delarbre (= Po-
lygonum hydropiper L.)., P. thunbergii (Siebold &
Zucc.) H. Gross (= Polygonum thunbergii Siebold &
Zucc.), Phytolacca americana L., Plantago major L.,
Poa annua L., P. compressa L., Polytrichum strictum
Menzies ex Bridel., Prunella vulgaris L., Pteridium
aquilinum (L.) Kuhn (incl. P. tauricum V.I. Krecz. ex
Grossh.), Pteris cretica L., Rubus caesius L., R. ser-
pens Weihe ex Lej. & Courtois., Rumex acetosella
L., Senecio sylvaticus L., S. vulgaris L., Setaria faberi
R.AW. Herrm., S. intermedia Roem. et Schult.,
Smilax excelsa L., Sphagnum cuspidatum Ehrh. ex
Hoftm., Spiraea japonica L. f., Thelypteris limbosper-
ma (All.) H.P. Fuchs (Oreopteris limbosperma (All.)
Holub), Trifolium diffusum Ehrh., T. echinatum M.
Bieb., Vaccinium arctostaphylos L., Verbascum blat-
taria L., Viola prionantha Bunge, V. reichenbachiana
Jord. ex Boreau, Verbena brasiliensis Vell.

Among them, 39 species are native, while the
remaining 42 taxa are alien in our area. Among

aliens, 20 taxa are of East Asian origin, 8 taxa orig-
inated from the Mediterranean region, 7 taxa from
Europe, 3 taxa from North America, 3 taxa from
Australia, and one species originated from South
America (Dmitrieva, 1990a, 1990b; Davitadze,
2001; Kikodze et al., 2010; Mikeladze et al., 2017).

The plants of foreign origin began to spread in
Georgia since the ancient times, and their intro-
duction and spread continue today. Many of alien
species have become so established in local plant
communities (biocenoses) and ecosystems that it
is difficult to distinguish them ecologically from
native species (Davitadze, 2001; Mikeladze et al.,
2018). Their spread is mainly related to the geo-
graphical location and climatic conditions of Geor-
gia. The non-native species are especially abundant
in the coastal zone. One example of this is the ap-
pearance of singular specimens of Lobelia urens in
2012, which today can be considered as naturalized
species for coastal Adjara, judging from the density,
frequency, coverage, flowering, and fruiting indica-
tors that we studied.

According to references, L. urens has a Lusita-
nian pattern of distribution in Europe and North
Africa that extends from Morocco, Madeira, and
the Azores, in the south along the Atlantic coast
through Portugal, Spain, and France, as far north-
ward as Belgium (Dinsdale, 1996). In France it
grows in the plains, in Spain it occurs in high val-
leys (up to 830 m above sea level), in Madeira the
plant is mainly found between 600-915 m, and in
Portugal it is present in the coastal plain, going in-
land up the valleys of the wetter northern provinc-
es to 800 m (Brightmore, 1968). In the Azores it is
found above 300 m in grazed pastures. In Britain
Lobelia urens is a lowland species common only on
the southern coasts, with an altitudinal range from
25 m up to 210 m. It is characterized by a rare dis-
tribution and is included in the Red Data Book of
Britain as a Vulnerable species (Perring, Farrell,
1977; Dinsdale et al., 2003). In our research, in the
study area in Georgia (Adjara) L. urens was found
mainly between 15 and 35 m above sea level.

The focus of our research was monitoring of the
new alien species. Since Lobelia is considered a Vul-
nerable species in Britain, we studied its distribu-
tion in the research area (Georgia, Adjara) by the
method of squares in order to determine the pecu-
liarities of its naturalization. Along with Lobelia, we
studied accompanying species in the distribution. It
is the first-time research in this direction that has
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been carried out on that species. In the next stag-
es of the research, monitoring and study of the dy-
namics of the species spread will continue.

Conclusions

Lobelia urens (Campanulaceae), a herbaceous per-
ennial species, originally of the Lusitanian area in
Europe and North Africa, is found for the first time
in the floristic region of Adjara in SW Georgia in
2012. This is the first record of this alien species, and

in its distribution area in Adjara. In total, 81 taxa of
vascular plants and mosses have been recorded as
co-occurring in plant communities with L. urens.
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Lobelia urens (Campanulaceae), HOBUIT HATypani3oOBaHUIL TyKOPIiTHIIT
BHJ, 3 IPUMOPCHKOI Teputopii Amkapn (miBgenno-3axigHa Ipysis / Cakaptseno)
LII. MIKEJTAZI3E !, T.K. BOJIKBAJI3E !, T.E. ITAIHIZI3E 2, M.Y. TABITAJI3E 2
! TncruryT ¢iromarosnorii Ta 6iopisHoMaHiTTs, BaTyMCchKuit AepyxaBHMUIT yHIBepCUTET
imeni lllora Pycraseni, 6200 Kobyneri, Ipysis / Cakaprseno
2 Kadenpa 6iomorii, BaryMchknit ep>xaBHUIT YHiBepCcHTET
imeni llora Pycraseni, 6010 barywmi, Ipysia / Cakaprseno

Pedepar. Y craTTi NOBiTOM/IAETbCS MpO HOBMIT Uy>KOpifHMit (agBeHTUBHMIT) Bup i Ipysii / Cakaprseno, Lobelia urens
(Campanulaceae: Lobelioideae), ynepiue suaiifennit y 2012 p. y propuctuanomy perioni Amkapa. HaBeeHo BizoMocTi Ipo
0COOMMBOCTI FIOTO MOMPEHHS i IIeHOTNYHI 3B'A3KM 3 a0OPUTeHHNMI Ta {HIIMMU Yy>KOPITHUMIU BUIAMY POCIUH Y HOBUX
IPUPOIHUX YMOBaX.

KmrouoBi croBa: Lobelia urens, Amyxapa, HOBMIT Ty>KOPiHNUIT BUJI POC/INH
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RESEARCH ARTICLE

Botrychium virginianum (Ophioglossaceae) —
HoBuit BUA s ¢pnopu Bommucekoro Ionicesa (Ykpaina)

Isan M. TAHWIMK " (2, Biraniit O. BOJIOQVUMMUPEILD 2
! Incturyt exonorii Kapnar HAH Vkpainu,
By1. KosenpHnubka 4, JIpBiB 79026, Ykpaina
2 HarnioHa/IbHMIT YHIBEPCUTET BOJHOTO TOCTIONAPCTBA Ta
IIpUPOZIOKOPUCTYBaHHA, Byl M. Kapnayxosa 53a, Pisne 33019, Ykpaina
3 Nep>xaBHuit npuponosHasamit Mysert HAH Ykpainn,
By Tearpasnbha 18, JIbBiB 79008, Ykpaina

* ABTOp M1 MuCTyBaHHA: idanylyk@ukr.net

, Onexcanpp T. KY3SPIH 3

Pedepar. Ilig wac nopucTNyHNX HOCIIPKEHDb, IIPOBeeHNX Y MiBReHHI wactuHi Bomuucbkoro ITomiccs (PiBHeHcbKa
0671.) y mumHi 2021 poky, Breplte i L€l TepuTOpil 6YI0 BUSBIEHO PapUTETHNUIT PeNiKTOBMIl BuL — Botrychium virginia-
num (Ophioglossaceae). 3rifHO 3 maHVMMM YKpalHCHKUX CO30JIOTiYHMX IPKepes, BiH HaJeKUTDb O KaTeropii "sHMUKao4ux', a
3a kateropusauieio IUCN — no Kpurnuno sarpoxenux (CR) Bupis dnopu Ykpainn. Ha teputopii Ykpainmu, ge mpomsrae
HiBfleHHa MeXKa JI0oTo apeajy, Ha CbOrOfiHI 3apeecTpoBaHO 30 JOKasmiTeTiB, GIMBLICTD 3 AKMX HABOJATHCA 3a JAHUMM JI0
nepioi mooBuHn XX CTOMITTA. BusBreHe MicriesHaXomKeHHs B. virginianum mnpuypodeHe ;0 KapOOHATHOTO MiIBUIIEHHS
IeplIoi HaJ3aIuIaBHOIL Tepacu Ipasoro 6epera p. Topunp y Mesxax Kocrominbcbko-BepesHiBcbkoro ¢isnko-reorpadiyaoro
paitony npupopHoi o6macti Bomucpkoro Ilomices. HeuncnenHa /IoKanbHa IOMY/LLIA CKIAJA€TbCs I[OHAIMEHIIe 3 ITATH
0COOMH BUCOKOI XXUTTEBOCTI. [lOCi/PKeHO eKomoro-QiToeHOTHYHI YMOBY BUSB/IEHOTO ocenuia B. virginianum i 3’sacoBaHo
itoro mimiryrodi ¢akTopy. PeKOMeH[[OBaHO pPO3IIMPNUTY MeXi OOTAHIYHOTO 3aKasHMKA 3araIbHOAEP)KABHOTO 3HAYEHH:
"Cycpkuit" 3 MeTOI0 BKJIIOUEHHS [0 JI0TO TePUTOPIi JOCTIKeHOI Ji/ITHKM 31 CKYIYeHHAM papUTeTHNX BUJIB GIOpH, Y TOMY
yycni B. virginianum.

Knro4ogi cmoBa: exoror, manopoTh, MomupeHHs, PiBHeHCbKa 0671aCTh, pinkicauit Buz, YepBoHa kHMra YKpainu

Bcryn

3a cyuacHowo kmacudikarieo Bigginy Filicophyta
J. Mackay no pomunm Ophioglossaceae Martinov
cBiToBOI (piopu HanexxaTp Bif 4 Ko 10 popis i3 mpu-
6m3Ho 80-112-ma Bupamu (Christenhusz, Byng,
2016; PPG I, 2016; Balkrishna et al., 2019). Cepep,
HUX IO KOCMOTIOTITHOTO pony Botrychium Sw. 3a-
paxoBytorh 36 Bunis (PPG I, 2016; Hassler, 2019;

POWO, 2023-onward), 3 sskux Ha Tepurtopii Ykpai-
HU JocToBipHO Bifomo nuiue yotnpu (Vasheka, Be-
zsmertna, 2012). ITarwuit Bug, Botrychium simplex
E. Hitchc. 3asnavaerbca ax suuknuit (Parnikoza et
al., 2017). Yci yoTupy mpefcTaBHUKM I[HOTO POLY
HaJIeXXaTh IO PiIKiCHUX i 3HMKAIOYMX BUAIB (ropu
Ykpainy, MaroThb peiKTOBUI XapaKTep, TOMY BKIIIO-
4yeHi no YepBonoi kumru Ykpainu (Chervona...,
2009; List..., 2021). IIpote oniHKa 3arpO>KEHOCTI 32
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kareropusanieo [IUCN Tpbox 3 HUX BUABMIACA He
HAJTO BIMCOKOTO CTyIeHsl, 30Kkpema B. lunaria (L.)
Sw. (NT), B. matricariifolium (A. Braun ex Doll)
W.D.J. Koch (NT), B. multifidum (S.G. Gmel.) Rupr.
(NT) T0o6TO BuAH, 110 HAOMVDKAIOTHCS O 3arpodKe-
HOCTi Ta TiIbKM 4eTBEPTUIl BUJ, — B. virginianum
(L.) Sw. (CR) — omuiHeHO fK BUJ, KPUTUYHOIO CTY-
HeHA 3aTPOXKeHOCTi icHyBaHHA B Ykpaini (Didukh,
2010; Onyshchenko et al., 2022).

OcraHHilT BUJ 3aCIyrOBye Ha OCOOIMBY yBary
i 3 TOYKM 30py JIOr0 HOMEHK/IATypy Ta BHYTpilI-
HBOBMIOBOI AndepeHIialii, mo BiZoOpaKaeTbCs
B Oaratbox TakcoHoMiuHmx mxepenax (Christen-
husz, Byng, 2016; PPG I, 2016, Balkrishna et al.,
2019; Hassler, 2019; POWO, 2023-onward). Bix-
IOBiIHO HOMEHK/AaTypHa IMUTaTa I[bOrO BMUAY Ha-
BiTb 3 HE3HAYHOIO CMHOHIMIKOIO Ma€ TaKUil BUIJIAL:
Botrychium virginianum (L.) Sw., . Bot. (Schrader)
1800(2): 111 (1801). - Osmunda virginiana L., Sp.
Pl 2: 1064 (1753). - Osmunda virginica L., Syst. Nat.
ed. 12, 2: 685 (1767), nom. superfl. — Botrypus vir-
ginianus (L.) Michx., Fl. Bor.-Amer. 2: 274 (1803). -
Osmundopteris virginiana (L.) Small, Ferns S.E.
States: 377 (1938). — Japanobotrychum virginianum
(L.) M. Nishida, J. Jap. Bot. 33: 202 (1958).

Botrychium virginianum — aMepUKaHCbKO-€B-
PasilicbKuit BUJI, AKUI Y MeXXaxX TOCUTh BEIUKOIO
apeajly IpeicTaB/lIeHnil iBoMa migBumamu (Botry-
chium virginianum subsp. virginianum i Botrychium
virginianum subsp. europaeum (Angstr.) Jav., Ma-
gyar FL.: 18. 1924), po3zaineHumMu K0BOJIi 3HAYHUMMI
3a mwiowero aus HKiaMu (POWO, 2023-onward).
Apean nepuioro mifBuay saiimae IliBHiuny, Ilen-
Tpa/lbHy Ta 49acTKoBO IliBIeHHy Amepuxy, gpyro-
ro — 3aliMae 3HauHy 4acTuHy €spasii (IliBHiunHa
(Cxanpnuasis), AtmantuyHa, Ilentpanpha i Cxig-
Ha €Bpomna; IliBHiuHO-Cxigna Asis: VYpan, IliB-
menHo-3axiguuit i Cxiganit Cubip, Janexnit Cxif;
Cxigna Asis: Kuraii, fAnonis, Kopes; LlenTpanbha
Asia: Ti6er; ITiBnenna Asia: I'imanai) (Vasheka, Be-
zsmertna, 2012; POWO, 2023-onward).

Oxpemumn aBropamu (Bezusko et al., 2011)
B. virginianum 3apaxoBaHMii O PENiKTOBUX BU-
miB ¢ropu, 10 AaTyeTbcs mepiofoM Asutepeq-
CBKOTO TNOTEIUTIHHA 3 MPOMiXKOM Bif 13,9 mo 12,9
TUCAY POKiB ToMmy. IIna Tepuropii YKpaiHm BBa-
JKa€eTbcsl OOpealbHUM BUJIOM, 1O IlepeOyBae Ha
niBfeHHilt Mexi apeany (Didukh, Protopopova,
2000). ITopsAx 3 BMCOKMM CO30/IOTiYHMM CTaTyCOM
B YKpaiHi, B. virginianum TaKOXX OXOPOHAETb-
cs1 B 6araTboOX €BPOIENICBKMX KpaiHax: Bomrapis,

YropmuHza, CrnobavunHa, Ilompmia, Himeuunna,
MIBeris, IIBertapis Ta in. (Melnik, 2000; Lukash,
Andrienko, 2011). PasoM 3 1M Bu, BKIIOYEHUIT 50
European Red List of Lycopods and Ferns (xareropis
VU — Bpasnusuii) (Bento et al., 2017).

