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Discrimination against authors and users of biological nomenclature
on the basis of their racial, national, ethnic, or ethnocultural identity
shall not be tolerated: Further comments on modified nomenclatural
proposals by Wright and Gillman (2023)

Sergei L. MOSYAKIN
M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine,
2 Tereshchenkivska Str., Kyiv 01601, Ukraine

Address for correspondence: s_mosyakin@hotmail.com

Abstract. Following the set of informal proposals by Wright and Gillman (2022) to modify the International Code of
Nomenclature for algae, fungi, and plants (ICN, the Code: Turland et al., 2018), in which the authors demanded to allow the re-
troactive replacement of well-established, valid and legitimate scientific names of organisms with some “indigenous” names,
meaning supposedly “pre-existing” vernacular names used by Indigenous Peoples, I presented my detailed counterarguments
(Mosyakin, 2022/2023). I advocated for the stability of biological nomenclature, protested against its possible large-scale dis-
ruption, and concluded that any “attempts or proposals aimed at granting preferences in biological nomenclature to any po-
litical, racial, ethnic, social, gender, religious or other group or groups should be rejected as discriminatory acts”. In response
to my criticism, Wright and Gillman (2023) tried to address and debunk some of my arguments. They denied the potentially
discriminatory nature of their proposals, insisted on their ideas of using “indigenous” names for replacing retroactively at
least some well-established scientific names of organisms, but at the same time modified some of their earlier claims. Unfor-
tunately, these modifications also fail to fit the principles and rules of the current Code, and even those of any other rationally
built code of biological nomenclature. In particular, the earlier proposals by Wright and Gillman (2022) on author citations
and authorship clearly contradict their new ideas. They now propose to ascribe the authorship of the nomenclaturally new
“indigenous” replacement names to the authors of the replaced names, and at the same time they think that those authors
are not the authors of names but the authors of “descriptions”. I analyze here these and some other misunderstandings and
misinterpretations of the Code. I also demonstrate and confirm, with proper references to relevant sources, the potentially
discriminatory nature of any nomenclatural proposals aimed at providing the exceptional or preferential rights to any groups
of authors and/or users of biological nomenclature on the basis of their racial, national, ethnic, or ethnocultural identity. I
conclude that the “modified” proposals of Wright and Gillman (2023), still aimed at possible replacement of established valid
and legitimate scientific names with some vernacular, folk, legendary, fabulous, or traditional (including “indigenous”) names
based on the supposed “chronological priority” going before the starting date of 1753, are disruptive for biological nomen-
clature, illogical or naive, and simply non-implementable in practice. I briefly consider here some rational and acceptable
alternatives for addressing the issues of non-discrimination, real equity, diversity, representation, and recognition of traditi-
onal knowledge in biological nomenclature, including several formal proposals to amend the Code, to be considered at the
Nomenclature Section of the XX International Botanical Congress (July 2024, Madrid, Spain).

Keywords: authorship, biological nomenclature, botanical nomenclature, discrimination, Indigenous People, non-
discrimination, taxonomy, traditional knowledge
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S.L. MOSYAKIN

Introduction

Following the set of informal proposals by Wright
and Gillman (2022) to modify the International
Code of Nomenclature for algae, fungi, and plants
(ICN, the Code: Turland et al., 2018), in which the
authors demanded to allow the retroactive replace-
ment of well-established, valid and legitimate scien-
tific names of organisms with “indigenous” names,
meaning the supposedly “pre-existing” vernacular
names used by Indigenous Peoples (see also other
publications by these authors: Gillman, Wright,
2020, 2021, etc.), I presented my detailed counterar-
guments (Mosyakin, 2023; published online before
print 26 November 2022 and referenced in the text
below as “Mosyakin, 2022/2023”; see also earlier
critical comments by Knapp et al., 2020; Heenan et
al., 2021; Palma, Heath, 2021; McGlone et al., 2022,
etc.). In particular, I advocated for the stability of
biological nomenclature, protested against its pos-
sible large-scale disruption in case if proposals of
Wright and Gillman (2022) are accepted, and con-
cluded that any “attempts or proposals aimed at
granting preferences in biological nomenclature to
any political, racial, ethnic, social, gender, religious
or other group or groups should be rejected as dis-
criminatory acts” (Mosyakin, 2022/2023: 469).

In response to my criticism, Wright and Gill-
man (2023; available online before print 08 April
2023, but finally published in the same issue with
my article in the July 2023 issue of Taxon) tried
to address some of my critical arguments against
their proposals. Initially I did not plan to write
my response to the “Reply...” presented by Wright
and Gillman (2023). However, after reading sever-
al other recent articles advocating new dramatic
and, I think, politically motivated and disruptive
(or at least potentially disruptive) changes in bi-
ological nomenclature (such as Hammer, Thiele,
2021; Smith et al., 2022; Thiele et al., 2022; Guedes
et al.,, 2023, etc.) and rather hot discussions that
erupted after their publication (e.g., Knapp, 2022;
Antonelli et al., 2023; Bae et al., 2023; Ceriaco et
al., 2023; Harris, Xavier, 2023; Heard, Mlynarek,
2023; Jost et al.,, 2023; Mosyakin, 2022b, 2023c;
Pethiyagoda, 2023; Thiele, 2023; Scharpf, 2023;
Jablonski, Dufresnes, 2024; Winker, 2024; see also
relevant discussions at the ResearchGate platform,
https://www.researchgate.net/, and in other online
and printed media), I realized that a new reply to
their reply (Wright, Gillman, 2023) is indeed now
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necessary. The reason for that change of my opin-
ion is simple: I understand that for experienced
taxonomists and some other practical scientists
all the weaknesses and inconsistencies (to put it
rather mildly) of the updated argumentation of
Wright and Gillman (2023) are evident and plain;
however, people not so experienced in principles
and practice of biological nomenclature and tax-
onomy may imagine, after reading the new text
of these two authors, that they successfully de-
bunked the critical argumentation provided by
Mosyakin (2022/2023). That, I think, is not the
case, as I am trying to demonstrate below. Thus,
my new text presented here provides further ex-
planations why the proposals by Wright and Gill-
man (2022) are potentially discriminatory (and
will be actually discriminatory, if implemented,
even partly) and why the practical implementa-
tion of their proposals is simply impossible un-
der any logically built code of biological nomen-
clature. In the text below, I have tried to address
mainly the general public and keep my argu-
ments as simple as possible; however, I hope that
some taxonomists and other scientists will also
€njoy my reasoning.

Down with the starting dates!?

In their new text, Wright and Gillman (2023) seve-
ral times emphasized that their real intention was
to restore the principle of chronological priority of
names (!) by rejecting the codified starting dates
of biological nomenclature (Art. 13.1 of the Code:
here and below, all Articles refer to the Shenzhen
Code, the current edition of the ICN: Turland et al.,
2018), while, surprisingly, the indigenous status of
those supposedly earlier names was now conside-
red to be less important, if important at all. In par-
ticular, they stated that “The critical component of
our proposal to formally accommodate indigenous
plant names in taxonomy (Gillman & Wright, 2020;
Wright & Gillman, 2021) relies on the application
of the principle of chronological priority [here and
in other quotations below: my emphasis is added
in italics; comments are in square brackets — SM]”
(Wright, Gillman, 2023: 483).

In response to my comment (Mosyakin, 2022/2023:
474) that Wright and Gillman “did not notice (or
rather decided to ignore) that the earliest starting
date for establishing priority of any names accord-
ing to the ICN is 1 May 1753”, Wright and Gillman
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Further comments on modified nomenclatural proposals by Wright and Gillman (2023)

(2023: 483) objected: “we were fully aware of this
clause but seek to make changes to the Code in or-
der to accommodate knowledge and nomenclature
that precedes this date. We suggested many changes
to the ICN Articles, including the Principles, that
would override this starting date”

This statement is not accurate. In their various
proposals to amend many “clauses” and articles of
the Code, Wright and Gillman (2022) never men-
tioned Art. 13, which specifically deals with the
starting points for the nomenclature of various
groups of algae, fungi, and plants.

Wright and Gillman (2023: 483) further ex-
plained: “For clarity we suggest the reference to “1
May 1753” should be followed by the addition of
“[...] except where an indigenous name of earlier or-
igin replaces the current name under Article 11.11".

For clarity, it should be noted that in the text
of their actual proposals (Wright, Gillman, 2022)
the year “1753” and the word “May” (referring to
a month) were not mentioned at all. It means that,
when proposing their ambitious, dramatic, and
large-scale changes to the Code, Wright and Gill-
man simply overlooked the whole problem of start-
ing dates, and that omission was just one of many
other glaring omissions and overlooked problems
in their proposals, which, if implemented, would
introduce a huge imbalance in the well-tuned sys-
tem of interconnected and interdependent articles
and other provisions of the Code.

Wright and Gillman (2023: 483) continued as fol-
lows: “Mosyakin also claims that the proposal dis-
criminates on the basis of race and supports this by
writing extensively on the definition of Indigenous
Peoples. However, such a definition is not in our es-
timation important under the system we propose and,
for example, the phrase “first peoples” could be
used instead without materially affecting the out-
come. Our proposal is that Indigenous Peoples can
propose a name change and, although there may be
debate on the meaning of the terminology defining
indigeneity, the critical concept on which the pro-
posal turns is that the first known name that was
applied will have temporal precedence and it could
be from any surviving ethnic grouping. The basis for
any potential change would then be chronological
priority and the potential to hold such priority will
apply equally to any ethnic group (including, for
example, those from within Europe). Our focus on
indigeneity thus occurs in the context of a primary
emphasis on the concept of priority”

This is simply not true. In all their earlier arti-
cles and online resources (Gillman, Wright, 2020;
Wright, Gillman, 2022, etc.) published before their
present text (Wright, Gillman, 2023), the authors
consistently and insistently proclaimed their “focus
on indigeneity”, while the chronological priority was
only a supporting argument. For example, in the text
(excluding references) of their proposals to amend
the Code, Wright and Gillman (2022) mentioned the
word “indigenous” 90 times, while the word “priori-
ty” was mentioned 15 times, of which five mentions
were direct citations from the text of the Code.