B Vkpaini B. virginianum IOIMPEHNI Y MeXax
IMomnices ta Jlicocteny (Vasheka, Bezsmertna, 2012).
Y3aranpHeHHs iHbOpMaIiil 1110/j0 TOMNPEHHS 1[bO-
r0 BUY HaBeIEeHO B XOPOJIOTiYHOMY elIeKTpOHHO-
My apxiBi, AKMI CKIaJa€TbcA 3 29 BKasiBOK Ha
MicClle3HaXO[pKeHHA B. virginianum 3 9 agMiHicTpa-
TUBHUX obmacreit Ykpaiun. Cepen HuX OinbLIiCTD
naroBaHa Kinnem XIX — mnepioro nonosuHow XX
CTOJITTA Ta He MifiTBep/pKeHa CY4aCHMMM JJaHUMMU
(Parnikoza et al., 2018). Taky camy KilbKicTb 110-
KamiteTiB B. virginianum HaBopATb O. bescmept-
Ha i A. babunpbknit (Bezsmertna, Babitsky, 2019).
HartHoBiur BKasiBKM BUAY CTOCYIOTbCs Tepbap-
Hux 3Haxigok M. Ipadina 3 UepniriBcbkoi obmacti
(30.05.2004, KW) (Melnik, 2009).

Hatomictb mst Tepuropii PiBHeHcbkoOi 06macti
HAaBOAUTHCA (HAKTUYHO ONVH JIaBHO BiOMUIT JIOKa-
JTeT y MeXKaxX KpaiiHboi niBHiuHOI yacTyHM [lopinb-
CbKOI BICOYMHM 3 TiCHUIITBA TepeMHO, KONMMUIIHBOTO
Octpospkoro partony (Motyka, 1947; Melnik, 2009).

Marepianu Ta MeTORM

B po6ori BukopucraHi pesymbraTy, OTpUMaHi B
XOZi IO/NbOBUX [OCHIIPKEHb HAa TEPUTOpIl 3ajic-
HeHOi ponmuHM p. TopmHb y NiBHIYHO-3aXifHMX
okomusx ¢. Cycpk (PiBHeHcbkuit p-H, PiBHeH-
cbKa 0071.) i mpuernmux mo Hel AiAHOK BIPOJOBX
2021 poxy. OCHOBHUMMMI MeTOHAMU JOC/iI>)KeHH:A
Oy xmacu4yHi — MOPiBHANTBHO-MOPGOTIOTiuHi Ta
exonoro-diroreHoTrnyHi. I[lonbOBI FOCTimKEHHS
IpPOBOAWINCh MapUIpyTHUMHU MeTojaMu. Hassu
TAKCOHIB HaBeJleHi 32 eIeKTPOHHOK 0a3010 TaHUX
Plants of the World Online (POWO, 2023-onward).

PesynbpraTi Ta 00rOBOpeHHs

Y nunsi 2021 poky mip 4ac mposefieHHS (ropuc-
TUYHUX JOCTimKeHb Ha PiBHeHIMHI MU BUSBUIN
HoBuit st propu Bomuucekoro Iomices Bup — Bo-
trychium virginianum (puc. 1). Vloro noxasnirer 3Ha-
XO[UTbCA Ha MiBHIUHO-3axifgHil okommui c. Cycbk
JepakHeHChKOI 00’€fHAHOI TepUTOPialbHOI TPO-
Magu PiBHeHCbKOro p-Hy PiBHeHCbKOI 0671. (Teo-
rpadiuni kooppuHatu: 50°47'43.1"N 26°06'35.1"E).
JlokaniTeT BUAY INPUYPOYEHMIT [I0 KPENJAHOIO
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MiBUIEHHA NEePIIOl HaJ3allJlaBHOI Tepacy IIpaBo-
ro 6epera p. Topunp y mexax Kocrominbcpko-be-
pesHiBcbKoro (isnko-reorpadiyHOro paitoHy mpu-
ponuoi obmacti Bonuucpkoro ITomices (Physical...,
2007) ta B mexax llymaHcbko-Kocrominbcbkoro
reo00TaHIYHOrO paiioHy 3axiflHOIOIICBKOTO OKpY-
Ty JyO0BO-COCHOBUX, COCHOBUX, IPab0oBO-IyO0BUX
JTiciB, 3aIIaBHMX JIYKiB Ta eBTpodHux 6omir Ilo-
MiCHKOI MiANPOBiHLil XBOMNHO-IMPOKONMUCTAHNX
JIiciB, sIKa BXOAUTD [0 cknany CxiTHOeBpOIeichKol
(capmaTcpkoi) TPOBIHII XBOHO-IINPOKOMUCTS-
HUX Ta WMpokomuctsaHux inicie (Geobotanical...,
1977; Didukh, Shelyag-Sosonko, 2003).

Ilopam 3 BUABIEHMM MiCLle3HaXOIKEHHAM B.
virginianum pos3TalloBaHMil 00TaHIYHNUI 3aKa3HUK
3aranpHOfiep)KaBHoro 3HadeHHsa "Cycpkuit' (Natu-
re..., 2008). Y Mexxax 1jporo periony B 1920-1930
pp- 36ip repb6apiro MPOBOAMB MOMBCHKUIT OOTAHIK
M. Tanex (J. Panek), repbapHa Komexiiisi sSIKOTo
36epiraerbcst y Qougax PiBHeHcbKOro o6macHoO-
r0 KPa€3HaBYOTO My3e. 30KpeMa, 3 OKOINIb C.
Cycbk y 1939 p. HuM OyB 3i6pannil pigKicHUI BUS,
Coronilla coronata L. Binblue 1jeit BU Ha TepUTOpii
PiBHeHChKOI 06/macTi He 36upaBcs, a HAMOMOKYI Bi-
IOMi HMHI JIOTO MiCLIe3HaXO/PKEHHS pO3TallOBaHi B
3onouiBcbkoMy (konmumuboMy Bpopiscbkomy) pa-
iioni JIpBiBCcbKOI 06/acTi. Ha repb6apHux eTukeTkax
e Micie 3a3nadene sk "Jluca ropa Hap lopunHO"
(Volodymyrets et al., 2012). OgHak ZOCTeMeHHO He
Oyro BimoMmo, fie camMe posTanIoBaHa Iis ropa. Jlvmre
B 2021 p. 3a [OIIOMOTOK ONMUTYBaHHA MiCLEBUX
XKUTeNIB BIAIOCA 3’sCyBaTH ii JI0Kai3aniio Ha Mic-
neBocTi (HMHI BOHa BKpUTa JlepeBHO-YarapHUKO-
BOI0 POC/IMHHICTIO), i TpoBecT TyT QIopucTIYHI
TOCTiIPKEHHS, IIiJ] 4aC AKUX MOPAJ, 3 IHIMUMA papu-
TeTHUMM Bumamu ¢opu (HaBefeHi HiDK4e) i OYB
BUABJIEHMII B. virginianum. Jlo 1poro Micusd Ta mo-
PYY pO3TALIOBAHOTO JIiCOBOTO MacHBY IIPUypOYeHa
nonynsAuia Daphne cneorum L., nns 36epexxeHHA
sKO1 6y7o cTBopeHo 3akasHuk (Didukh, 1974).

Y noxanbHiN nonynALil 3a3HaYEHOrO BUY HaMy
Oyno 3a¢iKCcOBaHO ITSATh IOOAMHOKO POCTYYUX
OCOOMH 3 BUCOKOIO >KUTTEBICTIO (CHOPOHOCHI poc-
7vHy). BoHa mpuypodeHa KO MMIOBOTO PifKOMiCCs
nimyHoBOrO 3 Kinacy Querco-Fagetea Br.-Bl. et Vli-
eg. in Vlieg. 1937 i oxorumoe mwiowyy nonazn 400 m2.
Pospimxkenmnit (40-60%) omHOApPYCHMII epeBOCTaH
3a3Ha4eHOro (QiToreHo3y (QOpMyIOTh Pi3HOBIKOBi
nepesa Tilia cordata Mill. (3-4) 3 He3HaYHOI YaCcT-
Koo Fraxinus excelsior L. (+). Y BifHOCHO 1iiIbBHOMY
(70-80%) mipnicky mepesaxkae Corylus avellana L.
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Puc 1. 3aransuuit Burysig Botrychium virginianum (ciopo-
HOCHa 0coONMHa), Hajj3alIaBHa Tepaca p. [opuHb, miBHIY-
Ho-3axifHa okomuns c. Cycpk, PiBHeHcbKuil p-H, PiBHeH-
cbka 0671. (poro I.M. [Tannnuxa)

Fig 1. General view of Botrychium virginianum (a spore-be-
aring individual), floodplain terrace of the Horyn River,
northwestern outskirts of Susk village, Rivne District, Rivne
Region (photo by .M. Danylyk)

(4). OpyropsiiHa LeHOTUYHA POJIb HalmeXuThb Euony-
mus verrucosus Scop. (1) 1 Sambucus nigra L. (+). Y
cxapi mifpocry (o 5%) y Mexax 4arapHMKOBOTIO Ta
TpaB’sIHOTO SIPYCIiB TPAIUIAIOTbCA iHIII, XapaKTepHi
JU1A IIMPOKOJIMCTAHMX JIiCiB, AepeBHi Bumm: Acer pla-
tanoides L. (1), Tilia cordata (1), Ulmus glabra Huds.
(+), Padus avium Mill. (1), Swida sanguinea (L.) Opiz
(1) Ta Viburnum opulus L. (1).

HepiBHomipHO Bupakenuit (50-70%) TpaB’s-
HIII SIPYC XapaKTEPU3YEThCA 3HAYHOI MO3aidHi-
CTIO Ta GaratuM QUIOPUCTUYHMM CK/IAfIOM i3 Iepe-
Ba)KaHHAM HEMOPa/IbHUX JIiICOBMX 1 y3/IiCHUX BUJIB:
Asarum europaeum L. (2a), Aegopodium podagraria
L. (1), Brachypodium sylvaticum (Huds.) P. Beauv.
(2a), Actaea spicata L. (1), Convallaria majalis L. (+),
Galium odoratum (L.) Scop. (1), Lathyrus vernus
(L.) (1), Maianthemum bifolium (L.) EW. Schmidt
(1), Melica nutans L. (1), Paris quadrifolia L. (1), Poa
nemoralis L. (1), Polygonatum multiflorum (L.) AlL
(1), Pulmonaria obscura Dumort. (1), Sanicula eu-
ropaea L. (1), Stachys sylvatica L. (1), Viola mirabilis
L. (1), Carex sylvatica Huds. (1), C. digitata L. (1), C.
spicata Huds. (+), Campanula rapunculoides L. (1),
C. trachelium L. (1), Chaerophyllum aromaticum L.
(+), Cruciata glabra (L.) Opiz (1), Cucubalus baccifer
L. (un), Glechoma hederacea L. (1), Lysimachia num-
mularia L. (1), Primula veris L. (1), Veronica cha-
maedrys L. (1) Tomo. PapureTHuiT GpiTOKOMIOHEHT
TyT npencrasnennit Bunamu Orchidaceae: Epipactis
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helleborine (L.) Crantz (un) i Neottia nidus-avis (L.)
Rich. (un), a Tako)x BugaMm perioHasbHOI OXOPO-
Hu B PiBHeHCBKIiT obmacTi: Aconitum lasiostomum
Rchb. ex Besser (+), A. variegatum L. (+), Anemo-
ne sylvestris L. (+), Clematis recta L., (+), Euphorbia
angulata Jacq. (+). HasBHICTb y TpaBOCTOI OKpe-
MJX CMHAHTPOIIHUX BUAIB, TAKUX K Arctium lappa
L. (+), Chaerophyllum temulum L. (+), Chelidonium
majus L. (+), Carduus crispus L. (+), Galium apari-
ne L. (+), Geum urbanum L. (1) i Rubus caesius L.
(+) CBiEUMTb IPO YACTKOBY AHTPOIOI€HHY TpaH-
copmaniro QitoreHosy.

OnjiHiouM CIpUATINBICTD €KONOTiYHMX YMOB
ISl iCHYBaHHs JIOKaynbHOI momynsuii Botrychium
virginianum, CIiJj 3asHa4MTy, IO 3a JiTeparyp-
HUMU JaHUMU BMJ, HaBOJUTbCA LA JiCOBUX TIYK,
xBoMHMX i Mimaumx micie (Vasheka, Bezsmertna,
2012). Y mexxax ITomicea O. Jlykam i T. AnppieHko
BKa3yIOTb Ha JIOT0 JIOKYCK Y CKIaji fy6oBux, ay6o-
BO-TpaboBux iciB Knacy Querco-Fagetea. Y Hepyc-
co-JlecHssHCBKOMY (hi3MKo-reorpadiyHOMY paitoHi
B. virginianum pocTe B ANMHOBOMY OCUYHMKY Ha
MeXi 3 YOpHOBiNbIIaHMKOM. BoiHOYac, aBTOpM 3a-
3HAYAIOTh KaJ/IbIi€(i/IbHICTD, @ TAKOX HU3BKY KOH-
KYPEHTY 3[aTHICTh BUAY 3a YMOB LIi/IBHOTO TpaB si-
Horo nokpusy (Lukash, Andrienko, 2011).

Haseneni Buie niteparypHi fasi mopo ¢iroue-
HOTUYHOI IPMYPOYEHOCTi B. virginianum 9acTKOBO
MiATBEP/KYIOTHCA 1 pe3y/lIbTaTaMyl HAIIMX JOCHIi-
JUKeHb. [PYHTOBMIT IOKpPWB, sIK 3a3HAYEHO BHIIIE,
Yy Miclii BUSAB/IEHHS BULY, 30aradyeHnin CIIOTyKaMM
KapOOHATIB, IKi BUAB/IAIOTLCA Bi3yaIbHO Yy BUITIAL]
ynaMkiB Meprento. PopMyBaHHA MO3aiYHOrO poc-
JIVHHOTO TIOKPVBY, 30KpeMa MPUYPOYEHICTh papu-
TeTHUX BMAIB (IIpefcTaBHUKIB pomy Aconitum L.,

CIIMCOK ITIOCUJTAHb

Anemone sylvestris TOI0), IOB’A3aHe HacaMIIepes 3
pisauMy popmamu Mikpopenbedy. Ha Hamy gym-
Ky, HaifOiNbIl HEraTMBHUMM IIPUPOSHMUMU (aKTO-
paMy BIUIMBY Ha MiCLIeBYy IONYIALII0 BULY € ic-
TOTHA 3MiHa PEXUMY OCBIiT/IEHHs Ta 3BOJIOXKEHHS
I'PYHTY, TOJIOBHMM YVHOM 32 PaXyHOK 30i/IblIIeHHA
3IMKHYTOCTi TpaB’sIHOTO Ta YarapHMUKOBOIO SIPYCiB,
0CO0/MNBO 3 IOCUIEHHAM LICHOTUYHOI pOJli CHHAH-
TPOIIHMX, IlepefycimM iHBasiiHux Bupis. Jlo oc-
HOBHMX aHTPOIIOT€HHMX YMHHMKIB 3 HUIIiBHUMMU
HACTiAKaMI HAJIEXNUTh, HacaMmIepe[, iHTEeHCHMBHA
peKpeanis, IO CYIPOBOKYETbCA BUTONTYBAH-
HAM, BUPYOYBaHHAM JiepeB, BUIAIOBAHHAM i 3a-
OpyIHEHHSIM TepuTopil HO6YTOBUMM BifXO#aMII.
BuaBneHa nokanbHa nonynAnisa B. virginianum
noTpedye MOHITOPUHTY. 3 MeTOI0 30epeXeHHs BU-
ABJIEHOTO OCENNINA PApUTETHUX BUJIB [OLIIBHO
TONMYy4YUTH JiNAHKY momero 0,1 Ta fo posTamosa-
HOTo Hopsy 60TaHIYHOrO 3aKasHUKa 3arajlbHOJEp-
aBHOro 3sHaueHHA 'Cycbkuii'. PexoMeHpioBaHO
Ha OCHOBI IIpe[CTaBJIeHUX BHUIIE Pe3yNbTaTiB JO-
CTiIKeHHA MiATOTYBaTH HAayKoBe OOIPYHTYBaHHS
IIOJ0 PO3IIMPEHHS MeX OOTaHIYHOro 3aKasHMKa
3ara/IbHOJiepXKaBHOTO 3HauYeHH: "Cycbkumit'.

HOTPI/IMaHH}I €TUYHUX HOPpM

ABTOpM TIOBiJOM/IAIOTb IPO BiICYTHICTDH 6YIH:—
AKOro KOHQIKTY iHTepeciB.
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Botrychium virginianum, a new species for the flora of Volyn Polissia (Ukraine)

Botrychium virginianum (Ophioglossaceae),
a new species for the flora of Volyn Polissia (Ukraine)

LM. DANYLYK !, V.O. VOLODYMYRETS 2, O.T. KUZYARIN *

! Institute of Ecology of the Carpathians, National Academy of Sciences of Ukraine,
4 Kozelnytska Str., Lviv 79026, Ukraine

2 National University of Water and Environmental Engineering,
53a M. Karnaukhova Str., Rivne 33019, Ukraine

3 State Natural History Museum, National Academy of Sciences of Ukraine,
18 Teatralna Str., Lviv 79008, Ukraine

Abstract. During floristic surveys conducted in the southern part of Volyn Polissia (Rivne Region) in July 2021, a rare and
relict species, Botrychium virginianum (Ophioglossaceae), was discovered for the first time in this area. According to the Uk-
rainian sozological data, the species is included in the category Endangered; using the IUCN categorization, it is considered
as a Critically Endangered (CR) species of the flora of Ukraine. In Ukraine, where the southern border of the species range
is located, 30 localities have been recorded until present, most of them prior to the first half of the 20" century. The reported
location of B. virginianum is associated with the carbonate uplift of the first floodplain terrace of the right bank of the Horyn
River within the boundaries of the Kostopil-Berezniv physiographic district of Volyn Polissia. A small local population con-
sists of at least five individuals with high vitality. The ecological and phytocenotic conditions of the reported species habitat
have been studied and its limiting factors have been clarified. It is recommended to include this site with a cluster of rare
species of the flora in the Suskyi Botanical Reserve of national importance, which is located nearby.

Keywords: distribution, ecotope, fern, rare species, Red Data Book of Ukraine, Rivne Region
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Hosi BizomocTi mpo reorpadiuyne mommpeHHs
Diphasiastrum tristachyum (Lycopodiaceae) B Ykpaini

Bixrop I. MEJIbBHUIK * (2, Onexcannp P. BAPAHCBhKUII
Hanjionansuuit 6otaniunmit cag iveni M.M. Ipunika HAH Ykpaiun,
Byn. CayjoBo-boranivna 1, Kuis 01014, Ykpaina

* ABTOp /st MUCTYBaHHS: melnykviktor@gmail.com

Pedepar. Diphasiastrum tristachyum (Lycopodiaceae) — pifxicHuit Buj, BK/I0YeHNiT 10 YepBoHOI KHUIM YKpaiHu. Y Harii
KpaiHi BiH 3pocTae nepeakHo Ha LlentpansHomy (Kurommpcpkomy) Iomicci. Ha Bomucbkomy Ilomicei 3adikcoBaHo e
ZiBa Jioro oKamiTeT!n. Y HayKOBiit miTepaTypi 5o cborofHi 6yma BifcyTHA indopmaliis npo reorpacdiune nomnpenHs D. tris-
tachyum ua Kuiscokomy ITomicci. Ognax, me B 1899 pori ueit Buz 6yB 3i6pannit B okomuusx M. bospku (KWU0001665).
Lleit 3pasox He OYB 3alydeHMit 4O HayKoBOro obiry, xoda it OyB IpaBuIbHO BusHadeHmit. Hamm Oyno BusiBIeHe HOBe
MicuesHaxomxkenHa D. tristachyum nna KuiBcpkoro Ilomicca B JIy6'aHcbkoMy micHunTsi Bydanchbkoro p-Hy KmiBcbkoi
o6macti. Ha IToxinbebkiit BucounHi Oyma BusABIeHA i30/1bOBaHa JIOKa/lbHA IIOMY/IALA BUAY — B KapCTOBili BOPOHII B
okomuisix c. Iyruceko TepHominbcpkoi obmacti. ¥ cTaTTi HaBeeHO IeperiK BCiX BifoMux B YKpaiHi MicIie3HaXO[KeHb
D. tristachyum Ta CyJacHMII CTaH JIOT0 IOMY/ALIM B HOBMX MiCIle3HaXO/PKEHHAX. 3alIPONIOHOBAHO CTBOPEHH:A 6OTaHIiYHOrO
pesepsaty B JIy6’IHCPKOMY JIiCHUIITBI.

KmouoBi cmoBa: Diphasiastrum tristachyum, apea, MicriespoctanHs, Ilomicbka HI30BMHA, IOMY/IALIA, YkpaiHa

Himeuumnn, Hopserii, Yropuuu, O@innanpii,
IIBerimapii (Oltean et al., 1994; Ludwig, Schnitter,

Beryn

Diphasiastrum tristachyum (Pursh) Holub (Lyco-
podiaceae) (Lycopodium tristachyum Pursh, L. cha-
maecyparissus A. Braun) — pifkicHMiT i 3HMKaIO-
uynit Buf drnopu Ykpainu Ta €Bpony, BHeCEHUIT 1O
YepBonux kHUr Ykpainu, JlaTsii, Ilonbuyi, @pan-
1ii, Yexii ta Cnosawumnu, IIBenii (Aronsson et
al.,, 1995; Boudrie, 1995; Prochazka, 1999; Rutko-
wski, 2001; Eglite, 2003; Mosyakin, 2009; https://
zakon.rada.gov.ua/laws/show/z0370-21#Text), mo
HAl[iOHA/IbHUX 4epBOHUX cnuckiB JIrokceMOypry,

1996; Alanen, Kaipianen, 1997; Colling, 2005; Kira-
ly, 2007; Landolt, 2010; Solstad et al., 2021) ta go
€spomnericbkoro Yepsonoro crucky (Criado et al.,
2017). Y 3B'3Ky 3 perpecMBHUMM 3MiHaMU IIOITy-
nAuin D. tristachyum nip BIVIMBOM aHTPOIIOT€HHUX
(baxTOpiB aKTyaJTbHUM € BYBYEHHA IXHBOTO CTaHY
B Me)kax Bciel €spormm. Tomy, HammM 3aBHEAaHHAM
Oy1o BuBUNTHU reorpadiyHe MOLIMPEHHS Ta Cydac-
HMII cTaH nonynauiin D. tristachyum B YkpalHcbKo-
my Iomicci ta Ha IopinbebKiit BUCOUMHIL
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New data on geographical distribution of Diphasiastrum tristachyum in Ukraine
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Puc. 1. Kaprocxema nommpenss Diphasiastrum tristachyum B Ykpaini

Fig. 1. Distribution map of Diphasiastrum tristachyum in Ukraine

Marepianu Ta MeTOgU

O06'exTOM [OCTIfXKEHHS OV TOKa/IbHI HOMY/IALl
Diphasiastrum tristachyum B Jly6'ssHCbKOMY JTic-
HULTBI fep>kaBHOTO mignmpueMcTsa KnappieBcbkoi
nicoBol HayKoBO-mocmigHol craHuii (BywaHchkumit
p-H Kuiscbkoi 0651., 2010-2012 pp.), Ta B OKOJIH-
nax c. I'yrucbko (HapaiBcbka cimbcbka rpomapa,
TepHominbebkmit p-H TepHominbepkoi 0671, 2003
p.). AHamis reorpadivHOrO MOLIMPEHHS LbOTO
BUJly B Hallli/l KpalHi HaBeJeHO Ha OCHOBi Marepi-
aJIiB eKCHeqUIIHNX JOC/IIKEHb, JTiTepaTypHUX i
repbapHux naHux. BuBueHo Matepiamu rep6apiis
KW, KWHA, KWU. V¥ neperniky nokamiteTis mpo-
LIMTOBAHO OPUTiHAJIbHI TEKCTY €TUKETOK.

PesynbraTi Ta 06rOBOpeHHA

Diphasiastrum tristachyum — DupkymMbopeab-
HUJT aMQIaTIaHTUYHWUIT BUJ, TOMIMPEHMII Ha

cxopi IliBHiuHOI AMepuKku Ta B €BpOILi, 3 OKpeMHI-
Mu excrnapamu B 3axigHomy Cubipy, Ha Kapkasi
Ta B Mauriin Asii (Meusel et al., 1965; Hultin, Fri-
es, 1986). €EBporeiicbka YacTHHA apeajy OXOIIIOE
npocrip Bif niBgHa CKaH[MHABCHKOIO JI0 MiBHOYI
AnenHiHcbKoro m-oBa. Cy4acHa 3axijfiHa MeXXa Io-
IIMPeHHs BUAY IpoxoauTh no ApneHax (Bembris),
Boresax Ta LlentpanpHomy macusi (®panuis) i
Anpnax (IlIBertnapis) (Schumacker, 1978; Jalas, Su-
ominen, 1988; Muller et al., 2003).

Y wmunynomy D. tristachyum 6yB 6inbure mo-
HIMpeHnii B €BPOI, BiH 3pOCTaB M03a CyYacCHOIO
3aXiJHOI0 MEXOI0 apeany, 110 MiTBEPIKYIOTh
repbapui 360pn uporo Buay XIX cromirta 3 ITa-
pusbkoro periony (®panuia) ta Yenbcy (Bemuka
Bpuranis) (Nauche, Guyonneau, 2004; Rumsey,
2012). ITpo 3sHUKHEHHS IONY/ALi BURY IIOOIN3Y
3axigHOI MeXi JIoro apeany CBif4aTb TaKOX JaHi
po te, o y lIBertuapii, e Bup 6y 3adikcoBanmit
y TPbOX MiClle3HaXO[PKeHHsIX, BiH 30epircs jumie
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B ofiHOMY 3 Hux B IliBfennux Aspnax (Landoldt,
2010). 3riguo 3 6asow manux GBIF (https://www.
gbif.org/species/2688412), y IlIseitrapii Bum 6yB
BUsABJIeHUIT B 11 joKajiTerax, mpore Bci repbapHi
Ta niteparypHi gaHi garosani XIX — nepior mo-
70BMHOI0 XX CTOMITTA.

Y 3B’A3Ky 3 iHTEHCMBHVM BeJ€HHAM JIiCOBOTO
rOCIIOflapcTBa IepBUHHI exoronu D. tristachyum
B COCHOBUX JIicax TPaHC(OPMYIOTbCS Y BTOPUHHI
Miclie3pocTaHHsI (BepecoBHMIA Ta He3aKpiIUleHi
POCIUHHICTIO miljaHi IycTomli) BHACIIOK 4YOro
Bi)l6YBaIOTbCH Herpajalis i MoBHa eliMiHallid I10-
/AL Ta ckopodeHH: apeany Buny (Nauche, Gu-
yonneau, 2004).

B Ykpaini D. tristachyum nepe6yBae Ha miBfieH-
HO-CXiiHiit Mexi apeany Ha CXigHOEBpOIENChKii
piBHUHI i 3acikcoBanuit muure B nmicax [IpaBobe-
pexxnoro Ilonices, (puc. 1), nepeBaxkno Ha Kuro-
MMPUIVHI.