However, let us imagine what may happen to bi-
ological nomenclature if we actually apply the pro-
posals of Wright and Gillman about replacing es-
tablished scientific names of organisms with names
used by any “first peoples” (not necessarily those
recognized as Indigenous ones), using the principle
of “chronological priority” going back into the past
for centuries and probably millennia before the
current earliest starting date of the nomenclature
of plants, algae, and fungi, 1 May 1753, the conven-
tional date of publication of Linnaeus’ Species Plan-
tarum (see Art. 13.1 of the Code).

As T have already mentioned in my article (Mo-
syakin, 2022/2023: 473-474), Wright and Gillman
decided to ignore the naming systems of organ-
isms used by “many other peoples with rich written
history and outstanding traditional knowledge of
plants, fungi, and animals recorded in many ancient
and medieval well-documented written sources,
which evidently pre-date the earliest starting date (1
May 1753) of scientific nomenclature of algae, fungi
and plants (see Art. 13.1 of the ICN)”.

Thus, many vernacular names of plants are reg-
istered in such sources as the Jewish Torah, the
Christian Old and New Testaments, the Holy
Quran of Muslims, the Vedic literature of India, nu-
merous written sources of Ancient Egypt, Greece,
Rome, China, and in many other sources traced to
the deep past of the human history (see, e.g., Berlin,
2014; Bretschneider, 1871; Chen, 1978; Duke et al.,,
2008; Krishna, Amirthalingam, 2014; Mayr, 1982;
Métailié, 2015; Musselman, 2007, 2012, 2022; The-
ophrastus, 2019; Topachevskyi, 2014; Zohary, 1982,
etc.). What should we do with those names of or-
ganisms reliably registered in these sources (many
of which are rather well dated) and more or less re-
liably linked to concrete species or genera?

Consider, for example, the cases of plant names
from the Torah and Old Testament [see Hirsch,
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Low, 1906 (online version: 2023-onward); Green-
berg, 2023-onward; Duke et al., 2008; Musselman,
2007, 2012, 2022; Topachevskyi, 2014; Zohary, 1982,
etc.]. There are dozens or probably even hundreds
of plant species mentioned in these historical and
religious sources. If we apply consistently the mod-
ified principle of the absolute chronological priori-
ty going beyond 1753, as proposed by Wright and
Gillman (2023), should we then replace the sci-
entific names of such plants as Atriplex halimus L.
(shrubby orach, Mediterranean saltbush), Hordeum
vulgare L. (barley), Portulaca oleracea L. (common
purslane), Prunus amygdalus Batsch (Amygdalus
communis L., almond), Punica granatum L. (pome-
granate), Triticum spelta L. (spelt, hulled wheat), etc.
with the new scientific names using older vernacu-
lar Hebrew names (see, e.g., the List of plants in the
Bible: https://en.wikipedia.org/wiki/List of plants

in the Bible; all online sources initially accessed
14 September 2023 and re-checked 4 April 2024):
“Atriplex malliah”, “Hordeum $26rah”, “Portulaca
hallamit”, “Prunus Saqéd”, “Punica rimmon”, “Trit-
icum kussemet’, etc., respectively?

And who should be listed as the author of those
names? Probably Moses? Or King Solomon (see
Musselman, 2022)?

Or, if we should respect the ancient Indian tra-
dition (see, e.g., Krishna, Amirthalingam, 2014;
Patil, 2020), should we probably change the names
Cucumis sativus L. (cucumber) and Cannabis indi-
ca Lam. (C. sativa L. subsp. indica (Lam.) E. Small
& Cronquist, Indian hemp, marijuana), both plants
most probably domesticated in India, to “Cucumis
urvaruka” or “urvaruka” and “Cannabis bhanga” or

“bhanga™?

And what about the exceptionally rich ethnobo-
tanical traditions of China? How many changes, ac-
cording to the “priority” principles of Wright and
Gillman (2023), should we expect in the scientific
nomenclature of plants and fungi if we are going to
consider for nomenclatural purposes the names of
organisms available in ancient sources (see Bretsch-
neider, 1871; Chen, 1978; Métailié, 2015, etc.) from
China? What should we do with some widespread
species that may occur in both India and China,
and are mentioned in ancient Indian and Chinese
sources? Which of these ancient cultures should
have priority?

With all our respect to traditional, local and/or
indigenous knowledge and various naming systems
used by peoples of the world, we should not mix
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these naming systems with the scientific nomencla-
ture of living and fossil organisms (see my earlier
comments: Mosyakin, 2022/2023: 474-475). The
differences between traditional / vernacular nam-
ing systems and the scientific biological nomencla-
ture have been meticulously explained in detail by
many experts in biological taxonomy, linguistics,
ethnography, ethnobotany, culturology, cultural
anthropology, and related fields (e.g., Raven et al.,
1971; Mayr, 1982; Berlin, 2014; Heenan et al., 2021;
McGlone et al. 2022, and references therein), so I
simply do not understand why we should, again
and again, provide counter-arguments to various
claims by people who still do not understand (or
ignore) these differences, despite the mountains of
towering evidence available.

Thus, I conclude that the “modified” proposals
of Wright and Gillman (2023) aimed at possible
replacement of established valid and legitimate sci-
entific names with some vernacular, folk, legendary,
fabulous, or traditional (including “indigenous”),
names based on the “chronological priority” going
before 1753 are disruptive for biological nomen-
clature, illogical or naive, and simply non-imple-
mentable in practice.

Misunderstanding or misinterpretation of
the Code: problems with the authorship of
names and author(s) citations

I have already provided examples and arguments
clearly illustrating that Wright and Gillman (2022)
in many cases misunderstood or misinterpreted
some principles and provisions of the Code (see
Mosyakin 2022/2023). Unfortunately, in their new
text (Wright, Gillman, 2023) they added several
other undeniable examples of their profound mi-
sunderstanding, or at least misinterpretation, of se-
veral fundamental provisions of the Code.

Let us analyze the following proposal by Wright
and Gillman (2023: 484): “We seek to preserve the
best of this dichotomy — namely the description
and its authority — while modifying a naming tra-
dition which has typically not recognised the tem-
poral priority of first identification and usage. As
an example, under our proposal the New Zealand
tree Agathis australis (D. Don) Lindl. with the Maori
name kauri might become “Agathis kauri (D. Don)
Lindl. [Indig.]”. In our view this is an elegant and
fair resolution that demonstrates the combined
strengths of our proposal; namely, honouring the
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taxonomic priority of description while acknowl-
edging the nomenclatural priority of an earlier
indigenous name. The fundamental primary rela-
tionship of authority would thus be intact in this
process with the only alteration being a subsidiary
addition to indicate acceptance of an indigenous
name where this could be shown to have chrono-
logical priority”

In the Conclusion section of their note, Wright
and Gillman (2023: 484) further explained that they

“do not seek to remove credit for published descrip-
tions. These are currently recognised in the form of
the authority and it is important that this recogni-
tion is retained. Under our proposal the current au-
thority would remain intact except for an addition
to indicate that an indigenous name had replaced
the previously accepted name””

As far as I understand these hardly understand-
able (at least to me) sentences, Wright and Gillman
want to “retain” the current authorship of the re-
placed names, but in fact they propose to ascribe
the newly coined “indigenous” replacement names
to the authors of the replaced names, and at the
same time think that those authors are not the au-
thors of names but the authors of some (supposedly
original?) “descriptions”!

The authorship and author citation in nomencla-
ture of algae, fungi, and plants are regulated by Ar-
ticles 46-50 of the ICN (Turland et al., 2018). Unfor-
tunately, it seems that Wright and Gillman do not
understand that these articles deal with the basic
concept of authors of names, who are not necessari-
ly the authors of descriptions of the relevant taxa. In
most cases, authors of nomenclatural combinations
are not the authors of original descriptions of these
taxa. Let us explain that using the case of Agathis aus-
tralis: David Don is indeed the author of the original
description associated with the first scientific nam-
ing of that species, and thus at the same time he is
the author of the name Dammara australis D. Don
(in Lambert, Descr. Pinus 2: 14. 1824). However,
John Lindley just transferred that species name to
the genus Agathis Salisb., and thus he is the author of
the name (new nomenclatural combination) Agathis
australis (D. Don) Lindl. (in Loudon, Encycl. PL: 802.
1829), not of the description of that species.

Thus, the texts by Wright and Gillman cited
above mean that these two authors propose to as-
cribe the authorship of the nomenclaturally new
“indigenous” replacement names to the authors of
the replaced names! Of course, that proposal is

simply illogical and even utterly absurd from the
nomenclatural viewpoint. Neither David Don nor
John Lindley ever dreamt of becoming the “au-
thors” of the “indigenous” replacement name “Aga-
this kauri”, which they neither used nor authorized.
Thus, the “elegant and fair resolution” (“honour-
ing the taxonomic priority of description [what is
that? — SM] while acknowledging the nomenclat-
ural priority of an earlier indigenous name”) pro-
posed by Wright and Gillman is simply erroneous
and indicates their profound misunderstanding of
the rules and procedures of the Code regulating the
authorship issues (Art. 46-50).