HaBopuMo mnepenik Miclle3HaXO[KeHb LIbOTO
Bupy Ha JKurommpcbkomy Ilomicci 3a miteparyp-
HUMM Ta TepbapHMMu pnaHumy: KutoMmpcbka
o6m., Xwurommpcokuit p-H: KopocrumiBcpkmit
p-u: Kopoctumiscopkuit JJJII, CmoniBcbke 1n1-Bo,
8 KM Ha cX. Biff c. JIeBKiB y Ay060BO-COCHOBOMY
mici, 11.10.2005, Opnos O.0. (KW). Pagomuriib-
CbKMii pH: BinKiBCchbKe JI-BO, Y CBI)KOMY COCHOBOMY
nici, 08.07.1986, Kouto6a B.I. det. Bopraax M.M.
(KWU). Kopocrencbkuii p-u: Hapopnipknit p-H:
Ospyubko-Hapopmupkuit ~ CIJII,  PapgyaHcbke
J1-BO, y Ry60BO-cocHOBOMY Jici, 23.05.1987 (Or-
lov, 2005). OBpyubkuit p-H: Ilomicbknit 3amnosif-
urk: Komumancpke 71-Bo, cocusax B,, Opnos O.0.
(KW); CenesiBcbKke 1-BO: KB. 2, COCHAK JIMIIAT-
HyuKoBuii, bymap LV, (KW); Iomicbknmit 3amoBiz-
Huk: Cene3iBCbKe JI-BO, KB. 16, Ha cXuiIax IIOHI,
COCHSIK JIMIIAMHNKOBO-3e7leHoMolrHul, Opros
0.0. (KW); CenesiBcbke /1-BO, KB. 23, COCHAK-3€-
JIEHOMOXOBMI, Oi/1 MigHIXKKA HEBEeJIMKOTro Iilla-
Horo marop6a (Burlaka, 2012); CenesiBcbke 11-Bo,
KB. 24, nomynAnia crabinpHa, 12.06.2014 (Bumar,
2019); CenesiBcbke 1-BO, KB. 27, IIONY/IALIA 3raca-
1o4a, 22.07.2014 (Bumar, 2019); CenesiBcbke 1-BO,
KB. 30, COCHOBMII JIiC MMIIATIHUKOBO-3€IEHOMOXO0-
Bumit, 21.06.1981, 3i6p. Auppienko T.JI., ITomoBuy
C.10., BusH. Ilporomomosa B.B. (KW); Cernesis-
CbKe 71-BO, KB. 30, COCHAK NMMINAliHMKOBMIL, bymap
LJ. (KW); CenesiBcbke 1-BO, KB. 31, HOMIY/IALiA
crabinpua, 20.06.2014 (Bumar, 2019); CenesiBcbke
JI-BO, KB. 32, BepXH: YaCTVHA MilJAaHOI TPAAU B PO3-
pimXeHOMY COCHAKY-3eneHomoxoBomy (Burlaka,
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2012); CenesiBcbKe 1-BO, KB. 33, COCHSK 3€7IEHOM-
ownnit, Opnos O.0. (KW); CenesiBcpke 7n1-BO,
KB. 42, monysuis crabinbHa, 14.07.2014 (Bumar,
2019); CenesiBcbke n1-Bo, KB. 43, 21.08.1976, bana-
moB JI.C. (KW); CenesiBcbke 1-BO, KB. 47, COCHAK
3ereHoMoxoBuit, 02.09.2021. (Bumar, 2019); xB.
49, cocusk semenomornnnit, Opmos 0.0. (KW);
CernesiBcbke 1-BO, KB. 49, momysuis cTabinbHa,
27.06.2017 (Bumar, 2019); CenesiBcbKe JI-BO, KB.
56, cocuak 3emeHomoxosuii, 20.06.2017, Bymap
V. (KW), (Bumar, 2019); CenesiBcbKe 1-BO, KB.
58, ypounie "ITaptusancpki Tabopn’, mwioma Imo-
nynALii 3pocrae, 27.06.2017 (Bumar, 2019); Cerne-
3iBCbKe JI-BO, KB. 65 COCHSK JMUIIAIHUKOBO-3eJIe-
HomoxoBuit Opnos O.0. (KW); Ileprancbke n1-Bo,
yrpynosauus Pineta cladinoso-hylocomiosum (An-
npienko, llensar-Coconko, 1983); CroBedaHChKuMit
JIUIT, Txopmucpke n-Bo, 16.07.1988, Opnos O.O.
(KW); Cupnunpke 1-Bo, 15.07.1988 (Orlov, 2005);
oK. c. YepBoHKa, cocHoBMI1 1ic, 09.11.1958, bopr-
HaKk M.M. (KWU). Onescpkuit p-u: bimokopo-
Bunbkui IIJIT, ITosickiBchbke 1-BO, KB. 19, B. 14, 3a-
kasHuK ITosckiBcbkmii-2, 18.06.1999 (Orlov, 2005);
3aMucCnoBUIIbKE I-BO, KB. 3, 3aKasHUK [[1oTHMIIS,
Y COCHAKY Ha HilaHin groHi, 2.09.1987, 20.09.2004
(Orlov, 2005); 3aMucnoBAIIbKE 1-BO, KB. 5, COCHO-
Be HACA/PKEHHS 3 CYL/IbHUM MOXOBUM IIOKPVBOM,
y BepxHiil yacTuHi cxmny mimanoi rpsapu (Burlaka,
2012); 3aMucmoBuIbKe 1-BO, KB. 12, PpO3pimKeHun
COCHOBMII JIiC 3 MO3al4YHVMM NOKPMBOM JIMIIAlI-
nukiB (Burlaka, 2012); 3amucinoBuiibke 1-BO, KB.
13, rajiBMHAa B COCHOBOMY JIiCi 3 Mall)Ke CyLi/lb-
HUM nuiaiiHukoBuM mokpusom (Burlaka, 2012);
3aMuUCIOBULIbKE JI-BO, KB. 19, cOCHOBO-yOo0BuMII
Mic Ha rpasirtax, 6araro, 22.08.1995 (Orlov, 2005);
OneBcbkuit JIJII, CHOBUZOBUIIBKE JI-BO, 3aKa3-
Huk Iropis Bpix, 10.06.1999, Opnos O.0. (KW);
Onescokuit JUII, Pynuancbke n1-Bo, KB. 54, 3aKas-
HUK 3uMHUK, 10.06.1999 (Orlov, 2005); ITomicbkuit
113: KonuijaHcbKe /1-BO, COCHOBUIA JIiC Bz, Opnos
0.0. (KW). Kopoctencokuit JIJII, €menbsniB-
CbKe JI-BO, 15.11.1997 (Orlov, 2005). 3BsArenbcbKuit
p-H: Hosorpag-Bonnucbkuit p-H: [opogHuubkuii
IJIT: KneniBcbke n1-BO, KB. 54, B.11, COCHOBUII JTiC
B, Opnos (KW); Topopanupkuit JJII, YepsoHo-
BOJIbCbKE JI-BO, 3aKa3HUK JepBOHOBOJIBbCHKUI, Ha
BepuIyHI mimanoi goHu, 15.10.2002, Opnos O.0O.,
059709 (KW).

JInmte pBa nokanitetu D. tristachyum 6yno 3a-
¢ixcoBano Ha BommHcpkomy Ilomicci — Bomun-
cpbKa 00m., KoBenbcbkuii p-#: PaTHiBCbKUil p-H:
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B OKOuisx ¢. Benummue 1965, ITosupaino FHO.M.
(KW), (Protopopova, 1974). PiBHeHchKa 001.,
Bapacpkmit p-n: Bomopmmmpenpkuit p-n: bino-
o3epcbKa [ifiAHKa PiBHEHCBKOrOo NIPUPOAHOTO
3alOBiHMKa, B 0epe30BO-COCHOBOMY JIici 4Yop-
HUIIeBO-3€7IEHOMOXOBOMY (KB. 25), 19.07.2004, AH-
npienko T.JL., [Ipspko O.1., 057195 (KW).

Y niteparypi BifcyTHi paHi mpo reorpadivune
noumpenHs D. tristachyum na Kwuicbkomy ITo-
micci. OgHak y rep6apii KniBcbkoro HaljioHanbHO-
ro yuiBepcurery iMm. T. IlleBuenka 36epiraloTbcst
3PasKyM LbOTO BUJY, BUABIEHOIO B OKOIMIL 3a1i3-
HMYHOI cTaHLii boApka Ha ysmicci cocHOBOrO J1icy,
10.08.1899, B.B. ®inH, det. O. ®omin sx Lycopodi-
um chamaecyparissus, det. M. Peregrym six Dipha-
siastrum tristachyum (Pursch) Holub, 03.03.2007
(KWU) (puc. 2).

Hamu BusBneHo HOBe Micle3HaXxomKeHHsa D.
tristachyum y 36 xBaptani JIy6’sHCcbKOTO 11-Ba B By-
yaHcbkoMy p-Hi KniBcbkoi o6macri, N50.654368°,
E30.126152°, (¢doTo mOCTYIHe 3a IIOCHIAHHAM:
https://www.gbif.org/occurrence/2864744418).
BoHo mpuypodere 0 6epe3oBO-COCHOBOTO JICY
Betuleto-Pinetum pterydioso — convallariosum (puc.
3A). IpyHT AepHOBO-mim3oMMCTUIT, CHOPMOBAHMIT
Ha mimaHux QoBiorALiaTpHNX Bigkmamax. [le-
peBocran 100-piyHOro BiKYy, iepeBa JOCATAlOTh BU-
coru 30 M. 3iMKHeHicTb KpoH — 0,8. Okpim Pinus
sylvestris L. Ta Betula pendula Roth, no cxnany fepe-
BocTany Bxogutb Quercus robur L. Cnabo Bupaxe-
HUI YarapHMKOBUIL Apyc mpencTasneHnit Crataegus
monogyna Jacq., Sorbus aucuparia L., Chamaecyti-
sus ruthenicus (Fisch. ex Wol.) Klask. Tpas’stHo-4a-
TApPHMYKOBMII TIOKPMB HE€ TYyCTUJ, IPOEKTUBHE
nokputtst — 80%. CriBIOMiHaHTU TpaB sSHOTO IO-
kpuBy — Convallaria majalis L. Ta Pteridium pineto-
rum C.N. Page & R.R. Mill. [TpoexkTuBHe HOKPUTTS
KOYXHOTO 3 HuX 61m3bpKo 35%. [lo ckafy Tpas’siHO-
ro ApyCy BXOEATb TaKoX Vaccinium vitis-idaea L.,
Ajuga reptans L., Betonica officinalis L., Carex lepori-
na L., Clinopodium vulgare L., Euphorbia cyparissias
L., Fragaria vesca L., Polygonatum multiflorum (L.)
AlL, Trifolium alpestre L., Vincetoxicum hirundina-
ria Medik. a Takox pingkicanit Bug ¢ropu I[Tomices
Arctostaphylos uva-ursi (L.) Spreng. IIpoexTnHe
HOKPUTTS KOXKHOTO 3 BUJY CTAHOBUTD 1% ab60 MeH-
mre. MoxoBuit MIOKPUB He BUpaKeHMil. 3pifika Tpa-
A Thes Kyptuan Pleurozium schreberi (Willd. ex
Brid.) Mitt.

[ToopyHoKi HeBemnuky KypTunu D. tristachyum
(puc. 3B) miamerpom 7o 20 cM BMsBJIEH] Ha MIOLH

20 m? Ha AinAHLI TiCy, WO npuIATae 1o Bupyoxu. B
MMHYJIOMY 114 IIONy/IALisA 6y/Ia YlCe/bHiIo0. 3Hay-
HOI LIKOAM 11 3aBana BUpyOKa, Ha sAKiil BUsB/IEH]
Bigmepni pocnunu D. tristachyum. 3a cBigueHHAM
MICI[€BUX JKUTEIB, BEIMKOI IIKOAY LIiil MOIY/IALIL
3aBfiaB 36ip pOC/INH I BiHKIiB. 3a YMOB 3amoBif-
HOTO PEXMMY IIUIBHICTD MOIY/ALINA CTana 3HAYHO
Bumom. Tak, B IlomicbkoMy IprpogHOMY 3aIOBifI-
HUKY KYPTVHM LJbOTO BUIY MalOTh JjiaMmeTpu 2—17 M
(Myakushko, Bumar, 1989; Burlaka, 2012).

YHikanpHe MicuesHaxomkeHHs D. tristachyum
BUsB/IeHe HaMM Ha IlofinbChKill BUCOYMHI B OKO-
muax c. I'yrucpko HapaiBebkoi rpomaan TepHo-
HiIbCbKOTO (KOMMUIHBOTO bepeskaHChKOro) p-HY
TeprHominbcpkoi 061, BoHO posmimeHe mo6musy
Tonuupbkoro 6iocrarionapy TepHONiNbCbKOrO Ha-
LII0HA/IbHOTO II€JATOTiYHOrO yHiBepcuTeTy iM. Bo-
noguMupa [HaTioKa i IpuypodeHe [0 KapCTOBOI
BOPOHKM Ha y3yicci 6ykoBoro nicy (N49.403320°,
E24.834910°). L1s HeBenuka BOPOHKa JjiaMeTpoM 2
M? 3arm6rena Ha 50 CM i € OCepelIKOM 3POCTaHHs
D. tristachyum pasoM 3 iHIIMM pigKicHUM 6opearb-
HUM BugoM Huperzia selago (L.) Bernh. ex Schrank
& Mart. Kyptuau o60x BuiiB He3Ha4Hi 3a IIOIIEI0
— o 1 mM? xoxxHa. O4eBUIHO, 06U/BA 1Ii BUIM Ha
TopminbehKill BUCOYMHI € pemiKTaMu. [XHBOIO eKo-
JIOTIYHOIO HilIEI0 B IIbOMY PETiOHi € KapCTOBi BO-
POHKM, MiKpOK/IIMaTU4YHi YMOBY AKNUX CHPUATINBI
[ULs BYOKVMBAHHA TOIY/IALIN Ha MeXi apearty.

Y Lentpanpromy Ilomicci D. tristachyum oxopo-
HA€eTbcA B [lonicbkoMy IpUMPORHOMY 3aIlIOBiJHUKY,
B 3akasHMKax: IlodckiBcbkuii-2, ITnoraung, Yep-
BOHOBO/IbHUIL, IropiB Bpin, 3umuux (Orlov, 2005).

BucHoBkn

Diphasiastrum  tristachyum — pigkicHmit Bup
¢dmopn €ppomy, Akuit B YKpaini mepebyBae Ha
MiBJIeHHO-CXifiHilI Mexi apeany. Ilommpenuit Ha
ITpaBo6epexxnomy Ilomicci 3 okpeMum peikTo-
BUM JioKaniTeToM Ha Ilominmi. Miciie3aHaxoKkeHHsI
HaBORMINCH 3Aebinpimoro mast JKuroMupcbkoro
(Llentpanpuoro) Ilomiccs, fBa noKamiteTn Oymo
3acikcoBano i1 Bonuucpkoro Iomices. Ha ocHo-
Bi HalllMX MOJIbOBUX JOCTI[PKEHDb Ta 3a/ly4yeHH: JI0
HAayKOBOTO 00iry MiCIje3HaXOI>KeHHsI 3 OKOMMUIIb
M. Bosipka (®DinH, 1899, ®omin; [Teperpum, KWU)
BIeple 3a(ikCOBaHO 3pOCTAHHA L[bOTO BUJY B Jli-
cax Kuiscpkoro Iomices.

Exoromamu D. tristachyum na Ilomicci e 6e-
pesoBo-cocHOBi micu Betuleto-Querceto-Pinetum
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Puc. 2. Tep6apuuit 3pasok Diphasiastrum tristachyum (KWU0001665)
Fig. 2. Herbarium specimen of Diphasiastrum tristachyum (KWU0001665)
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Puc. 3. Diphasiastrum tristachyum y Jly6'sucpkomy micannrsi (KuiBcpke ITomices). A: Micle3pocTaHHS;
B: noxanbHa nomynAuia

Fig. 3. Diphasiastrum tristachyum in Lub'yanka forestry (Kyiv Polissia). A: habitat; B: local population
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pteridioso-convallariosum. JlokanpHa peTiKTOBA HO-
nymnania D. tristachyum Ha IlopinbepKilt BUcounHi,
IpuypodYeHa 1o KapcToBoi BOpoHKH. [Toza mexxaMu
Ykpaiuy 1Leil BUJ BUPISHAETbCA [El0 HIMPLIOK
€KOJIOTO-LIEHOTUYHOK aMIUTITY[00, OJJHAK TaK0X
3pOCTa€ NepeBaKHO B COCHOBUX JTicax.

€puna cyvyacHa nomyssauis D. tristachyum Ha
Kniscbkomy Ilomicci 3aliMae HesHauHy IUIOLLYy —
6m3bko 20 M2 i, Ha BiIMiHY Bifi LI€HOIIONYJIALLii
Ha IIpUMPOJHO-3aNOBigHUX TepuTopisax lleHTpanb-
Horo Ilomiccd, AKi MalOTh BUITIAM KYPTMH Jiame-

Ha ocHoBi Hamux mocmimKeHb BBaXKae€Mo, IO
epuauit B KuiBcbkomy Ilomicci macus 6epeso-
BO-COCHOBOrO Jicy 3 y4actio D. tristachyum B
JIy6’siHcpKOMY JTicHMITBI HOTpebye OXOpOHM Ha
IpaBax 60TaHIYHOTO 3aKa3HMKA.

JoTpuMaHHSA eTUYHIX HOPM

ABTOpPM NOBiOM/IAIOTH PO BiACYTHICTH Oymb-
SIKOro KOHGIIKTY iHTepeciB.