It is also rather interesting that in their earlier set
of proposals to amend the Code Wright and Gillman
(2022) never mentioned the articles 46-50 of the
Code dealing with the authorship and author cita-
tion and did not propose any amendments or other
changes to these articles. Instead of that, they rather
confusingly stated that “A convention for assigning
the authority when indigenous names replace exist-
ing names will be required, and we suggest that the
authority be denoted as the first author of the publi-
cation [which publication? — SM]. The author of the
basionym would be included in parentheses as per
current protocols [which protocols? — SM] when le-
gitimate names are replaced” (Wright, Gillman, 2022:
8). At the same time, they proposed the following ad-
dition to Art. 11, which deals with issues of priority:

“Art. 11.12. The new authority [authorship? — SM] is
denoted as the first author of the publication of the
indigenous name together with the basionym au-
thor(s)” (Wright, Gillman, 2022: 9). It should be not-
ed that Wright and Gillman often erroneously used
the term “basionym” instead of terms “replaced syn-
onym” or “replaced name”. As far as I can understand
the confusing statements cited above, the earlier pro-
posals by Wright and Gillman (2022) on author(s)
citations and authorship clearly contradict their new
ideas published in their follow-up note (Wright, Gill-
man, 2023).

All that means, in my opinion, that Wright and
Gillman not only failed to understand or interpret
properly some basic provisions of the Code, in par-
ticular those regulating the authorship, but also
failed to provide non-contradictory proposals to
amend the relevant articles of the Code. Besides, I
have already commented on that elsewhere in my
earlier article (Mosyakin, 2022/2023) and indicat-
ed specific errors in interpreting the Code. Unfor-
tunately, in their reply Wright and Gillman (2023)
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decided not to comment, explain, or justify their
nomenclatural mistakes (see my comment below).

Wright and Gillman (2023: 484) also noted that
“...the system [I am not sure which “system” they had
in mind; probably the system of rules and recom-
mendations of the current nomenclatural Codes —
SM] would need to involve expertise beyond tax-
onomic science: a move that would broaden the
horizon of nomenclature and make it relevant to
more people, particularly in the fields of applied
ecology and conservation biology” I think that for
expanding the horizon of nomenclature and mak-
ing it (taxonomic science? nomenclature? horizon?)
relevant to more people, it would be probably use-
ful not only to popularize taxonomy and to explain,
patiently and painstakingly, the importance of bi-
ological nomenclature to more people, but also to
kindly ask some ecologists, conservation biologists
and other people proposing the large-scale changes
to the rules and traditions of biological nomencla-
ture to take pains to learn at least the basics of the
field of science that they so arrogantly (and some-
times naively) intend to “reform”

I express my respect to Len Norman Gillman
and Shane Donald Wright, who are ecologists with
expertise in that field. However, in my humble but
well-justified opinion (see above), their under-
standing of principles, rules, and practice of biolog-
ical nomenclature and their expertise in practical
nomenclatural aspects of taxonomy are not suf-
ficient for initiating any large-scale reforms, and I
kindly recommend them to stop their destructive
activities in that field, especially since their pro-
posed reforms may result in discrimination (see my
arguments below).

Selective responses instead of solid
counter-arguments

Finally, just an additional observation regarding the
style of argumentation used by Wright and Gillman
(2023) in their “Reply...” In response to my several
questions, the authors discussed just the example of
plant names of Moriori and Maori of the Rékohu /
Wharekauri / Chatham Islands and concluded that
“this example, therefore shows how our proposal
would work, not how it would fail”

In my opinion, this is either misunderstanding
or misinterpretation. The non-specific example of
Moriori versus Maori indigenous names was just
one of several examples (in particular, peoples of
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Eurasian steppes or southern Africa) used in that
section of my critical article. These examples (in-
cluding the example of Moriori and Maori of the
Rékohu / Wharekauri / Chatham Islands) were in
fact used in the form of rhetorical questions, just to
illustrate the idea that plant taxonomists should not
be engaged in finding solutions to controversial is-
sues of history directly or even distantly related to
supposed priority of local vernacular names of or-
ganisms. However, Wright and Gillman decided to
respond only to one question, leaving aside (or just
ignoring) all other examples and/or specific ques-
tions from my article. This discussion trick repre-
sents a partial or selective response, when people
engaged in a discussion decide to respond only to
some part of argumentation of the opponent, spe-
cifically to the part which is more convenient to
them for answering, but not to the whole body of
argumentation.

Discriminatory (or potentially discriminatory)
nature of the proposals by Wright and Gillman
to favor organisms’ names of selected (“Ind-
igenous”) national, racial, ethnonational, or
ethnocultural groups over all other names

In my earlier discussion article (Mosyakin,
2022/2023) 1 indicated the discriminatory (or at
least potentially discriminatory) nature of the pro-
posals by Wright and Gillman (2022) but avoided
or omitted some arguments because I considered
them too strong. Also, I did not want to hurt the
social reputation of the authors by any association
of their proposals with the socially toxic concept of
actual or potential racial discrimination. Unfortu-
nately, in their response Wright and Gillman (2023)
decided to reject my opinion without any further
counter-argumentation and preferred not to recog-
nize the discriminatory (or, better to say, potentially
discriminatory) nature of their proposals. Because
of that I have to present here further considerations
and arguments supporting my earlier claim that the
very idea of replacing the existing scientific names
with “indigenous” ones was indeed potentially dis-
criminatory or, at least, created the possibilities for
actual discrimination, specifically in biological no-
menclature, against all other national, ethnic, racial,
and ethnocultural groups not considered to be In-
digenous.

I should state at once that I do not consider the
published expression of opinions by Wright and
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Gillman as a case of actual discrimination. How-
ever, if their proposals are actually accepted, that
would mean an undeniable case of discrimination
based on racial, ethnonational, or ethnocultural
characteristics or identities of people. As Thomas
Sowell (2011) precisely formulated it, “While bias-
es and prejudices are conditions in people’s minds,
discrimination is an overt act taking place outside
their minds in the real world” As long as Wright
and Gillman’s views and proposals (even being po-
tentially discriminatory in their nature) remain in
their minds, on the paper, and even in the virtual
world of the World Web, but are not implemented
in the real life of biological nomenclature and incor-
porated in the Code, they should not be considered
the acts of discrimination. However, I suppose that
Wright and Gillman should admit that with their
“indigenous” proposals they at least created the pre-
requisites for possible discrimination in the field of
biological nomenclature, and thus, I suppose, they
should cease their disruptive activity threatening
the nomenclatural stability and all fields of science
and human activities (including biodiversity con-
servation, agriculture, biotechnology, historical ge-
ology, etc., etc.) dealing with naming and identifica-
tion of living and fossil organisms.

According to Gillman and Wright (2023), “Mo-
syakin also claims that the proposal discriminates
on the basis of race and supports this by writing ex-
tensively on the definition of Indigenous Peoples”

This is not true. In my article I did not emphasize
the racial discrimination but have stated that any
attempts to introduce a system of national, racial
and/or ethnocultural discrimination in biologi-
cal nomenclature should not be tolerated, which is
evident even from the title of my article. Moreover,
my claims are not supported solely by my “writing
extensively on the definition of Indigenous Peo-
ples” I used the in-depth discussion on the defi-
nition or, better to say, criteria of identification or
self-identification of Indigenous Peoples in order to
demonstrate the impracticability of any (even par-
tial) implementation of the proposals of Wright and
Gillman, but not to demonstrate that their propos-
als potentially “discriminates on the basis of race”
(which I'in fact did in another section of my article).

However, since Wright and Gillman (2023) in
their response touched the issue of discrimination
“on the basis of race’, let us consider that issue in
more detail using the relevant documentary base. A
specific explanation is needed here, which I provide

below, based on foundational international docu-
ments and scientific evidence.

Unfortunately, the meanings of the words “race’,
“racial”, and the word combination “racial discrim-
ination” (in the sense used in the UN International
Convention on the Elimination of All Forms of Ra-
cial Discrimination — United Nations, 1969) in the
modern usage can be rather misleading, and these
meanings are often misunderstood. That misun-
derstanding is rooted in the not so distant past (for
example, in the late 1960s, when the mentioned
UN Convention was drafted and finally adopted),
when the concept of a biological or anthropolog-
ical “race” was still alive and rather widely used,
even in international policy and science. Now most
of researchers, social activists, and policymakers
(among other people) admit and accept that the
concept of “race’, at least in its traditional biolog-
ical or anthropological meaning and as applied to
human beings, is non-scientific and even racist (see
various opinions and policy recommendations, e.g.:
American Anthropological Association, 1998; Zack,
2001; American Association of Biological Anthro-
pologists, 2019; Keita et al., 2004; Sowell, 2011; APF
& OHCHR, 2013; Kolbert, 2018; Prontzos, 2019;
Goodman, 2020; American Psychological Associa-
tion, 2023-onward; National Academies of Scienc-
es, Engineering, and Medicine, 2023; Feero et al.,
2024, and references therein; the past and current
literature on that problem is simply huge). Evident-
ly, because of that there cannot be any scientific jus-
tification of racism.

However, we still have the UN International
Convention on the Elimination of All Forms of Ra-
cial Discrimination (United Nations, 1969), and,
evidently, there is still the racial discrimination
concept existing in the world. But it should be un-
derstood that the mentioned Convention uses the
term “race” (and also derived terms, such as “racial
discrimination”) not in its biological or anthropo-
logical meaning.

The United Nations International Convention on
the Elimination of All Forms of Racial Discrimina-
tion in its Art. 1.1 states that “In this Convention,
the term ‘racial discrimination’ shall mean any dis-
tinction, exclusion, restriction or preference based
on race, colour, descent, or national or ethnic origin
which has the purpose or effect of nullifying or im-
pairing the recognition, enjoyment or exercise, on
an equal footing, of human rights and fundamental
freedoms in the political, economic, social, cultural
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or any other field of public life” (United Nations,
1969). As we see, in modern practice, and espe-
cially in international documents, the term “racial
discrimination” shall be, and is indeed, understood
in a much expanded sense, covering not the bio-
logical or former anthropological concept of “race”
(now considered as outdated and even non-scien-
tific by many experts and activists, see references
above), but any discrimination based on “descent,
or national or ethnic origin”. Should we treat the
proposals of Wright and Gillman (2022) to give
special rights and privileges to Indigenous Peoples
(a category evidently based largely on “descent, or
national or ethnic origin”) but not to other peoples
as potential discrimination against those peoples
who are not considered to be Indigenous? I think
we should. Or at least we may.