TpoM 2-17 M, IpefCcTaB/lIeHa OKPEMVIMY HEBEJIVIKII- ORCID
MM K/IOHaMM, fiiameTpoM 1o 20 cM. BupyOyBanHa
MiCy Ta 36MpaHHA POCTMH JIIS BIHKIB TIPU3BENN [0 V.I. Melnyk: @ https://orcid.org/0000-0001-8315-8468

AR. Baransky: (@ https://orcid.org/0000-0002-9808-1990

3HAYHOT'O CKOPOYE€HHA IO Y/IALIIL.
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New data on geographical distribution of
Diphasiastrum tristachyum (Lycopodiaceae) in Ukraine

V.I. MELNYK, A.R. BARANSKY
M.M. Gryshko National Botanical Garden, National Academy of Sciences of Ukraine,
1 Sadovo-Botanichna Str., Kyiv 01014, Ukraine

Abstract. Diphasiastrum tristachyum (Lycopodiaceae) is a rare species of the Ukrainian flora, listed in the Red Data Book of
Ukraine. In our country it occurs mainly in Central (Zhytomyr) Polissya. Two localities only have been recorded in Volhynian
Polissya. In the literature sources, there is no information about distribution of D. tristachyum in Kyiv Polissya. However, back
in 1899, the species was collected near the town of Boyarka (KWU0001665). Although correctly identified, this specimen has
not been previously included in distribution data. We report a new locality of D. tristachyum from pine forest in Lub'yanka
Forestry in Bucha District, Kyiv Region. In the Podolian Upland, an isolated local population of D. tristachyum was found in
a karst sinkhole near Hutysko village, Ternopil Region. A list of all known localities of D. tristachyum in Ukraine and data on
the current state of its populations in the newly reported localities are provided. It is proposed to establish a botanical reserve
in Lub'yanka Forestry.

Keywords: Diphasiastrum tristachyum, habitat, Polissian Lowland, populations, range, Ukraine
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ITam’siti [leTpa Bymaxa
(29.09.1951 — 01.12.2022)

In memory of Petro Bulakh
(29.09.1951 — 01.12.2022)

MunyB piK, IK He CTaj0 BiJOMOrO YKPaIHCbKOIO
BYEHOro-6oTaHika, ¢axiBus B ramxysi iHTpomykuil
Ta akjaiMaTu3alii poCIuH, IPOBITHOIO HAYKOBOIO
cniBpobiTHuKa HanionampHOro 60TaHiuHOrO camy
imeni M.M. Ipnmxa HAH Ykpainu, gokropa 6io-
JIOTIYHMX HAyK, CTApIIOr0 HAayKOBOIO CIiBPOOIT-
Hyka Ilerpa Bymaxa. Bin samam’ataBcsa Kormeram
i Ipy3sAM AK y4YeHMII 3 OPUTiHA/IbHUM IIOIIAJOM i
TBOPYMM Mi/[XOJIOM i1 OJIHOYACHO IIMOOKOI0 IPUH-
LMIIOBICTIO IO BUPILIEHHA CKIAJHUX HAYKOBUX TA

490

IN MEMORIAM
BTPATU HAYKU

\I/

JKUTTEBUX NNTaHb, a e AK CBIT/Ia, BIIKPUTA, IINpa,
HOpsAJHA Ta HAfI3BUYAITHO JOOpa JIIONHA.

IleTpo Bynax mapopgusca 29 BepecHa 1951 p. y m.
IuinponeTrpoBcbk (Tenep Juinpo) B ciM'{ HayKoB-
uis. [lo 6arpkiB, €BreHa bynaxa, WieHa-KOpeCIIOH-
menta HAH VYkpainu, BiomMoro B4eHoro y ramysi
MaTeMaTUYHMX MeTOAiB y reodisuui, ta OneHn
JMuTpiBHM, Ilefarora Ta HAyKOBI, CMH Ha BCe
XKUTTS 30epir 1F060B, TOBAry Ta BASYHICTS.

Bumy ocsiry I1. Bynax 3m06yB Ha 6iomoriqnomy
daxynbreti KuiBchbKoro mep>kaBHOTO yHiBepCUTETY
im. T.I. IlleBuenka (remep KuiBcbkmit HarjioHaIb-
Huit yHiBepcuter imeHni Tapaca IlleBuyenka), sikumit
3akiHumMB y 1973 p. 3a crenianpHicTio "disionorisd
pocmu". ITicia 3aKkiHYeHHs BUIIY MPAIfIOBaB iHXXe-
HepoM Binginy nixenonorii ta 6pionorii (1973-1974),
3rogoM — Bippiny amprosorii (1974-1976) Inctuty-
Ty 60raniku im. M.I. Xonognoro AH YPCP (tenep
Incturyt 60oranikn iMm. M.I. Xonognoro HAH VYkpa-
inu). 3 1976 p. mismbHicTh I1. Bynaxa mos’ssaHa 3
IleHTpa/bHUM pecnyOIiKaHCBKMM OOTaHIYHUM ca-
mom AH YPCP (temep HauioHanpHuit 60otaniqHmit
can imeni M.M. Ipumika HAH Vkpainu). ¥ wniit Ha-
YKOBill yCTaHOBI BiH IPOJIIOB IIJIAX Bifi CTAPLIOrO
imkenepa (1976-1979) §o IpOBifHOTO HAyYKOBOTO
criBpo6iTHMKA Big#iniB mpupopHoi ¢opy, 3rogoM
nmaupmadTHOro O6yaiBHMITBa (2015-2022).

¥ 1984 p. IlI. bynax ycminiHO 3aXmMcTuB KaH[U-
[aTCbKY AMCEpPTALil0 Ha TeMy: "DKOIOro-61oIorn-
Jeckye 0cobeHHOCTY BURoB pona Allium L. Gpropsr
CpenHelt Asum B CBA3M C UX MHTPOAYKLMEN Ha
Ykpanne', BUKOHAHY I/l KEPIBHULUTBOM JOKTOpa
6ionoriunnx Hayk, mpodecopa Vocuma Cikypu.
MonopuM focnifHuKOM OyI0 37iJICHEHO Kilbka
excrienuiiit mo Cepenuboi Asii, 3i6paHo Matepiar,
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ITerpo bymax B exciepumii y ropax Cepenupoi Asii, ceprienn 1981 p.

AKNI CTaB OCHOBOIO JI/IA HAaIlVMICAHHA [VCepTaLii.
B ymoBax mepBuHHOI KynbTypu B Kuesi aBTopoMm
0y/10 KOMIUIEKCHO JJOCI/PKeHO 56 BMUAIB oAy, 3a
Mopdonoriunumy, 6iomoriyHuMu, OGioxiMiYHMMU
Ta eKOJIOTIYHMMM OCOOMMBOCTSIMY SIKMX BUSIBIEHA
IXHS BUCOKA ajanTallifiHa 3/IaTHiCTh; Ha OCHOBI iH-
TPOJYKLiIHOTO IPOrHO3YBaHH:A BM3HAuyeHi paiio-
HI, TEepPCHeKTUBHI A1 BUPOIIYBAaHHA LUX BUAIB.
3rofoM pesynbTaT JOCIIPKeHHs Oyiu y3araabHe-
Hi y MoHorpadii "Jlyku Cpenneit A3un u UX Ky/b-
Typa B Ykpaune' (bynax, 1994).

3 1984 p. II. bynaxa nmpusHaualTb HAYKOBUM
KypatopoM  6oTaHiKo-reorpadiqHux  [iITHOK
"Kapmaru", a 3 1988 p. — "Cepennst Asis" Boraniu-
Horo capy AH YPCP. Is uncieHHux excneauiiin no
Ykpaini, Cepenniit Asii (I)xyHrapcpke Amaray, 3a-
noBigHMK Akcy-JDxabarau, 3ainificekuit Ta JKyH-
rapcbkmit Anaray) ta bosmrapii (Pomorncbki ropm)
BiH NpuBi3 6araTo HOBMX J/IsI KY/IbTUBYBAHHS BU-
IiB POCIVH, sAKi oMiTHO 36ararnm Konekuii Cany
IeKOPAaTBHUMM PifKiCHUMM POCTMHAMMA.
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Y 1991 p. BueHOMY Oy/I0 IPUCYKEHO 3BAHHS
CTapuIMii HAYKOBMII CIIiBPOOITHMK.

OcHoBHi HaykoBi iHTepecum II. Bymaxa 6ymm
30Cepe/pKeHi Ha TeOPeTHYHMX Yy3arajabHEHHAX
CK/IaJJHMX IpoLeciB iHTpoayKuil pocnuH. Bin cras
aBTOPOM YJCE/IbHMX OPUTiHAJBHUX Ta y3araJbHIO-
I0uyx nmy6mikaniin: "9Komorndyeckye IMpeoCcbUIKu
UHTponyKuuy pacrenuir” (1989), "Meropudeckie
aCIeKThl VHTPOAYKIMOHHOrO IporHosa’ (1999),
"MeTonndeckye acleKTbl ONTUMM3ALUYM MHTPO-
DYKUVOHHBIX uccnegoBanmit’ (1999), "TlpuHumn
ONTMMANbHOCTY KaK Ba)KHEHIIas IapajurMa uH-
tTpogykuyu pactenmit’ (1999), "YcroitumBocTb
MHTPOAYKI[MOHHBIX PAcTeHUII ¢ MO3UIMM 0OIIel
teopun cuctem' (2000), "®Pusnonoro-o6moxmummn-
YecKye ¥ TeHeTUdecKue IPeNNOChUIKM MHTPORYK-
uuu pactenuit’ (2000), "TlonsTne ">KM3HEHHOCTH"
B MHTPOAYKLMM PacTeHUIl KaK OTPa)KEHMeE yCTOM-
YMBOCTM ¥ 9HEPreTMYEeCKOTO COCTOAHUA Opra-
musMoB" (2001), "YCTOMYMBOCTD OMOMOIMYECKUX
cructeM u ee MogenupoBanne” (2001), "Kpurepun

491



In Memoriam

| ey,
jr—y
|y
\—

‘,/

\;
.

i

Herpo Bynax (mpyruit niBopyu) Ha Binkpurti mam’stauka V. Cikypi Ha Tepurtopii 3aKapnaTchbKoro yropchbKoro iHCTUTYTY

imeni @epenua Pakoui II, mucromag 2018 p.

YCTOMYMBOCTY B MHTPORYKUMM pacteHuir” (2002),
"3Havenre MHQPOPMAIVIOHHO-9HEPreTUYECKO Teo-
PUM 1 OCHOBHBIE IIEPCIIEKTYBBI €€ VICIO/NIb30BaHIsA
B MHTponyKuuu pactenmit’ (2003), "®enonoru-
JyecKye KpUTePUM YCTONYMBOCTU B MHTPONYKIUN
pacrenuit” (2005), "MaTemarndeckoe MOJeMpPOBa-
HIle KaK MeTOJ, MHTPOAYKIJMOHHOIO IPOTHO3MPO-
BaHus" (2009), "VicTopumyeckie 3aKOHOMEPHOCTHU
UMHTpORYKUuy pacrenuii” (2018) Ta iH., Hagpyko-
BaHi OJHOOCIOHO IepeBaXKHO y >KypHami 'THTpo-
AYKLisA pOC/INH".

Yci opurinanpHi ifei Ta pesynbraTy aBTOpa W0J0
TEOPEeTUYHNUX Ta METOAVNYHUX IIPUHIMNIIB ONTVMI-
3alii IHTPOAYKIIIHOTO IIPOLECYy Ha eTamax IIpo-
THO3YBaHHA aflallTalliiiHOI 3HaTHOCTI POCIMH Oy/IN
y3arajapHeHi y ZOKTOPCBKiil gucepranii. ¥ po6orti
"TeopernuHi ocHOBU onTmmisanii iHTpopyKLiliHO-
ro npouecy" (2007) sanponoHoBaHo K1acudikariiio
METOZiB IIPOTHO3YBaHHA; HOBI KiJbKiCHI MeTOmu
BiffOOpY IepCHEeKTUBHUX POCIUH iHTPORYLEHTIB;
BBeJIEHO HOHATTA Npo '6iomopdorumu’ sk camo-
CTiliHY iHTPOXYKLiiHY OOMHMIIO Ta 3aIIPOIOHOBA-
HO MeTOfIY IXHbOTO BUJIi/IEHHS B MeXaX POJIOBOTO
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KOMIUIEKCY; po3pobreHo indopmariiHo-eHepre-
TUYHY Teopilo iHTpoAyKIii pocmnH; ampo6oBaHO
Ta OLIHEHO KiJbKiCHI KpUTEpil CTIIKOCTI IHTpO-
OYKOBaHMX POCINMH; 3allPOIIOHOBAHO MOJENDb 3a-
JIEXKHOCTI CTIMIKOCTiI pOCIMH Bifi KOMIUIEKCHOI Aii
dakTopiB CcepemoBMINA; BU3HAYEHO CUCTEMM Ta
MeXaHi3MM HafgilHOCTI, AKi 3a6€31‘[€'~IYIOTb SKUT-
TEMIANBHICTD IHTpOAYKOBaHUX pocayH Touo. Ilo-
Ja/IbIINI PO3BUTOK CBOIX ifiell BUEHNI y3araJbHUB
y MoHorpadisx "Teopust 1 MeTOHbI IPOHO3UPOBA-
Hus B MHTpopykuuu pactenuit” (Bymax, 2010) ta
"Teopus ycTONYMBOCTY B MHTPORYKIUM PacTeHUIT"
(Bymax, lllymuk, 2013).

YueHuit wefApo SiIMBCs GaraTMMy 3HAHHAMH 31
CBOIMM YYHSMU Ta Kojeramy, OyB 3ajydeHuil fo
BUK/IaJaHHA CIIEUKYpciB md acmipantiB Harjio-
HajbHOro OoTaHiuHoro cagy imeni M.M. Ipuiuka
HAH Vkpainn, unras kypcu "boranika’ ta "Tex-
HoJIoris nanpmadTHOro OymiBHMITBA" I CIyXa-
yiB [lepxaBHOI aKajeMii KUT/IOBO-KOMYHa/JIbHOTO
rocrofapcrtea Ta HamioHasnbHOI akKajemil KepiB-
HUX KafIpiB KyIbTypu Ta Mucteurs. Ilif jtoro Ha-
YKOBUM KepiBHUIITBOM OyIM 3aXullleHi 4oTupu
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KaHgupaarcbkux paucepranii (€. Enpmitidopos,
L. Maprusiok., JI. Maxuus, H. Iomine), 6yB Hayko-
BJM KOHCY/IBTAaHTOM OffHi€l JOKTOpCBHKOI poboTH
(O. Topernos).