The American Psychological Association (2023-
onward) in its online Grammar and Style Guide-
lines (section Bias-Free Language: Racial and Ethnic
Identity) provides the following definition: “Race
refers to physical differences that groups and cul-
tures consider socially significant. For example,
people might identify their race as Aboriginal, Af-
rican American or Black, Asian, European Amer-
ican or White, Native American, Native Hawaiian
or Pacific Islander, Maori, or some other race” As
we see, among the “races” mentioned as examples
by APA, several can be considered as referring to
Indigenous Peoples, in particular, Aboriginal, Na-
tive American, Native Hawaiian or Pacific Islander,
Maori, plus probably some others which we can im-
agine, such as Indigenous Europeans, Indigenous
Asians, Indigenous Africans, etc. (see discussion
in Mosyakin, 2022/2023, and references therein).
Consequently, it looks like Wright and Gillman
(2022) propose to grant preferences in biological
nomenclature to representatives of these Indige-
nous “races” as opposed to representatives of other
“races”, such as African Americans, Europeans and
Asians not considered to be Indigenous, etc. If so, it
would mean the discrimination (at least against re-
searchers and users of taxonomic information and
scientific names) “based on race, colour, descent, or
national or ethnic origin” in the field of biological
nomenclature (see United Nations, 1969), which, as
I believe, I have already demonstrated in my earlier
argumentation (Mosyakin, 2022/2023).

One may argue that Art. 1.4 of the mentioned
Convention (United Nations, 1969) in fact ex-
cludes cases of so-called “positive discrimination”
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or “affirmative action” (see also Sowell, 2004, 2011,
2019): “Special measures taken for the sole purpose
of securing adequate advancement of certain racial
or ethnic groups or individuals requiring such pro-
tection as may be necessary in order to ensure such
groups or individuals equal enjoyment or exercise
of human rights and fundamental freedoms shall
not be deemed racial discrimination...” However,
this Article is aimed at ensuring equal, but not pref-
erential, rights and freedoms. Moreover, Art. 1.4
has an important continuation: “..provided, how-
ever, that such measures do not, as a consequence,
lead to the maintenance of separate rights for differ-
ent racial groups and that they shall not be contin-
ued after the objectives for which they were taken
have been achieved” I think that the proposals by
Wright and Gillman (2022) may (and, in my opin-
ion, certainly will) “lead to the maintenance of sep-
arate rights for different racial groups” in the field of
biological nomenclature; specifically, separate rights
of Indigenous Peoples as opposed, for example,
to the rights of non-Indigenous Americans of Af-
rican origin, to consider just one of many possible
cases.

Also, can anyone state, with proper evidence and
proof, that the ICN at present, in its present wording
(or even in its earlier versions) discriminates against
Indigenous Peoples; e.g., prevents using indigenous
vernacular names in forming scientific names and
epithets, or excludes representatives of Indigenous
Peoples from practicing taxonomy and/or proposing
nomenclatural novelties? Is there any real need for
provisions for “positive discrimination” or “affirma-
tive action” to be introduced in the Code?

I am certain that the ICN gives equal rights to
all Indigenous and non-Indigenous peoples alike,
including taxonomists forming the names and
non-taxonomists using the taxonomic information
and scientific names of organisms in all relevant
fields of science and other human activities. In oth-
er words, the current ICN is evidently non-discrim-
inatory in its principles, approaches, and practice;
except for, probably, the preferential (in fact, ex-
clusive) use of the Latin and English languages for
validation of names of new taxa, but that exclusion
is aimed at the standardization and efficient com-
munication between researchers and other people
belonging to various nations, ethnic groups and
cultures. If we accept that statement of the non-dis-
criminatory nature of the ICN, we should also ac-
cept that, according to Art. 1.4 of the mentioned
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Convention (United Nations, 1969), there is no
need to apply any “positive discrimination” to the
ICN. Just vice versa, application of such selective ap-
proaches in the ICN to any selected racial, national,
ethnic, ethnonational, or ethnocultural groups of
people would mean discrimination of other such
groups. Because of the above considerations and for
coping with the existing threat to the non-discrim-
inatory nature of the ICN (e.g., by such proposals
as those by Wright and Gillman, 2022), I have pro-
posed to add to the Preamble a special “Non-Dis-
crimination Statement” (see below).

In addition to provisions of the United Nations
International Convention on the Elimination of All
Forms of Racial Discrimination discussed above, let
us consider some other relevant foundational doc-
uments.

In its Preamble, the Declaration on the Rights of
Indigenous Peoples (United Nations, 2007; see also
Hochman, Weller, 2018) states that “all doctrines,
policies and practices based on or advocating su-
periority of peoples or individuals on the basis of
national origin or racial, religious, ethnic or cultur-
al differences are racist, scientifically false, legally
invalid, morally condemnable and socially unjust.”
In my opinion, that is exactly the case: Wright and
Gillman (2022, 2023) propose to codify in biolog-
ical nomenclature the policies and practices advo-
cating superiority of a rather vaguely delimited cat-
egory of Indigenous Peoples over all other peoples
“on the basis of national origin or racial, religious,
ethnic or cultural differences”

According to New Zealand Governments offi-
cial information on human rights and freedoms
(https://www.govt.nz/browse/law-crime-and-jus-
tice/human-rights-in-nz/human-rights-and-free-
doms/), based on the Human Rights Act 1993,
which Gillman and Wright as New Zealand citizens
should respect, “Unlawful discrimination is when
youre treated unfairly or less favourably than an-
other person because of your: age, colour, disability,
employment status, ethical belief, ethnic or national
origin, family status, marital status, political opin-
ion, race, religious belief, sex, sexual orientation”.
In fact, Wright and Gillman (2022) proposed to
change the ICN as to treat all non-Indigenous peo-
ple and peoples (including many of those underrep-
resented, less privileged, currently or formerly op-
pressed and/or discriminated, etc.) unfairly and less
favorably than Indigenous Peoples, because of their
ethnic or national origin.

Consequently, I cannot agree with the objections
by Wright and Gillman (2023), and still think that
their proposals (both original ones of 2022 and
modified ones of 2023), if implemented, will create
discrimination against authors and users of biolog-
ical nomenclature based at least on their racial (see
above), ethnonational, and/or ethnocultural identi-
ty or identities. That should not be tolerated.

Also, the confusing and confused (yes! I mean
it; see my arguments above) proposals of Wright
and Gillman actually neither enhance nor improve
the much needed wider participation and involve-
ment of Indigenous People and other local and/or
traditional communities and peoples worldwide in
biodiversity research, conservation, and sustainable
use. Just vice versa, these proposals and the accom-
panying public campaigns create (at least among
researchers and other mostly rationally thinking
people) an irrational, antiscientific, and even ludi-
crous distorted image for Indigenous People, most
of whom, I sincerely hope, do not support the views
of Wright and Gillman (see, e.g., Pethiyagoda, 2023,
who considers such recent campaigns as possible
indicators of “the new colonialism”).

Biological nomenclature as a fundamental
component of modern science: some general
considerations

Free and rational development of science is the ba-
sis and one of the main prerequisites of human pro-
gress in all fields of human activities (see Shermer,
2015; Pinker, 2018, 2022; Al-Khalili, 2022). Modern
science cannot operate without scientific integrity
and academic freedom (Hudson, Williams, 2016;
Williams, 2016, etc.). Rational science unites people
of various backgrounds, identities, and cultures; it
is based upon achievements of the whole human-
kind, the diverse world cultures of the past and
present (see Montgomery, Kumar, 2016; Al-Khalili,
2022, etc.).

Biological nomenclature is foundational and cru-
cially important not only to taxonomists or for tax-
onomy, and not only to biological sciences in gener-
al. It, and especially its stability, predictability, and
rational and free development, are crucially impor-
tant for all fields of science and all human activities
dealing, directly or indirectly, with the diverse and
complicated world of living and fossil organisms.

Biological nomenclature is the basis for effective
and universal communication, both in science and
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in our everyday life (see Jiménez-Mejias et al., 2024,
and references therein). Because of that I think that it
is simply irresponsible to undermine the well-work-
ing systems of biological nomenclature which “allow
transcultural communication through a shared, op-
erationally neutral system of scientific names that is
stable across space and time” (Jiménez-Mejias et al.,
2024), especially when the “reformers” have little
understanding of the principles and operational
practices of these systems and when they cannot un-
derstand the grave consequences of disrupting the
fine-tuned nomenclatural codes and conventions.

Thus, the unjust misuse of misinterpreted and/
or misunderstood noble ideals of “political correct-
ness” and “social justice” demonstrated by some
claimants for “nomenclatural justice” (see exam-
ples cited in Jiménez-Mejias et al., 2024) is not a
productive approach. Excessive politicization of
science has never brought any good but was usu-
ally destructive both to the science itself and to the
societies using this distorted science, either in total-
itarian or democratic societies (see Graham, 1993;
Sokal, Bricmont, 1998; Josephson, 2005; Pollock,
2008; Sowell, 2011; Wolters, Steel, 2018; Pluckrose,
Lindsay, 2020; Krylov, 2021; Terbish, 2022; Tucker,
2023, etc.).

A disclaimer and concluding remarks:
toward the XX International Botanical
Congress (July 2024)

As I have already explicitly stated in my earlier arti-
cles (see disclaimers in Mosyakin, 2022a: 249, 2022b,
2022/2023: 470), I am strongly against any forms
of “colonialism, imperialism, aggression, national
or ethnic oppression, racism, or any other form of
discrimination against people based on their nation,
religion, class, sex or gender, ethnic or other group,
or other categories” (Mosyakin, 2022/2023: 470),
against any forms of other unlawful and unjustified
discrimination (for definitions and indicators, see
Sowell, 2019). Just because of that I feel that it is my
duty to oppose any attempts to introduce or enforce
any kind of discrimination in science, and in parti-
cular in biological nomenclature. In my opinion, as
seen from my arguments provided above and in my
earlier articles, giving some exceptional or special
rights in the governance of biological nomenclatu-
re to Indigenous People is as absurd and unjust as
giving similar exceptional or special rights to any
other ethnic or national (Germans? Ukrainians?
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Jews or Israelis? Chinese? etc.), gender (women?
transgender? non-binary people? etc.), religious
(Christians? Buddhists? Mormons? etc.), ethnocul-
tural or racial (African Americans? European Euro-
peans? etc.) group.