IleTpo bynax He CTOSAB OCTOPOHBD i rpPOMafICHKOI
po6oTn: 6yB ronoBoro pesisiitHoI komicil YkpaiH-
CbKOTO OOTaHIYHOTO TOBApUCTBA, 3 YaCy 3acHY-
BaHHA HAyKOBOTO >XypHamy 'IHTpopykmisa poc-
JMH" — JI0TO BiiTIOBi/Ja/IbHNM CeKpeTapeM, 3TOfIOM
YI€HOM peflaKLi/HOI KOJ€ril, a TAKOXX y4€eHOI pafin
Ta CIIellia/Ji30BaHOI BYEHOI i3 3aXMCTy JOKTOP-
CbKMX Jucepraniili npu boraniyHOMy cajy iMmeHi
M.M. Ipumika HAH Ykpainnu, ronosoro JlepxaBHoi
eK3aMeHalliifHOI KoMicii B 3akapmaTcbKOMy yrop-
cbKoMy iHcTuTyTi iMeHi Pepenua Paxoui II, gacto
BUCTYIAB OQiLiliHNM OMOHEHTOM KaH[UAaTChKIX
Ta JOKTOPCbKUX JUCEPTaLiil TOLIO.

[Terpo Bynax mwupo 11061B CBOIO POANHY, MIK/IY-
BaBCs PO OAThKiB, IPYXKUHY Ta JOHBKY. [loBa>kaB
cimerni Tpaauiii, pagiB MOMXIMBOCTI CIIJIKyBaH-
HA 3 pifHMMU Ta OMM3BKMMY, [AiMVBCA BpaXkKeHHA-
MM Ta CIIOTafiaMI. YIIOOeHNM Bif[IIOYMHKOM /A

HBOTO OyTa prOOIOBIA, BiH Mir TOAMHAMY CUIITH
3 Byzikomo Ha Oepesi [Jecuu. [Tomo61aB nOopuHyTH
Y CBIiT KJIaCUYHOI JIiTepaTypy Ta My3uKu. Mas xucT
70 MaJIIOBaHH#A, KONEKI[iIOHYBaB MapKyu Ta MOHETMU.
ByB mankum B6omiBampHMKOM (yTOOIBHOI KOMaH-
my "Ilaxtap”, sAKill He 3paj)KyBaB 3 4YaciB IMTUH-
CTBa, KONMM BiH HaBYaBCA y CIOPTUBHIN IIKOII B
JloHenbKy.

Ilerpo bynax BifiiilIoB y Bi4HICTb Yy PO3KBITi
TBOPYMX CWJI, KOMM HAayKoBa poOOTa 3anmimasnacsa
CEHCOM J0T0 XUTTA. JIo OCTaHHBOTO NOAMUXY BiH
IIpallloBaB, TOTYIOUM [I0 [PYKY PYKONMCHU IIpallb,
30Kpema "TepMiHOMOTiYHUII MOBIHMK 3 MHUTAHb
inTponykuil Ta axmimarmsanii pocnus’, "Icropis
IHTpORYKILil pOCIMH BiJj MaBHIX YaciB /10 HaIIMX
nHiB", "Teopia Ta MeToxm iHTpORYKLii pocnH", AKi
JeKaloTh Ha OMyOmiKyBaHHS.

TBopuicTh BYeHOro, mepefyciM itoro mparmi Ta
KOJIeKIlii, IIaHO6/IMBE Ta BiflOBigabHe BiJHOILIEH-
HA 710 po6OTH, [0 TIOfeNl, O POAVHY Ha3aBXK/Iu 3a-
JIMIIATBCSA Y ITaM ATi yCix OMM3bKMX, APY3iB i Koser.

M. HIEBEPA, B. IIPOTOITIOIIOBA
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Ykpaincoxuii 6omanivunuii #ypHan my6IiKye opuriHaabHi cTaTTi 3 ycix HampAMiB 60TaHiku Ta Mikosorii, a
came: 3araJibHuX mpo6iem, GpropucTukn, reo60TaHiKM, CUCTEMATUKM, €KOJIOTii, eBoollii, reorpadii, Mop-
¢ororii, anaromii, em6piosorii, ¢isionorii, 6ioximii, KTITHHHOI Ta MO/IEKY/IsApHOI 6ionorii pocuH i rpubis,
icropii HaykM, 6OTaHIYHOTO pecypCO3HABCTBA It OXOpOHH (iTO- Ta MiKOOIOTH.

Pyxonucu npuiiMarTbcs YKpaiHChKOO Ta aHITIICHKOI0 MOBaMIL.

Pemakuiiina Kormeria Ykpaitcokoeo 60mariuHozo #ypHany y cBoiil Nis/IbHOCTI JOTPUMMYETHCA IPUHIN-
IiB BUJJABHNYOI €TUKU Ta KEPYETHC NMOMOXKEHHAMM 3 eTMKU HayKoBux myo6mikauiit (Committee on
Publication Ethics (COPE) — https://publicationethics.org/.

ABTOpPY IIpY NTOfIaHHI PYKOIINCY HECY T BilTIOBi/Ja/IbHICTD 32 PO3KPUTTS CBOIX IPAMMX 200 HeIPAMMX (piHaH-
COBMX i iHIMMX KOH(IKTHIX iHTepeciB, 3MaTHNX BIVIMHYTU Ha IXHI0 poboTy. Y pykomuci MaloT OyTH 3ra-
maHi Bci ocobu i opranisanii, 1o Hagan GpiHaHCOBY HiATPUMKY, @ TAKOX Opai y po6oTi 0cOOMCTY y4acTb.
3okpeMma, mOBMHHI OyTH BKa3aHi mporpamu 1a/a6o rpaHTH, B paMKaXx SIKIX aBTOPY BUKOHYBA/IN KOCTi-
IKeHHA. ABTOPY MOXXYTb HaJlaBaT! iMeHa THX, KOMY, Ha iXHIO IyMKY, He CJIifj HallpaB/IATU PYKOIINC Ha pe-
LIeH31I0 B 3B'A13KY 3 MOXK/IVIBUM, SIK IIPAaBUIO, IIpodeciitHuM, KoHIIKTOM iHTepeciB. Pemakiiiina Komerisa
IIpU YXBaJIeHHi pillleHb 3Ba)Ka€ Ha HAABHICTh KOHQIIKTY iHTepeciB. UneHu penkornerii He 3amy4aroThCs
IO IpUITHATTS pillleHb IOJO CTaTell, Y AKMX BOHU MOXYTb MaTy KOHQJIKT iHTepecis.

danbcudikania Ta padbpukania JaHuX, Iariat, a TaKoX iHII HOPYILIEHHS HAYKOBOI €THKM € HENpPH-
MyCTUMMMIL.

Marepianu, mnomaHi A0 APYKy B iHmI BUFAHHA YN BXXe omnyOnikoBaHi (moBHicTIo abo 4a-
CTKOBO), He NpPHUIIMAIOTBCA 1 He PpO3IIANAITbCA. BuxmodeHHs Moxe Oytm  3pobie-
He JMIle /A OIVIAOBMX CTaTell, a00 AKIIO M IOUWIMPEHHsS HAyKOBUX 3HaHb € [OLiIb-
HOI0 MyOniKalis B Pi3HUMX JKYpHaIaX 4K IHIIMMM MOBaMM; B YCiX TaKUX BUIAJKaxX IOTPiOHI: 1)
3rofia BCiX CIIiBaBTOPIB (SIKIL[O BOHU €); 2) HifTBepKeHe MOrO/KEHHS PELAKTOPIB YCiX 3ayUeHNX BUJAHb;
3) HaJIeXXHI NOCWIAHHSA Ha OpUriHa/IbHI nyOmiKaril.

ITpu BuKkopucTaHHi ONyONIiKOBaHUX B Ykpaincvkomy 60maniunomy y#cypHani MaTepianiB OCUTaHHS HA
ny6nikaiiro B Ykpaincokomy 6omanivnomy #ypHasui € 060B'I3KOBUM.

Jlo penxonerii Yxkpaincvkozo 60omaniuro20 #ypHany Ha anpecy pefakiii secretary_ubzh@ukr.net okpemuMn
¢aitmamy ToTpi6HO HAZLICTIATU: ® IOBHUIL TEKCT CTATTi (BK/IIOYHO 3 PUCYHKaMM, TabmuIpsamu, pedeparamn)
y dopmarax .doc, .docx abo .rtf; @ Mmatepianu A/t e€KTPOHHOTO JOAATKY (32 HEOOXITHOCTI); ® CYyIpOBifHY
inpopmariro.

Pykomucy OBMHHI BifOBifaTH CTUIIO Ta pefakLiifiHUM cTaHfapTaM YkpaincbKoeo 60maniumnozo xypHa-
n1y. ITpu miAroToBLi pyKoIucy NpOCHMO KepyBaTucs, KpiM HaBeleHNUX MPaBII, yOmiKanis My B OCTaH-
HiX HOMepax >KypHaIIy i TOYHO JOTPUMYBATUCH 3a3HAYEHIX BIMOT 10710 GOpPMaTyBaHHS.

1. o posrsipy npuitMarotbcs pisHi 3a 00csarom crarti. Tabmmui (cuHONITHYHI TOWO), pUCYHKM (300pa-
JKeHHs repbapHUX 3pasKiB TOIIO), MOTATKOBI Marepiany (CIMCOK JOCTiKeHNX TepbapHMx 3paskiB, ¢io-
PUCTMYHI CIMCKM) 3HAYHOTO PO3Mipy MOXXYTb Oy TV OIy0/IiKOBaHi B €/IeKTPOHHOMY BapiaHTi )KypHasy AK
€eKTPOHHI JOJAaTKM JO CTATTi, 3 TIOCU/IAaHHAM Ha HUX Y IPYKOBaHill Bepcii.

2. PosmimenHs matepiany crarti. MOBOMO CTaTTi HABOASTHCS: ® Ha3Ba CTATTI (HAMIBXXMPHUM, 3BUYAITHUM
3a po3Mipom upudTom); @ iM'st IOBHICTIO, iHinias 1Mo 6aThKoBi abo iHimian gpyroro imMeHi (3a moTpebu) Ta
IpisBUIe aBTOPa/aBTOPIB (BeIMKMMIU JTiTepaMM, 3BUYANIHUM 32 HaCUYEHICTIO IMIPU(TOM); ® IIOBHA Has-
Ba YCTAHOBM, Ji¢ BUKOHaHe [JOCTi/PKeHH, ii IIOBHA IIOIITOBA afipeca; AKIO aBTOPYU IPALIOIOTh Yy PisHUX
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yCTaHOBAX, ubPOBUM HATPSATKOBUM iHIEKCOM IIOB'sI3aTH TPIi3BUILE ABTOPA i MiClle iT0ro poboTu; @ enex-
TPOHHa aJjpeca aBTOpa /s TUCTYBaHH, TOB's3aHa 3 MPi3BUIIeM aBTOpa *; ® pedepar Ta KII0UOBI C/IOBa;
® [TOCHJIAHHSI Ha eIeKTPOHHMI fofaTok (Supplementary Material) 3a HeoOXifHOCTI; ® TeKcT cTarTi; ® ifeH-
TudikaTopy aBTopiB y MixkHapopHOMY peectpi BueHux ORCID; @ cricok IoCKIaHb; ® MOBOIO, BiIMiHHOIO
Bifj MOBU cTaTTi (YKpaiHChKOI a00 aHIIIICHKOIO): Ha3Ba CTATTi, IIpisBuIIe Ta iHilliamy aBTOpa/aBTOPIB,
[IOBHA Ha3Ba YCTaHOBM/YCTAHOB, [ie BUKOHAHO JOCTIKeHH, pedepaT, KII0UO0Bi CTOBA.

3. CTpPYKTypHO CTaTTA Ma€ CKIafaTicsA 3 TaKuX po3finis: Berym, Marepiami ta Metopu, Pe3ynbraTu Ta
o6rosopenHs (a60 PesynbraTi, O6roBopeHHs: okpeMo), BucHoBku, 3a norpe6u — ITogaku; HanpuKiHIi
MaloTb OyTV BKa3aHi mporpamm Ta/ab6o IpaHTH, B paMKax AKNMX BUKOHYBAJIOCh JOCIKeHHA. B okpemux
BUIIA[IKaX MOXK/IMBa Mopudikalis posginis. TakcoHoMiuHi, propuctuyHi, Tpo6IeMHO-TEOPETUYHI CTATT
Ta KOPOTKI IIOBiIOM/IEHHS MOXXYTh 6yTM uinicHuMu, 6e3 BUJiIEHNX PO3/iiB.

4. BUKmaj TeKCTy Ma€ Oy TH YiTKMM Ta CTUCIUM, 6€3 TOBIMX eKCKYPCiB i TOBTOPEHb.

TexcT HapaBatyu y pegakropi Microsoft Word: mpugt Times New Roman; kernp 12; MbKpsARKoBUit iHTep-
Basl — 1,5; 6e3 nmepeHOCiB i BUPIBHIOBAHHS 3a IIPAaBUM KPAEM; YCi IIO/IsT — 2 CM; CTOPIHKY PYKOINCY ITO3HA-
YaI0ThCA HACKPi3HOI HYMePalLi€o.

Qisnyni BenmmuyHM cif HaBoguty B oguHuAx CIL. [Insa nosHayeHHA iHTepBany 3Ha4eHb BMKOPUCTOBY-
BaTy Kopotke tupe (n-dash), nanpuxaan: 5-12 cM, 60-80%. Y TekcTi mOBMHHI OyTu e "aHITICHK"
manky. CKOpO4YeHHs CIIiB i C/IOBOCIONTY4eHb Y TeKCTi CTaTTi, B 0popM/IeHHI Tab/MuLb i pUCYHKIB, OKpiM 3a-
ra/IbHONIPUITHATUX, HEIPUITYCTUMI. 3a HEOOXiJHOCTI CKOpOYEHHSI MOYKHA HAaBOAWUTH IIC/IS MONEPEfHbOTO
posumdpysanHs (Hanpuknan: Hanionansauit npupopumii napk (HIIIT) i gani 3a rekcrom — HIIIT).

HaykoBi Ha3BM TaKCOHIB pOC/INH i rpubiB ycix paHriB CIifi JaBaTV KYPCUBOM i JIMIIe JIATUHCHKOIO MO-
Bowo. [Ipu mepiroMy IXHbOMY 3rafiyBaHHI B TEKCTi — i3 3a3HAYEHHSM aBTOPIB TaKCOHIB, fami — 6e3 aB-
TOPIB, 32 BUHATKOM HOMEHK/IaTyPHO-TAaKCOHOMIYHMX IyOriKkaniil (3a norpe6iu), a TakoX BUMAZKIB, KON
1e Crif 3pobutn s YHUKHEHHsI TAKCOHOMIYHOI HESICHOCT] UM IUTyTaHWHM. PaHIY TaKCOHIB (HalpyKIIafK,
subg., subsp., var. Tomo) crig HaBoguTy npsAMuM mpudrTom. IIpn nepiomy sragyBaHHi BUAIB Ha3By POAY
HOTPiOGHO HABOLUTM MOBHICTIO, HAala/li CKOPOUYYBATU [0 OfHIEl IiTepy, 3a BUHATKOM THX BUIIAZIKiB, KON
pedeHHs pO3MOYMHAETHCS 3 TaTUHCHKOI Ha3BM 200 )X KOMU eThCs MPO BUIM, IO HAIeXaTb [0 Pi3HUX
POZiB, HAa3BM AKUX MOYMHAIOTHCS 3 OFHAKOBOI MiTepu. Y mifmmcax [0 Tabmuirp ta PUCYHKIB POJOBi Ha3BU
pOC/uH i rp16iB He CKOPOUYIOTbCS (BUK/IIOYEHH — IIepeIiK KiIbKOX BUJIiB OZHOTO POAY).