All researchers should be equal in science, mean-
ing having equal rights and opportunities, which
are limited and/or defined only by their academic
qualities, academic integrity, scientific merits of
their work, and/or other identifiers and qualifiers
directly relevant to science (see Abbott et al., 2023;
etc.). All authors and users of biological nomen-
clature, regardless of their “race, colour, ethnicity,
national origin, disability, age, sex and sexual ori-
entation, gender identity, religion, social status, cul-
tural identity, and/or political beliefs” (see below),
should also have equal rights and opportunities.

Just because of that I proposed to amend the
Preamble of the ICN by adding a “Non-Discrimina-
tion Statement” (Mosyakin, 2023b). That proposed
amendment is available in the cited proposal and in
the Synopsis of all proposals (Turland, Wiersema,
2024). However, since it is directly relevant to the
topic discussed in the present article, I also repro-
duce it here verbatim:

“Non-Discrimination Statement

Authors and editors of this Code recognize the
importance of principles of human rights, equal
rights and opportunities, diversity, inclusivity,
and representation, especially with regard to au-
thors and users of scientific names governed by
this Code.

Authors and users of scientific names gov-
erned by this Code shall not be discriminated
against on the basis of their race, colour, ethnic-
ity, national origin, disability, age, sex and sexual
orientation, gender identity, religion, social sta-
tus, cultural identity, and/or political beliefs, and
shall have equal rights under this Code, including
the rights to propose amendments to this Code.

Preferential or discriminatory treatment, re-
jection or censoring of names governed by this
Code because of the aforementioned characteris-
tics of their authors, or because of actual or as-
sumed association of such names with any cul-
tural, religious, political, social, ethnic, national,
or racial concepts, beliefs, or ideologies, is not al-
lowed, except for the cases explicitly regulated by
this Code (e.g. the preferential status of the Latin
alphabet and the Latin and English languages in
nomenclature)”
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I hope that this amendment, proposed in the
spirit of preserving the scientific freedom and
avoiding any discrimination of researchers and us-
ers of biological nomenclature, will be positively
accepted by the voters at the preliminary guiding
vote (“mail vote”, by the deadline of 31 May 2024),
institutional voters, and members of the Nomencla-
ture Section of the forthcoming XX International
Botanical Congress in Madrid in July 2024.

I also proposed to amend the Preamble by add-
ing a “Potentially sensitive content disclaimer and
limitation of liability”; this proposal, among other
paragraphs, contains the following clause (Mosyak-
in, 2023a: 442), which should further safeguard the
authors and users of biological nomenclature, as
seen in the excerpt below:

“Anyone using the scientific names of taxa gov-
erned by this Code should be aware that this Code
is not intended for judging, evaluating, changing,
rejecting, or censoring such names because of
ethical, cultural, religious, political, social, ideo-
logical, and/or other principles, criteria, and pro-
cedures, except for those explicitly prescribed in
this Code (see Preamble 1, 12, Art. 51.1)”.

I have already expressed earlier “my respect to all
Indigenous (as well as non-Indigenous) Peoples of the
world, their rights, needs, cultures and traditions” (see
Mosyakin, 2022/2023: 470) and also emphasized that
I also have Indigenous People (Karelian: see Fig. 1 and
Honko, 1990) in my distant European ancestry. Just
because of that I authored and co-authored sever-
al proposals to amend the Code, which are directly
relevant to ensuring and strengthening the recogni-
tion of the knowledge and traditions of Indigenous
Peoples and other forms of traditional knowledge of
many peoples of the world. For example, we (Hayova
et al., 2023) proposed to add a new Recommenda-
tion after Art. 38, with the advice to report local/in-
digenous vernacular names (if available) of new taxa
and to use such names, if appropriate, in scientific
nomenclature. Definitely, this proposed Recommen-
dation, if accepted, will promote the usage of availa-
ble local/indigenous vernacular names of organisms
in forming names of new taxa, and thus will con-
tribute to a better involvement of local/indigenous
societies and communities in biodiversity research
and conservation, and will improve the recognition
of their traditional knowledge. Of course, even with-
out that proposed Recommendation, many authors
worldwide willingly use local/indigenous vernacular

W

Fig. 1. The Defense of the Sampo | Sammon puolustus (1896),
by Akseli Gallen-Kallela (1865-1931). Tempera on canvas.
Turku Art Museum. Public domain (https://commons.wiki-
media.org/wiki/File:Sammon_puolustus.jpg). A fine example
of the art inspired by and based on Indigenous European
(Karelian and Finnish) folklore and mythology

names of organisms in their taxonomic publications
and in forming the scientific names of new taxa (see,
for example, Veale et al., 2019; Heenan et al., 2021).
However, our proposal (Hayova et al., 2023) does not
encourage any rejection or replacement of existing
legitimate names with “indigenous” ones (as it was
suggested by Wright and Gillman, 2022, 2023).

We (Earp, Mosyakin, 2023) also proposed to
amend Art. 38.3 of the ICN to clarify what local, in-
digenous or traditional information is to be accept-
ed in a validating description or diagnosis. Also, I
proposed to amend Recommendation 7A on dep-
osition of type material in institutions of countries
of origin, and to add a new Recommendation 51A
regarding avoiding potentially inappropriate or un-
acceptable names of taxa (Mosyakin, 2021), thus
addressing some of the current concerns.

In my opinion, the formal proposals to amend the
Code mentioned above could be considered as ra-
tional and acceptable alternatives to some other po-
tentially disruptive ideas and nomenclatural propos-
als (e.g., Smith, Figueiredo, 2021, 2022; Smith et al.,
2022; Thiele et al., 2022; Wright, Gillman, 2022, 2023,
etc.) for addressing the issues of non-discrimination,
real equity, diversity, representation, and recognition
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of traditional knowledge (see Mabry et al., 2024) in
biological nomenclature. I think that the dream of
a really “inclusive” botany outlined by Mabry et al.
(2024) is achievable only with the proper respect to
our science, its traditions, principles, and freedom.

All formal proposals (those listed and summa-
rized in the Synopsis of Proposals on Nomencla-
ture: Turland, Wiersema, 2024) will be considered
and either accepted (in their original or modified
wording) or rejected, first during the preliminary
guiding vote (“mail vote”), and then at the Nomen-
clature Section of the XX International Botanical
Congress (July 2024, Madrid, Spain), see Division
III of the ICN (Turland et al., 2018). Let us wait for
the wise (hopefully) decisions of the global com-
munity of taxonomists, experts in biological no-
menclature, and other stakeholders, for the benefit
of science and all direct and indirect users of scien-
tific names of organisms worldwide.
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Juckpuminanisa aBTopiB i KOpucTYBa4iB 6i07M0riYHOT HOMEHKIATYPY HAa OCHOBI IXHBOI PacoBoi,
HalliOHA/IbHOI, eTHIYHOI Y eTHOKY/IHTYPHOI IPMHANIEKHOCTi € HenmpunmycTumoro: Iloganpimi komenTapi
[0 YTOYHEHUX HOMEHK/IATypHUX npono3uiiii Pajita Ta Timimana (2023)

C.JI. MOCAKIH
IactutyT 60Taniky im. M.I. Xonogroro HAH Ykpainu,
By Tepemenkiscbka 2, Kuis 01601, Ykpaina

Pedepar. Y Bignosigs Ha Heodiuilai nponosuwii Parira ta [vmmana (Wright, Gillman, 2022) mopo smin MixHapooro-
20 Kodexcy HomeHknamypu sodopocmeti, epu6ie i pocnur (ICN: Turland et al., 2018), B AKMX aBTOpU BUMaraayu GO3BOMNU-
TU 3aMiHy yCTaleHNX, AifiCHUX (BaMiZHMX) i 3aKOHHNX HAYKOBUX Ha3B OpraHi3MiB meBHuMM “KopiHHMMN (“Ty6inbHMMNK)
Ha3BaMu, T06TO, Ha4eb6TO “paHilie iCHyOUNMI HAPOZHMMI HAa3BaMM, SKi BUKOPVCTOBYBA/IN KOPIHHI HAPOAM, 5 MPeCTa-
BUB CBOI feTanbHi KoHTpapryMenTu (Mosyakin, 2022/2023). I migTpumaB cTabiIbHICTD 61070riYHOI HOMEHK/IATYPHU, BU-
CTIOBMB IIPOTECT IPOTH 1i IMOBIPHOTO LIMPOKOMACIITAOHOTO IOPYILIEHHsI, @ TAKOK BUCTOBUB LYMKY IIPO Te, 110 OyAb-sKi
CIrpo6y Uy MpOMO3NLil, CIpAMOBaHI Ha HaJjaHHA IepeBar y 6iooriuHiil HOMEHKIATYpPi OYAb-AKiil MOMITHYHIN, pacoBiii,
eTHIuHiil, collia/IbHill, TeH/iepHill, peirifiHiil un iHmii rpyni abo rpynaM IOBMHHI OyTH BifXwieHi AK AUCKpUMiHaLiliHi
#ii. Y BimoBins Ha Moo KpuTuky Paiit ta T'imMan (2023) crpobyBamy IeperiAHyTU Ta 3allepeuuTy JieAKi 3 MOiX apry-
MeHTiB. BoHU 30KpeMma 3amepeunin MOTEHIiTHO AUCKPUMIHAIIIHNIT XapaKTep CBOIX IMPOMO3NILiil, MiATBepAMIN CBOI ifel
I[OfI0 BUKOPUCTAHHA “KOPIHHMX HAa3B [L1 PETPOAKTIMBHOI 3aMiHNM IIPUHAIIMHI [IesKIX 3aTra/IbHOBM3HAHIX HAYKOBUX Ha3B
OprasisMis, ajie B TOII JKe 4ac 3MiHMIM [iesKi 3i CBOIX monepefHix nponosuuiit. Ha >xasb, 11i 3MiHM TaKoXX He BifIIOBijal0Th
HpMHIMIAM i mpaBumaM urHHOro Kofiekcy i HaBiTh Oy/b-AKOro iHIIOrO palioHanbHO MOGY0BAHOTO KOEKCY GiomoriuHol
HOMEHK/IAaTypu. 30KpeMa, HonepefHi mponosutii Pajita Ta Iinmmana (2022) mofo IMTyBaHHA aBTOPIB IIpM TAaKCOHAX Ta
aBTOPCTBA Ha3B sABHO Cyllepedarh ixHiM HOBUM ifesam. Terep BOHM NIPOIOHYIOTH MPUIINCYBAaTH aBTOPCTBO HOMEHK/IATYP-
HO HOBUX “KOpiHHMX Ha3B-3aMiH aBTOpaM 3aMiHEHMX Ha3B, i BOZHOYAC BBAXXAIOTh, IO Iii aBTOP) € He aBTOpaMu Ha3B, a
aBTOpaMI AKMXOCh “omuciB” S aHami3yro Iii Ta fesKi iHIIi HemOPO3yMiHHS Ta HeNpaBMIbHI TIyMadeHHs Kogekcy. S Takoxx
TEMOHCTPYIO Ta MifATBEPIKYIO, HAIEKHMM YMHOM ITOCHU/IAK0YICh Ha BifTIOBi/IHI JKeperta, IOTEHLIHO JUCKPYMiHaIiTHNIA
Xapakrep Oyfb-AKMX HOMEHKIAQTYPHMX IIPOIO3UIIN, CIPAMOBAHUX Ha HallaHHA BUHATKOBUX a060 IpedepeHIillHuX mpaB
Oynb-sIKMM TpyIllaM aBTOpPiB Ta/abo KOPUCTYBadiB 6i07Ori4HOI HOMEHK/IATYpy Ha OCHOBI iX pacoBoi, HaI[iOHA/NbHOI, eTHIY-
HOI, a60 € THOKY/IBTYPHOI IIPMHAIEXHOCTI. I IPUXOMKY O BICHOBKY, 10 “MopudikoBani” mpomosnmii Paitta Ta I'immaHa
(2023), sAKi Bce Iie CIIpAMOBaHI Ha MOXIMBY 3aMiHy yCTaJIeHVX AiiiCHUX (BaTifHVX) i 3aKOHHMX HayKOBUX Ha3B JeAKIMI
HApOJHNMI, eTeHAAPHUMM, GONIBKIOPHUMM 200 TpafuLiiiHuML (y TOMY 4UC/Ii “KOpiHHMMY ) Ha3BaMM Ha OCHOBI Haue6To
“XpOHOJIOTIYHOTO MpiopuUTETY’, IO Mepefye MOYaTKOBIN AaTi HOMEHKIATYpy 3 1753 poky, € pyiHiBHUMY I 6iomoridHol
HOMEHK/IATY Y, HEJIOTIYHIMIY 200 HAIBHMMIL, Ta I TPOCTO Hepeanis0BaHMMU Ha IIPAKTUILL. S CTHC/IO posIILAfalo AesKi paryi-
OHAJIbHI Ta IIPUIHATHI a/IbTePHATUBHI pillleHH, CIPAMOBaHI Ha HeOIYILIeHHA AUCKPUMiHallii, Ha 3abe3lledeHHs peaqbHOl
CIIpaBe/IMBOCTI, PI3HOMAHITHOCTI, pelpeseHTallil Ta BU3HAHHSA TPAAUIIHIX 3HaHb Y Oi0/IOTiUHilT HOMEHK/IATYpi, BKIIO-
a4 Kinbka oQiliiiHNX IPOMO3NULIii 00 BHeCeHHs 3MiH o Komekcy, siki MaioTh 6yTu posrysinyTi Ha HoMeHKIaTypHii
cexuii XX MixnapogHoro 60TaHiqHOro KoHrpecy (mumens 2024 p., Manpup, Icranis).

KrrouoBi cmoBa: aBTOpCTBO, 6i0/I0ri4Ha HOMEHK/IATYpa, 60TaHIYHA HOMEHK/IATYPa, AUCKPUMIHALLis, 3aI106iraHHs
OUCKpUMiHalil, KOPiHHI HapOAM, TAKCOHOMIf, TpafAMLIiliHi 3HaHHA
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Minimally monophyletic genera
are the cast-iron building blocks of evolution
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Abstract. Detailed evaluation is provided for the statistical methods intrinsic to interlocking Sequential Bayes analysis, which
allows estimation of evidential support for stem-taxon dendrograms charting the macroevolution of taxa. It involves com-
plexity functions, such as fractal evolution, to generate well-supported evolutionary trees. Required are data on trait changes
from ancestral species to descendant species, which is facilitated by reduction of large genera to the smallest included mo-
nophyletic groups (one inferred ancestral species each). The genus is here defined as the smallest monophyletic unit, which
turns out to be monothetic at least for the direct descendant species. The key fact is that the most-recently acquired traits of
the single ancestral species are apparently selectively inviolate and passed on without change to each immediate descendant
species. The details of sequential Bayesian analysis were clarified by comparing support of the optimal model with summed
support of the alternative models. Because analysis is confined to optimal arrangements of only immediate branches from
ancestral species to descendant species, conjugate priors were found to operate such that all alternative models are simply one
minus the probability of the optimal model. Such analysis demonstrated that the optimum arrangement of ancestor and de-
scendant species leads to high support values for fitting evolutionary theory, comparable to statistical support levels reported
for molecular evolutionary trees, and conjugate priors may be assumed for similar model-building. The method is simple,
free of special computer analysis, and well-suited to standard taxonomic practice.

Keywords: adaptation, bryophytes, conjugate priors, evolution, monothetic, minimally monophyletic, reserve ancestron,
sequential Bayes

Introduction analysis. Complexity analysis addressed the overw-

helming diversity of data on the natural world, and

Complexity analysis (Prigogine, 1978; Packard,
1988; Binning, 1989; Ito, Gunji, 1994; Ferriere, Fox,
1995; Lewin, 1999; Hilborn, 2000; Kaneko, Tsuda,
2000; Gershenson, 2004; Mesarovic et al., 2004; Liu,
Bassler, 2006; Abel, 2009; Bennett, 2010; Doebeli,
Ispolatov, 2014; Kondepudi et al., 2020) includes
chaos theory, dissipative structure, fractal self-simi-
larity, and self-organization aspects of evolutionary

comprises the emergent processes that sustain and
constrain that data, presenting taxonomists with
species and higher taxa. Given the past range and
substance of research on complexity, it is surprising
that there have been few (Notale et al., 2000; Lv et
al., 2014) direct applications to biodiversity study,
one of the most informationally complex fields of
scientific endeavor.
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Complexity functions, e.g. the edge of chaos,
fractal evolution, and logistic map (Pimm, 1984;
Packard, 1988; Nicolis, Prigogine, 1989; Schroeder,
1991; Kauffman, 1993, 2000; Ito, Gunji, 1994; Lew-
in, 1999), are not deduced from axioms or round-
ed up by reductionist techniques, but are emergent
phenomena in the mesocosm. An important recent
paper developing the use of complexity analyses
in the study of the natural environment is that of
Wong et al. (2023), who propose the ubiquity in
macro- and microcosmic systems of selection on
functional information in a complexity context.
They asserted that functional information must
increase with degree of function, from zero for no
function (or minimal function) to a maximum value
corresponding to the number of Shannon informa-
tional bits that are both necessary and sufficient to
specify any system configuration. Functional infor-
mation must have three critical characteristics: (1)
there is multiple interacting components, (2) ele-
ments occur in combinatorically large numbers of
different configurations, and (3) selection processes
differentially support configurations that display
useful functions. These strictures apply well to the
present paper, which similarly uses Shannon infor-
mation bits to specify model configurations.

Interlocking sequential Bayes is a way to judge
Bayesian support for the order of a series of ele-
ments, and has been used for taxonomic study by
Zander (e.g. 2013, 2016, 2018, 2019a, 2019b, 2021a,
2021b, 2023a, 2023b). In the present paper, we want
to know how well the data fit evolutionary theory
(e.g. Pianka, 2000; Gould, 2002; Barraclough, 2010;
and standard works such as that of Grant, 1985), in
particular, how well traits of taxa support different
orderings of ancestor and descendant species. Evo-
lutionary theory is, of course, complex, but most
simply, as here applied, ancestor-descendant order
is expected to reflect reasonable interpretation of
adaptations (Mayr, 1983) involving reduction and
elaboration, given Darwinian gradualism (no or
few major jumps in numbers of trait combinations,
as in natura non facit saltus), reflective of Dollo par-
simony (Gould, 1970). Analytic methods include
outgroup comparison, in which species of a group
may be ordered assuming that a related group, the
outgroup, shares traits very similar to those of the
ancestor of the ingroup, and these shared traits are
primitive or plesiomorphic in cladistic terms. A sec-
ond method is ingroup comparison such that spe-
cies with rare or unusual traits are more probably
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derived than primitive, and are those of advanced
descendant species.

The simplest model for analysis of trait changes
is a genus consisting of one ancestral species and
its direct descendant species. In the past, a genus
was termed monothetic if all species share the same
diagnostic traits (Humphreys, Linder, 2009; Sokal,
Sneeth, 1963: 113). I have found (Zander, 2023a)
that reducing polythetic genera (all species each
share by overlap a portion of the generic diagno-
sis) to a one or more sets each with only one ances-
tral species makes such sets both monophyletic and
monothetic (that is, the same diagnosis applies to all
species). It does the latter because new traits of the
ancestral species are preserved entire in each im-
mediate descendant species, which may have a se-
lective advantage. In the present paper, the genus is
narrowly defined as the smallest monophyletic unit.