IMeHa Ta CKOpOYEHHs iMeH aBTOPiB TaKCOHIB POCINUH Cif craHmapTusysatu 3a The International Plant
Names Index (https://www.ipni.org/), Ha3Bu Ta aBTOpiB TakcoHiB rpubiB — 3a MycoBank (https://www.
mycobank.org/) abo Index Fungorum (https://www.indexfungorum.org/), BapianT TexniuHoro ogopmeH-
HsI peflaKilisi 3anmiae 3a co6orw. JKIo B Ha3Bi cTaTTi HABOAATHCS Ha3BM BUJIB (200 iHIIMX TaKCOHIB [0
POZIOBOTO PaHTy BKIIOYHO), aBTOPIB TAKCOHA He BKAa3yBaTH, a B [y)KKaX 000B'sI3KOBO HABECTH POLUHY 260
TAKCOH BMII[OTO PAHTY, A0 SKUX Lieit B (Buay) abo iHImmit TakcoH (iHII TakcoHM) Hajlexartb. Y pedepa-
Tax aBTOPY TAKCOHIB He HaBOJATBHCA. SIK BUK/ITIOUEHHS, aBTOPY TAKCOHIB MOXYTb OyTU HaBefeHi B Ha3Bi
Ta/abo pedeparax TiIIbKM Yy HOMEHK/IATYPHO-TAaKCOHOMIUHMX CTATTSX 1 /IMIle TOA, KoMK L iHdopmaris e
KPUTUYHO BaYK/IMBOIO 3 HOMEHK/IATYPHOI TOUYKY 30pY.

Y pasi Mopdonoriyanx, aHaTOMIYHMX, TiHOJIOTIYHMX Ta IHIIVX HOCIIPKEHD CIIif] 4iTKO BKa3yBaT! Kilb-
KiCTh BUKOPUCTaAaHUX POCINH, 3pa3KiB TOLIO0, Ha OCHOBI AKMX NPOBORWIN FoCTimKeHHs. OO0B'I3KOBO
LUTYIOTbCS €TUKeTKM a0 iHi ifeHTNdikaTopy BUKOPUCTAHNX repOapHMX 3pasKiB a0o iHIMX 06'€KTiB
36epiraHHs, 3 AKMMIU IIPALIOBAB aBTOP; SAKIO 3Pa3KM YMCEIbHI, BKa3yeThCs /ulle Micue 30epiranus (rep-
6apiit, Komek1ist) i HoMepy 3pasKiB. ETMKeTKM IUTYIOTbCS TOBHICTIO, MOBOIO OPUTiHAIY i3 3a3HAYEHHSM (32
HasIBHOCTI) HOMepy 3paska abo 6apkopy (LITpKX-KORY, iHBEHTapHOrO HOMepY) Ta aKpoHiMy repbapiio, B
SIKOMY BOHM 30epiraoTbcs; IIpM LUTYBaHHI 3pa3KiB i3 6a3 gaHuUX repbOapiis ajjpeca (eeKTpOHHA JIOKasIi3a-
1ist a60 eeKTpOHHUI ifeHTHdIKaTOp) 300paskeHH HABOAUTHCS 32 BUMOTaMI IIeBHOTO repbapito abo 6asu
HaHuX. AKpoHimMu rep6apiiB nutyioTbes 3a Index Herbariorum (https://sweetgum.nybg.org/science/ih/) abo
3a BupanuaM lepbapii Yipainu (2011) (https://www.botany.kiev.ua/doc/Herbarium Ukr 2011.pdf).
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MarepianaMm 1100 HepIIoi 3HaXigKy BUAY YM POAY POCINH i rpubiB Ha Tepurtopii Ykpainu a6o Oyzb-s1Kol
iHIIOl KpaiHM pemakiis Hamae mpioputet. PimenHs momo my6mikanii KOPOTKUX MOBIJOMIEHDb PO HOBY
3HaXiZIKy paHillle 3apeeCTPOBAHNX TAKCOHIB PEAKOJIETiA NMPUIIMAE HA CBiil PO3CY[l, OKPEMO ISl KOXKHOTO
BUITAJKy. BUHATKOM € IIOBiJOM/IEHHSA PO HOBi 3HAXiJK!M BUAiB, BKIOYEeHUX 10 UepBOHOI KHUTM YKpaiHN.

JlirepaTypHi [mKepena CIiJg HaBOGUTH Yy TeKcTi y Takmii cmoci6: ILII. IBanenko (Ivanenko, 2002);
(Ivanenko, 2002); (Ivanenko, 2002, 2014a, 2014b; Jones et al., 2004; Petrenko, Sydorovych, 2010), Jones
(2008), (Jones, 2008), (Chervona..., 1996, 2009; Opredelitel..., 1987; etc.) Tomo. IIpu nuTyBaHHI Tek-
CTOBOTO (PparMeHTy abo iHIINMX KOHKPEeTHMX KOMIIOHEHTIB IyOmikaril (Hanpukiazg, 300paxkeHb, MepIIO-
OINCIiB TOLI0) 6a)XKaHO BKa3yBaTy CTOPiHKY a00 BiAIMIOBiZHI CTOPIHKM LIMTOBAHOTO JKepena; HallPUKIAf:
(Sydorovych, 2010: 158). SIkio ofHOYaCHO HABOOMUTHCS JEKibKa IIOCUIaHb, CTifl ZOTPUMYBATUCh XPOHO-
JIOTIYHOI ITOC/TiOBHOCTI.

Y "BucHoBKax" HajaBaTy JIMIIEe OCHOBHUII IiICYMOK po6OTH, HMigKpecanTy il HOBU3HY Ta 3HAYYIIICTb,
3aIpPOIIOHYBATY HAIIPSIMKM IOfa/IbIINX JOCTIPKeHb; YHUKaTH iHdopMauii, mofaHol B TeKcTi Ta pedepati.

Yci Marepianm, AKi IJIaHYETbCA ONPUIIOHIOBATY SIK €IEKTPOHHI JOJaTKH, HeOoOXigHO HaJaBaTy OJHOYAC-
HO 3 OCHOBHMM pyKonucoM. IlepekoHaiirecs, 110 1ii MaTepiaan sTafylOTbcsA y TEKCTI CTATTI.

Pepakuis sanuunrae 3a co60x0 NpaBo BHOCUTH Y TEKCT 3MiHM, AKi He BIUIMBAIOTh HA 3MiCT, BKIaJeHUI1 y
HbHOTO AaBTOPOM.

EnextponHmit ¢aita pyKommcy CTaTTi HOBMHEH MaTy HasBy, sKa BiANOBigae TpaHCmiTepauii IaTMHULIEIO
Mpi3BUILA [IEPIIOTO aBTOpa, Hanpukiaz, "Petrenko”.

5. Ta6muui Mal0Tb HABOAUTUCS Y TEKCTi MiC/IA MepUIOro MOCWIaHHA. SIKIo Tab/muis ImepexoauTh Ha Ha-
CTYIIHY CTOPIHKY, il He po36MBaTH, rONOBKY He fy6moBaTH. [07I0BKM TabMUIb TOBMHHI TOYHO BifIOBiZaTH
3MicTy rpad. Marepiasn, HaBefeHUI Y TaONMUIISAX, He IIOBMHEH NyONMIOBAaTICA B TEKCTI, ajie MOXKe OyTH 4a-
CTKOBO BMKOPYCTAaHMUII IpK 06roBopeHHi pesybraris. HasBa koxxHOI TabnmI[i HABOAUTHCS MOBOKO CTATTi
(AKIIIO CTATTA He aHIIIIICPKOI0 MOBOIO) T aHIVIIJICHKOI0; HA3BYU POJIB (SKILO €) He CKOPOuyIoThCA. Tabmumi
B €JIEKTPOHHOMY JIOJaTKy (32 HAABHOCTI) HyMepyBaT! He3aJIe)KHO Biff TaO/MNIb Y TEKCTi i MO3HavaTy! 3 Jo-
maBanusM nitepu E: Tabmuus E1 Tormo.

Yci yMOBHI IO3HAYKM Ta CKOPOYEHHs HMOBMHHI OyTu posumdpoBaHi y BUHOCKAX TaOMNIli, HABITh AKIIO
BOHM TaKOX PO3IIM(POBaHi B TeKCTi (IpOTe AKIO BOHYM BMKOPUCTOBYIOTbCA B HACTYIHMX TaOMMIAX,
MO>KHA 3p0o0OUTH e JIMIIIe Y IepLiil Tabmui).

6. ImocTpanii aBTOp po3Millfye B TeKCTi CTaTTi Mic/IsA IepIIOro MOCWIAHHA Ha HUX (po3Mip ycboro dait-
Ny cTarTi 3 pucyHKamu B pegakTopi Word He moBuHeH mepeBuiysaty 15 M6aiit). Ha koxxHMit prcyHOK
HeoOXifiHi mocumaHus B TeKCTi crarti. Martepias, HaBefleHMIT Ha PUCYHKaX, He Ma€ JyOIIOBaTUCS B TEKCTi.
ORHOTUIIHI PUCYHKY Ta fiiarpaMu MOBMHHI Oy T BUTPUMaHi B OAHAKOBI cTunictuni. KoxHa Bich oBuH-
Ha OyTM ITO3HAYeHa Ta MaTy OAVHMNIIi BUMipIOBaHHs; TOBIIMHA JIiHiil He MOXe OyTU MeHIIO!o 3a 1 IT.

Koxny imocTpaniio morpibHO HaficnaTu OKpeMuM IIOBHOPO3MIPHUM eJIeKTPOHHUM ¢ailioM y ¢op-
MaTi, 0 MiATPUMYe MOX/IMBICTh pefaryBaHHA i MakcuMmanbHO 306epirae geram ("Petrenko_Fig01",
"Petrenko_Fig02" Tomo). [na imocrpaniii, mo MicTATb TeKcT (miarpamu, rpadikm), mepeBara HaJa€TbCA
BeKkTOpHUM (popmaram (.pdf, .svg, .eps), abo "piguum" Ppopmaram mporpam, B SIKMX BOHU Oy/IM CTBOpeHi
(xls, .psd, .ai). PacTposi imoctpauii (poTorpagii) MaioTb OyTy YiTKMMMU Ta KOHTPACTHUMM, 3 PO3AiIbHOI0
spatHicTIo Bif 150 1o 300 mikcenis Ha groiiM. IIITyyne mifgBuIeHHA PO3/IiNbHOI 3JaTHOCTI HENPUITYCTHME.

ImocTpanii, AKi He BifOBigal0Th BUIle3a3HAYE€HNM BIMOIaM, 10 APYKY He IPUIIMAIOThCA. 300paskeH-
HA 'y dopmari .jpeg (.jpg) cnip 36epiraT B pexxumi "MakcuManpHuit". SIKIO pUCYHOK CK/IAJJA€ThCS 3 Jie-
KITIbKOX {/MF0CTpalliif, KO)KHe OKpeMe 300paskeHHs TI03HAYATY BEMMKNMU MPSIMIMI TATUHCHKIMM JTiTepa-
mu mpudrom Times New Roman.

KoskHa imocTpanist CyIpoBOfKYETbCS HMifjIcaMy YKPaiHChKOIO (SKILO CTATTs He aHIVIIICBKOI0 MOBOIO) Ta
AHIJIJICHKOIO, HAIIPUKJIAZ:

Puc. 1. Cannabis ruderalis. A: )xiHo4a KBiTKa; B: 4o/moBiva KBiTKa

Fig. 1. Cannabis ruderalis. A: pistillate flower; B: staminate flower
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Y mipnycax i MOSCHIOBATY 3HaYeHHS BCIX YMOBHMX IO3HAYOK; 10 Mikpodororpadiit moTpibHO BKa-
3yBaTy 30inmblieHHs (y BUIVIALI TEKCTOBOTO MOSICHEHHs Ta/abo [oOpe MOMITHOTO MacUITaOHOrO LITpPUXa
a60 MaciTabHOI /IiHIKY), Ha3BYU POLIB HEe CKOPOYYBATH.

PyucyHku B e1eKTpPOHHOMY HONATKY (3a HaABHOCTI) HyMepyBaTU He3aJIe)KHO BiJl PUCYHKIB y TeKcTi i mo-
3Ha4yaty 3 gofaBanusM mitepu E: Puc. E1 romo. Yci yMOBHI O3HAYKM Ta CKOPOUEHHs ITOBUHHI Oy TI PoO3-
mm¢poBaHi, HaBiTh SKIIO BOHY TAaKOX po3indpoBaHi B TEKCTi (IIPOTe SIKIIO BOHY BUKOPUCTOBYIOTHCS B
HACTYIIHUX PUCYHKaX, MOXKHA 3pOOMTH Lie JIMILe Y MiAICY O IIepLIOTo).

7. CHICOK NOCHIAHb Ma€ MIiCTUTH JIMIIe IPOLMTOBAHI JPKepea i CK/IafjaTuCA 3a JIATMHCBKOI0 abeTkoro. ITy-
6nikanii ogHOro aBTOpa (200 Iy TUX >Ke aBTOPIB) PO3MILYIOTHCS B XPOHOJIOTIYHIN MTOCIIOBHOCTI. SIKIIO
IPOTATOM POKY OITyO/IiKOBAaHO JieKiNbKa IIpallb, BOHY II03HAYAIOThCS BifJIIOBiTHO jiTepamu a, b, ¢ Tomo; 1
JiTepU BKA3YIOThCA MOPAT, i3 POKOM ny6ni}<aui'1' (1970a, 1985b To10). dxio LIUTYEThCSA He IIepIlle BUTaHHA
[eBHOI Ipalli, Iie moTpiOHo 3a3HaunTty (4-te BUA., 4% ed. Tor10). Y mocnmaHHAX CITifi HABOIUTH BCiX aBTOpiB
po6oTH, He3ameXXHO Bifi IXHBOI KiMbKOCTI (3a BUHATKOM CIIJIBHOTO aBTOPCTBa KOHCOPLiYMiB, HATIPUKIIAT,

Angiosperm Phylogeny Group — APG rowo). IIpn nocunannsx Ha "®@nopu’, "HepBoHi KHUrM" TOIIO, LIUTY-
BaHH [IOYVMHATY 3 aBTOPA/aBTOPiB 0OPOOKM IIeBHOTO TAKCOHA 200 TAKCOHIB, 1[0 PO3I/LA/IAI0THCA.