Van Valen (1973) early pointed out that ancestral
species were both extant and common. Ancestral
species are mostly ignored in modern taxonomic
work because: (1) classical taxonomy commonly as-
signs species to polythetic genera and relegates trait
changes to the intellectual domain of evolutionists,
(2) systematics in the cladistic context focuses on
clustering taxa by relative degree of shared ancestry,
without identifying particular species as ancestors,
i.e., all species are terminal on a cladogram, and (3)
molecular systematics depends on relative degree
of shared apparently non-expressed and apparent-
ly randomly fixed molecular sequences, and simply
maps expressed traits to the molecular cladogram
assumed to track expressed-trait evolution.

The monothetic genus is the minimally mono-
phyletic group, and is most easily dealt with if
named as a separate genus, but for convenience a
subgenus or informal name may be used. The work
of Zander (2023a) summarizes several papers deal-
ing with monothetic genera and trait changes be-
tween ancestral species and descendants, and also
between ancestral monothetic genera and descend-
ant monothetic genera.

Zander (2023a) found that monothetic genera in
the groups studied (in the moss families Pottiaceae
and Streptotrichaceae) were usually of four descend-
ant species, and each species in the genus usually
had four newly fixed traits. The genera were frac-
tal, being self-similar across scales. The constraint
around the number four (actually averaging about
3.6) was explained using NK-analysis with a ran-
dom Boolean network model (Kauffman, 1993: 218;
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McKelvey, 1999; Gershenson, 2004). The complexi-
ty-based optimal one ancestor and four descend-
ants curiously also reflects the Pareto Principle that
20 percent of causes generate 80 percent of effects.
This is more precisely reflected in the power law
Pareto distribution (Newman, 2005; Hardy, 2010)
of log,5 = log5 / log 4 = 1.16, which is the same as
its fractal dimension. A power law is a distribution
based on a negative exponent, which results in a
"hollow curve" that is the mirror of an exponen-
tial curve. The number four was interpreted as the
optimal edge of chaos (Packard, 1988) for interac-
tions of competition and mutualism for each ge-
nus for survival across geologic time. This includes
major perturbations, such as boloid impacts at the
KT boundary, the late Cretaceous and early Eocene
temperature maxima, continent-level volcanism,
sea level fluctuations, and Pleistocene glaciations,
and less catastrophic climate change such as Milan-
kovitch events (Behrensmeyer, 1992; Bender, 2013).

Trait changes are grouped as the novon, the set
of new traits of a descendant species, and the an-
cestron, the set of traits of the ancestral species.
The immediate ancestron is critical, defined as the
set of new traits provided to the ancestral species
by its own ancestral species. Of importance is that
the immediate ancestron is passed on as an identi-
cal set to all immediate descendant species. The fact
of this latency of the advanced traits of the ances-
tor is the stabilizing concept for fractal evolution
(four species descending from one species gives log
5/ log 4, or a fractal dimension of 1.16, following
Zander, 2023a). This becomes the solid evolution-
ary substance of a monothetic, monophyletic genus.
A definition of a genus as those species sharing an
immediate ancestron in the smallest monophyletic
unit is effective and productive, and supports the
thesis of Wong et al. (2023) that multi-scale com-
plexity is closely associated with selection on func-
tionality.

This latency of the immediate ancestron is the
key to the fractal nature of a genus, and provides
a clue to the natural-selection-based process sup-
porting survival through adaptation. The immedi-
ate ancestron ensures that a descendant species is
equipped with tested traits for local or sympatric
(Artzy-Randrup, Kondrashov, 2006) and peripatric
survival, and the novon is a probe into a constantly
changing environment including speciation that is
allopatric in geography and across geological time.
Theoretically, the immediate ancestron generates a

burst of punctuated evolution, a time-wise stable
cluster of strongly adapted species similar to fossil
punctuated equilibrium (Eldredge, Gould, 1972).
The species as an entity is not, then, the central ac-
tor in evolution, but it is the monothetic genus that
is a tiny, working Spaceship Earth, one of an inte-
grated fleet of lineages comprising the ecosphere in
space-time (Zander, 2023a).

A series of connected monothetic genera or
stem-taxon dendrograms (e.g., Fig. 1) is termed a
caulogram, and is obtained with Shannon-Turing
analysis (Zander, 2023a, 2023b). This method assigns
each newly evolved trait one informational bit, which
is given a probability using an odds table (Table 1).
The bits may be added because they are exponents.
Log likelihoods are additive; to get likelihood ra-
tios, one simply subtracts the log likelihoods, and if
a Bayesian prior is available, these ratios are called
Bayes factors. Treating the bits of the posterior of an
ancestor as the prior of the next is entirely equiva-
lent to concatenating instances of Bayes formula,
thus we have sequential Bayes. The method (Good,
2011) was pioneered by A. Turing in breaking Ger-
man codes during World War 2, but is now used
(Zander, 2013, 2018, 2021a, 2021b) with Shannon
informational bits rather than decibans. The essential
statistical elements in the present paper are one an-
cestor, one or more descendant species, and an out-
group species; and the three elements are rendered
as a minimum sequential Bayesian posterior proba-
bility (min SBPP), the outgroup providing the prior.
The method is interlocking because all elements in a
caulogram support all others. This is why a new spe-
cies can be easily inserted in a proper position in an
established caulogram. A more detailed explanation
is given by Zander (2023a).

Analyses assign one bit per theoretically ad-
vanced trait, a negative bit for a reversal, and no bits
for no information pertinent to evolutionary theory
involving outgroup selection, and rarity or special-
ization of traits. Each bit is a power of two; value
is the decimal equivalent; odds ratio compares the
success of a model over an alternative model; frac-
tion is a value converted from odds ratio; proba-
bility is the fraction in decimal form. A number
with a negative exponent is the reciprocal of the
corresponding number with a positive exponent.
Zero bits has a decimal value of zero, an odds ratio
of 1:1, a fraction of 1/2, and a probability of 0.500.
See spreadsheet (Zander, 2023b) for other values
through plus or minus 32 bits.

ISSN 2415-8860. Y kpaircokuti 6omaniunuii scypran. 2024. 81(2) 89



R.H. ZANDER

Table 1. Chart of conjugate priors using Shannon informational bits, odds, and probabilities

Bits-

Positive 1 2 3 4 > 6 7 8
Value 2 4 8 16 32 64 128 256
Odds ratio 2:1 4:1 8:1 16:1 32:1 64:1 128:1 256:1
Fraction 2/3 4/5 8/9 16/17 32/33 64/65 128/129 256/257
Probability | 0.667  0.800 0.889 0.941 0.970 0.985 0.992 0.996
g:)t:i'ﬁve 9 10 11 12 13 14 15 16
Value 512 1024 2048 4048 8096 16192 32768 65536
Oddsratio | 512:1  1024:1 2048:1  4048:1  8096:1 16192:1 32768:1 65536:1
Fraction 512/513 1024/1025 2048/2049 4048/4049 8096/8097 16192/16193  32768/32769  65536/65537
Probability | 0.99805 0.99902 09995  0.99975 0.999876  0.999938 0.9999695 0.9999847
Bits-

Negative -1 2 -3 4 -5 -6 -7 -8
Value 0.500  0.250 0.125 0.063 0.031 0.016 0.008 0.004
Odds ratio 12 1:4 1:8 1:16 1:32 1:64 1:128 1:256
Fraction 1/3 1/5 1/9 1/17 1/33 1/65 1/129 1/257
Probability | 0.333  0.200 0.111 0.059 0.030 0.015 0.007 0.004
g‘et;tive -9 -10 11 “12 -13 “14 15 16
Value 0.002  0.001 0.0005  0.000025 0.0000124  0.00006 0.000031 0.000015
Oddsratio | 1:512  1:1024 1:2048 1:4048  1:8096 1:16192 1:32768 1:65536
Fraction 1/513  1/1025  1/2049  1/4049  1/8097 1/16193 1/32769 1/65537
Probability |0.00195 0.00098  0.00049  0.000025 0.000124  0.000062 0.000031 0.000015

The Bayes Formula combines a prior probabil-
ity with a likelihood (Winkler, 1972; Bernardo,
Smith, 1994). The prior gives known information
on the model and may be well conceived, or be a
flat prior of 0.50. The likelihood is the actual data
(flips of coins, numbers of traits). The prior is the
initial estimate of the chance that that the model ex-
plains the data. The likelihood is the chance of the
new data explaining the model, i.e. that the model
is supported by the data. A posterior distribution (a
distribution between 0.00 and 1.00) is generated by
combining the prior and likelihood with a normal-
izing factor

The answer obtained by the Formula is the
Bayesian posterior probability (BPP), essentially an
updated prior. The normalizing factor, the denom-
inator of Bayes’ formula is not needed when the
priors are conjugate, as in Table 1, in which Bayesi-
an posterior probabilities of optimal model and all
alternative models add to 1.00 (Etz, 2015). Sequen-
tial Bayes analysis uses the posterior probability of
one instance of the Bayes’ formula as the prior of
the next instance, sequentially updating the priors.
Any Bayesian statistics manual or treatments on the
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Web will provide well-illustrated explanations of
the use of Bayes’ formula in statistics.

A caulogram presents series of monothetic gen-
era with species arranged as best representing evo-
lutionary theory. Because it was found (Zander,
2023a) that the advanced traits of the ancestral spe-
cies are donated entire to each and every immediate
descendant species (i.e., as the latency of the imme-
diate ancestron), there are very few instances where
the optimal arrangement of ancestral and descend-
ant species must include exceptions to theory, such
as surprising reversals or non-parsimonious trait
changes. One assumes there need be a minimum of
two correlated new traits to identify a population as
a distinct species, otherwise one new trait may be
a simple mutation that does not imply a degree of
genetic isolation.