[Tpar, ony6mikoBaHi TaTMHULIEIO, TOLAIOTHCS MOBOIO opuriHany. [l npaub, ory6IiKoBaHUX KUPUTALIEIO,
HeoOXiTHO TTofjaBaTy TPaHCIiTepOBaHMIT a00 epeKTaeHnit marnuuier 6idmiorpadiunnit onuc. Tpauncmi-
TeparTop, AKIUM 000B'AI3KOBO CJIiJj KOPUCTYBATIUCA, PO3MIleHNIT Ha CaliTi Ykpaitcokozo 6omariuHozo xyp-
Hany: https://ukrbotj.co.ua/tools. 3BepHiTh yBary: TpaHciiTepalis MOCHIaHb YKPalHCBKOIO i POCIICHKOIO
MOBaMM BifipisHA€ETbCA. IIpisBuIlla aBTOPiB TPAaHCIITEPYIOTHCA TaK, AK BOHM HaBOAATHCA CaMUMM aBTOPa-
MU (OTpiOHO OpieHTYBaTHCA Ha AaHITIOMOBHI pedepary HellloJaBHO ONYOITiKOBaHMX IIpalb L[UX aBTOPiB;
JUI1 HOMEHK/IATypPHO-TAaKCOHOMIYHMX POOIT — TaKOXX Ha CTAaHJAApPTHY JIATMHI30BaHY (opMy mpi3BMIna).
SAxmo npausa (kHura, cTaTTs, aBTopedepar, 36ipka MaTepianiB KoH(epeH1ii) omy6iKoBaHa, HAIPUKIIAL,
YKpaiHCbKOIO MOBOIO, ajIe Ma€ TaKOXX OPUTiHa/JIbHY Ha3BYy aHIIIICHKOIO, TaTMHCHKOIO TOLIO (HaBefeHy Ha
TUTY/IBHOMY apKyli KHUTY a0 B pedepaTi), TO BAPTO HaBeCTH ii 3aMiCTb TPAHC/IITEPOBAHOI.

Y pasi norpebu Heorry6nikoBaHi faHi MOXYTb HafjJaBaTVCS JIMIIE y TEKCTi CTAaTTi 3 IPUMITKOW "Hepco-
HaJIbHe MOBIJOM/IEHH:", TIIBKY 3a 3TOHOI0 0cobu, 110 Hafana iHdopMalilo i 3 Mo3HaYeHHAM L€l 0co0u.
IlutyBaHHA pycepTaulifiHuX poOiT i 3BiTiB y CHMCKY IOCMIAaHb HaJaBaTy 3 IIO3HAYKOI "pykomuc’, abo
"manuscript’, BigmosigHo.

Cnucok nocunapb oopMIIOBATH 32 HaBEJEHNMY 3pa3KaMu

Kuurn

Zerov D.K. 1964. Flora pechinochnykh i sfahnovykh mokhiv Ukrainy. Ed. A.M. Oxner. Kyiv: Naukova Dumbka, 357 pp. [3e-
pos JI.K. 1964. ®nopa neuinounux i cpaznosux moxis Yxpainu. Binn. pes. A.M. Oxcuep. Kuis: Haykosa gymka, 357 c.].

Dudka 1.O, Heluta V.P, Tykhonenko Yu.Ya., Andrianova T.V,, Hayova V.P, Prydiuk M.P, Dzhagan V.V,, Isikov V.P. 2004.
Hryby pryrodnykh zon Krymu (Fungi of the Crimean Peninsula). Ed. 1.O. Dudka. Kyiv: Phytosociocentre, 452 pp. [dyxn-
ka [.O,, lTemora B.I1., Tuxonenko 0.4., Augpianosa T.B., laiiosa B.II., [Tpumtox M.IL., I>xaran B.B., Icikos B.II. 2004.
Ipubu npupoonux son Kpumy. Pen. 1.O. fyaxa. Kuis: @iroconionentp, 452 c.].

Wettstein R. 1935. Handbuch der Systematischen Botanik. Leipzig; Wien: Franz Deutike, 994 S.

Oxpema KHUTra 3 6araTOTOMHOTO BUJAHHSI

Didukh Ya.P.,, Korotchenko I.A., Fitsailo T.V,, Burda R.I., Moysiyenko LI., Pashkevich N.A., Iakushenko D.M., Shevera M.V.
2010. Ekoflora of Ukraine. Vol. 6. Ed. Ya.P. Didukh. Kyiv: Phytosociocentre, 422 pp. [Hdinyx f.I1., Koporuyenxo LA., ®i-
naitno T.B., Bypma PI., Moiicienko LI, ITamkesna H.A., fIxymenko JI.M., llleepa M.B. 2010. Exogpnopa Ykpainu. T. 6.
Bignos. pen. LI digyx. Kuis: ®itoconionentp, 422 c.].

Neyburg M.E. 1948. Verkhnepaleozoyskaya flora Kuznetskogo basseyna. In: Paleontologiya SSSR. Vol. 12, part 3, issue 2.
Moscow; Leningrad: Izd-vo AN SSSR, 418 pp. [Heitbypr M.®. 1948. Bepxuenaneosotickass ¢nopa Kysueuyxoeo
6acceiina. B xu.: [Taneonmonoeuss CCCP. T. 12, 4. 3, BoimL. 2. MockBa; Jleunurpan: Vsg-so AH CCCP, 418 c.].
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Protopopova V.V. 2009. Dactylorhiza cordigera. In: Red Data Book of Ukraine. Plant Kingdom. Ed. Ya.P. Didukh. Kyiv:
Globalconsulting, p. 565. [[Iporononosa B.B. 2009. Dactylorhiza cordigera. B xu.: Yepsona xHuea Yxpainu. Pocnunnuii
ceim. Pep. SL.IL. igyx. Kuis: I'mo6ankoncantusr, c. 565].

Gymez A., Lunt D.H. 2006. Refugia within refugia: patterns of phylogeographic concordance in the Iberian Peninsula. In:
Phylogeography of Southern European Refugia. Eds S. Weiss, N. Ferrand. Dordrect: Springer, pp. 155-188.

IlepioguyHi BugaHHA

Mosyakin S.L. 2018. The correct name in Knowltonia for an iconic southern African species earlier known as Anemone
tenuifolia and A. capensis (Ranunculaceae). Ukrainian Botanical Journal, 75(3): 230-237. https://doi.org/10.15407/
ukrbotj75.03.230

Mosyakin S.L. 2002. The system and phytogeography of Chenopodium L. subgen. Blitum (L.) 1. Hiitonen (Chenopodiaceae).
Ukrainian Botanical Journal, 59(6): 696-701. [Mocsikia C.JI. 2002. Cucrema Ta ¢iroreorpadis Chenopodium L. subgen.
Blitum (L.) 1. Hiitonen (Chenopodiaceae). Ykpaincvokuti 6omaniunuii scypuan, 59(6): 696-701].

Didukh Ya.P, Alioshkina U.M. 2007. Energetic balance of Kyiv City and its green belt ecosystems. Ukrainian Phytosociological
Collection. Series C. Phytoecology, 25: 48-56. [[inyx SLII., Anpomxina Y.M. 2007. OrjiHKa eHepreTM4aHOro 6aaHcy eko-
cncreM KneBa Ta itoro 3eneHnoi 3oHm. Yipaincokuil pimoyenonoeiunuii 36iprux. Cepis C. Qimoekonozis, 25: 48-56].

Hucepranii / ABropedepatu gucepranii

Prydiuk M.P. 2018. Mushrooms of the families Bolbitiaceae and Psathyrellaceae of Ukraine: species composition, distribution,
evolution. Dr. Sci. Diss. Kyiv, M.G. Kholodny Institute of Botany NAS of Ukraine, 368 pp. (manuscript). [[Tpmmrox M.II.
2018. Ipubu pooun Bolbitiaceae ma Psathyrellaceae Yxpainu: 6udosuti cknad, nowupenns, esomoyis. luc. ... f-pa. 6iorn.
Hayk: crrery. 03.00.21 "Mikornoris". Kuis, IncturyT 60Tanixm im. M.I. XonogxHoro HAH VYkpaiun, 368 c. (pykomnuc)].

Kucher O.0. 2016. The alien fraction of the flora of the Starobilsk Grass-Meadow Steppe and its invasive potential. Cand. Sci.
Diss. Abstract. Kyiv, M.G. Kholodny Institute of Botany NAS of Ukraine, 18 pp. [Kyuep O.O. 2016. Adsenmusna ¢ppaxuis
pnopu Cmapobinvcvkozo 371aK060-1yuH020 cmeny ma it ineasitinuii nomenyian. ABToped. fuc. ... KaHf. 6i0/1. HayK: CIIer.
03.00.05 "Boranika". Kuis, InctutyT 60Tanikn im. M.I. Xonognoro HAH Vkpainu, 18 c.].

EnexTponHi pecypcn

IPNI. The International Plant Names Index. 2023—-onward. Available at: https://www.ipni.org/ (Accessed 21 March 2023).
Halbritter H., Svojtka M. 2016. Dipsacus laciniatus. In: Pal-Dat — a palynological database. Available at: https://www.paldat.
org/pub/Dipsacus _laciniatus/30180 (Accessed 17 July 2020).

[TocumaHHsA MOXKHA HABOAUTHU Oe3locepefHbO B TeKCTi (0cOOMMBO 3a BiICYyTHOCTI aBTOpa my6mikaiii)
K afipecyl CaiiTiB, HAIIPMUKIA/;: "...Ha3BM BUJIB HaBemeHO 3a https://www.tropicos.org/ ta 3a https://www.
indexfungorum.org/"

Marepianu kondepeHuiii, ceminapis

Davydov D.A. 2018. Fitosotsiolohichna nomenklatura v Ukraini: suchasnyi stan ta perspektyvy podalshoho rozvytku. In:
Classification of vegetation and biotopes of Ukraine: the Third Ukrainian Scientific-theoretical Conference proceedings.
Eds Ya.P. Didukh, D.V. Dubyna. Kyiv, pp. 124-129. [[TaBugos [I.A. 2018. @irocouionoriyna HOMeHK/IaTypa B YKpaiHi:
CYYacHMII CTaH Ta IIEPCIeKTUBY IIOJA/IBIIOrO PO3BUTKY. B 30.: Knacugikauis pocnunnocmi ma 6iomonie Yikpainu:
mamepianu mpemvoi Haykoso-meopemuunoi korugepenyii (Kuis, 19-21 keimns 2018 p.). Pen. SLIL. Hinyx, I.B. Iy6una.
Kuis, c. 124-129].

8. Texcr pedepary (114 6inburocTi cTaTeit — 06csAroM o 150 ¢/1iB) MOBMHEH MATH YiTKY CTPYKTYpY, OyTH
3MiCTOBHMM, iHpOpPMATUBHNUM, JIOTiYHO BUOYAYBaHUM, TOOTO aBaTy IIOBHE YSB/ICHHS IIPO POOOTY; He 110-
BUHEH J{yO/II0BaTy BCHOBKI; CJTiJl YHUKATU CKOPOUYeHb (KpiM 3ara/IbHONPUITHATIX) Ta IIOCU/IAHb.
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Kirro4oBi c1oBa HaBO#ATHCS B a0 TKOBII ITOCTTIIOBHOCT] KOXKHOI 3 MOB, APYKYIOTbCS IIPSIMUM LIPUQTOM, J1a-
TUHCBKi Ha3BJ — KYPCUBOM, BiJOKpeM/TIOIOTbCA KoMaMit. ba)kaHO YHUKATy TIOBTOPEHHS C/IiB i3 Ha3BM CTaT-
Ti.

9. CynposigHa indpopmanis

Ha oxpemomy apkyuui (oxpemuM ¢arimom "Petrenko_Info") 060B'a3k0B0 HagaroThCs BifoMocTi Ipo Bcix
aBTOPIB cTaTTi: ® Npi3BMuIle, iM's1 Ta 110 6ATHKOBI IIOBHICTIO YKPalHCHKOIO Ta aHIMINICHKOI0 MOBaMu (OKpeMo
[IO3HAYAETHCS aBTOP, KU TMCTYBATUMEThCS 3 PefaKIli€lo); ® HayKOBUII CTYIIHD i ITOCajia; ® KOHTaKTHI
HOMepU Te/epOHiB; ® aipecy elleKTPOHHOI IIOLITHL.

Iis craTeii acnipaHTiB 060B'13K0OBa peKOMEH/allisl HAYyKOBOTO KepiBHMKA.

10. IIpari, B AKMX ONUCYIOTbCA HOBi TAKCOHU, IIOBMHHI MicTuTy iHdopMauito mpo repbapiii, g0 AKoro
31aHO Ha 36epiraHH:A TOJIOTUIIN IIMX TaKCOHIB. [3oTnmu nepepatorbes go HanionampHoro repbapito Ykpai-
HU (rep6apito InctuTyTy 60TaHiKy imeni M.I. Xonogxnoro HAH Ykpainu — KW). IIpu noBifomnenHi npo
drmopucTiUHi 3HAXIKM y cTaTTi HEOOXifHO BKaszaty, y repbapii sSKoi HayKoBOI YCTAaHOBMU 30epiraloTbes
rep6apHi 3pasku, a TaKOX, 3a HasABHOCTI, HaflaTu ixHi yHikambHi ifeHTHdikaTopy (Hampukmaj, HOMepu
360piB TOro 4y iHIIOTO KO/MeKTOpa abo 6apkof, iHBeHTapHMIT HOMep repbapito abo iHumit uudposuit ixeH-
tudikarop).

SKijo B cTaTTi 3rajyeTbcs MpO CIeliajbHe BUKOPUCTAHHSA (HOOyBaHHA, 30MpaHH:A) y HayKOBMX Li/IAX
06'exTiB YepBoHOI KHUTM YKpaiHU, y pefaKlilo HeOOXiTHO HaJaTy KOIII0 [JO3BOMY 3TifHO 3 3aKOHOM
Ykpaiun npo Yepsony kuury Ykpainnm (https://zakon.rada.gov.ua/laws/show/3055-14, gus. Pospin V).

Crarri, opopMIeHHS AKUX He BiilIOBila€ MpaBmMIaM, He IPUITMAIOTbCA i He PO3I/IALAI0THC.

ITopani pykonucy mifAraloTb OGHOCTOPOHHBOMY "CTimoMy" perieH3yBaHHIO (a single-blind review) gBoma
pelieH3eHTaMI Ta HayKOBOMY Pe/laryBaHHIO.

Penkoreris sanuiae 3a co60 npaBo 6e33amepevHo BiAXWIATH CTATTi HA OCHOBI HETaTUBHMX aHOHIMHMX
a00 BiIKpUTUX pelleHsill Ui eKCIIePTHUX BUCHOBKIB WieHIiB pefkoreril abo iHmmx ¢axiBLiis.

ABTOpM 3060B's13aHi HafaBaTy OOIPYHTOBAHI Ta apryMeHTOBaHI BifJOBifi Ha 3ayBa)kKeHHs pelieH3€HTIiB
Ta HAyKOBOT'O PeaKToOpa.

Ilicna moBepHeHHA aBTOpPaMI OCTATOYHOI BEPCTKM 3MiHI JJO TEKCTY He IPUIIMAIOThCA.

ITpaBuma /11 aBTOPIB AHITIIICHKOI Ta YKPaiHCBKOW MOBaMy AoCTynHi y Burnani PDF daitni Ha caitti
xypHany: https://ukrbotj.co.ua/guidelines
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