Materials and Methods

The methods of recent papers, particularly those of
Zander (2013, 2018, 2021a, 2021b) associated with
fractal evolution were evaluated by comparing opti-
mal and alternative models of monothetic genera in
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terms of Bayesian analysis. The steps of interlocking
sequential Bayes analysis involve concepts rather
different than those of cladistical analysis. Speciose
genera are reduced to monophyletic genera of one
ancestral species each. The ancestral species is that
which is most similar to an outgroup species in an
evolutionary nearby group, and which is also ge-
neralist in relation to other members of the genus,
which have relatively advanced traits. This is a sim-
ple version of cladistic parsimony. Advanced means
relatively specialized or uncommon. Traits means
those expressed character states that a classical ta-
xonomist may use in a key to or diagnosis of speci-
es. Here > means "generates a descendant species”,
X is an outgroup, A is inferred ancestral species,
and B, C, D, etc. are descendant species. A caulo-
gram is a stem-taxon dendrogram given conside-
rable structure by interpolation of ancestral species
and their descendant species, the whole is treated as
a multichotomous second-order Markov chain (de-
cisions based on the last two nodes).

The number of traits different between the out-
group and the inferred ancestral species is convert-
ed to Shannon informational bits, one bit per trait.
The same is calculated for the number of traits dif-
ferent between the ancestral species and each of the
immediate descendants. The support for a mono-
thetic genus is calculated by adding the bit count of
the outgroup to ancestor to the sum of bits distin-
guishing each immediate descendant from the an-
cestor (e.g. X > A, + A> B, + A > C, etc.), the sum of
the bits is converted to Bayesian posterior probabil-
ities using the odds table (Table 1), or a simple for-
mula (1). The bit count of outgroup-to-ancestor is
treated as Bayesian prior, and is used just once per
monothetic genus (that is, any branch in a dendro-
gram) but may be summed for any series of species
in the same sequence.

BPP for positive bits (new traits) in optimal
model = (2P / 1+2P), (1)

where p = bits supporting A > B or other non-rever-
sal speciation events.

Support for the optimal model — the most par-
simonious arrangement of ancestor and descendant
species — is calculated by comparing the probabili-
ty of the optimal model with the summed probabil-
ities of all alternative models.

The alternatives to the most parsimonious mod-
el of a monothetic genus are devised by switching
the inferred true ancestral species with one of the

descendants, evaluating support for each alternative
switch. Such replacement means that the outgroup
to false ancestor bits are negative bits, and that one
false ancestor to true ancestor bits are also negative
because they represent non-parsimonious rever-
sals. Negative means their probabilities are less than
0.50, and can be read from Table 1, or calculated by
formula (2). All the bits of all the models are added
to provide the probability of all alternative models.
A number to a negative exponent is simply the re-
ciprocal (divide into 1) of the number to the same
but positive exponent, formula (2).

BPP for negative bits (reversals) of alternative
models = (1/29) / (1+1/29), (2)

where q = number of bits at one per trait reversal.

If the priors deal with only alternative models in-
volving switching of ancestor and descendant, then
they are conjugate priors and are equivalent to one
minus the optimal probability. This can be estab-
lished by the actual computation of the support for
each alternative model. The Bayesian support for the
optimal model can be quite high. For examples, see
Figs. 1 and 2. Support for secondary generation of
descendants from descendants themselves are calcu-
lated separately using the ancestor as outgroup. Sec-
ondary ancestry may be considered an early stage in
formation of a new genus, and is treated as such.

The BPP assigned to a single descendant is the
sum of the outgroup to ancestor plus ancestor
to descendant bits (X > A > B), and is called the
minimum sequential Bayesian posterior proba-
bility (min SBPP), as given for analyses by Zander
(2023a). The monothetic genus as a whole, however,
has the outgroup-to-ancestor bits added only once
to the genus total. When there are long branching
lines of monothetic genera, the bits of all descend-
ant species are added (Etz, 2015) fully across the
caulogram because any one determination of an-
cestor-descendant status supports any other in the
lineage, both backwards and forwards. Thus, all bits
of each outgroup to ancestor and ancestor to de-
scendant are summed, often resulting in the Bayes-
ian equivalent of a six-sigma standard deviation
(Zander, 2023: 19) for a large caulogram.

If an ancestor cannot be selected that is both gen-
eralist to the ingroup and similar to the outgroup,
then an artificial, working temporary ancestor can
be constructed that (1) is intermediate between the
outgroup and the extant descendants and (2) lacks
the advanced traits of the descendants.
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Results

The results of the full Bayesian analysis of inter-
locking Bayesian sequential analysis using Shan-
non-Turing statistics are in large part summarized
in Figs. 1 and 2. Statistical support for optimal and
alternative contrived ancestor-descendant models
are compared. Each double lump represents a spe-
cies with colors representing its novon and imme-
diate ancestron. Set up in Fig. 1 are models of the
following scenarios:

1-1. Two species in a genus. Each species is com-
posed of two critical sets of traits, a novon of most
recent new traits (yellow), and an immediate ances-
tron composed of the ancestor’s new traits (blue).
The descendant’s immediate ancestron is the same
as the ancestor’s novon (blue). The alternative mod-
el is simply switching ancestor with descendant,
and considering trait changes contrary to theory
as reversals. The ancestor is generalist and the de-
scendant is rare or more specialized.

1-2. Two species in a genus plus an outgroup spe-
cies. The outgroup provides additional support for
the position of the ancestral species of the genus by
being more similar to it than to any other species, in
this case species A as opposed to species B.

1-3. Optimal five-species genus with outgroup.
Blue denotes ancestor’s novon shared by all four
descendants (fractal dimension 1.16, see Zander,
2023: 93). Trait changes occur at every change in
color, all in line with evolutionary theory. Alterna-
tive model switches ancestor with one of descend-
ants (they all have same number of traits) and there
are trait reversals non-parsimoniously contrary to
evolutionary theory between outgroup and false an-
cestor and between false ancestor and true ancestor.

The species in the models are assigned data in
Fig. 2. Positive trait changes as positive bits are
shown in the optimal model that is evolutionari-
ly parsimonious (no reversals). Negative bits are
assigned to reversals of those traits in alternative
models. For simplicity, species of the models have
four trait changes each in the novon, including the
ancestor with four trait changes relative to the out-
group.

2-1. Two species, data. Optimal model has +4 bits
supporting the model. Alternative model has 4 re-
versals from false ancestor B (yellow novon, blue
immediate ancestron) to true ancestor (blue and
green), or —4 bits. Likelihood ratio is likelihood of
+4 (0.941) divided by likelihood of -4 bits (0.059),
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or 16. Likelihoods add to 100 so these may be taken
as conjugate with a flat prior, and scored as BPPs.

2-2. Two species in a genus plus an outgroup spe-
cies, data. There are two sets of trait reversals in the
alternative model, between outgroup and descend-
ant switched with ancestor, and between descendant
and switched ancestor. Both are critical to evalua-
tion of Bayesian support. Green shows traits shared
by outgroup and ancestor of monothetic genus. Op-
timal model has +4 bits from outgroup-to-ancestor,
and +4 bits from true ancestor and true descend-
ant. By sequential Bayes, ancestor-descendant re-
lationship totals +8 bits (0.996). Alternative has -4
bits from outgroup to false ancestor, which adds to
-4 bits from false ancestor to true ancestor, total-
ing -8 bits (0.004). The BPP of the optimal model
is 0.0996, which added to the BPP of 0.004 of the
alternative model, yields probability 1.00. That the
priors are conjugate is demonstrated.

2-3. Optimal five-species genus with outgroup,
data. This more complex model adds 4 bits for
each ancestor-to-descendant plus 4 bits for out-
group-to-ancestor, or 20 bits. There are four alterna-
tive arrangements of the main ancestor-descendant
order. The one shown (Fig. 2-3) results in -8 bits for
the reversals between outgroup and false ancestor,
and false ancestor and misplaced correct ancestor.
To this is added -12 bits of reversals from the other
three possible switches of descendant and ancestor
to yield -20 bits. The very high BPP of the optimal
model (0.999999046) adds to the very low BPP of
the summed alternative models (0.000000954) to
get probability 1.00, thus the priors are conjugate
for analysis of this and similar models.

A test case from nature

The interlocking Shannon-Turing analysis may have
its Bayesian statistics further clarified with an actu-
al monothetic genus in the moss family Pottiaceae.
Taoinoa R.H. Zander is a small genus of six moss
species endemic to the West Indies and adjacent
Central America and Mexico. Trait details are given
by Zander (2023a). Five species were investigated
using the present bit-summing method. The species
involved are here assigned a letter and number of
bits reflecting its number of newly evolved traits:

X (outgroup) is Neotrichostomum crispulum
(Buch) R.H. Zander;

A (putative progenitor species) is Tainoa pygmaea
(E.B. Bartram) R.H. Zander 3 bits;

B is T. sinaloensis (E.B. Bartram) R.H. Zander 5 bits;
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1.  Optimal 2. Optimal 3.
descendant's novon yellow is c D
B “— B * advanced Optimal
<«— descendant's over blue
immediate ancestron
, —Dblueis B E
A <«—— ancestor's novon A advanced oA
<«—— ancestor's old traits over green ancestor
(blue is novon
. green is X
X X is outgroup ancestron .
Alternative or ancestor's ) Alternative
ancestor
A Alternative c D
™ reversals A One of four '
alternatives
B *~ reversals
A E
B
reversals ~
*\ reversals reversals

ancestor A ) X

switched with X Aand B A aﬁd B

descendant B switched switched

Fig. 1. Optimal and alternative models of one-ancestor genera: 1. Genus of two species. Each species consists of
two evolutionarily effective parts. Shared sets of traits shown in color. 2. Genus of two species with added outgroup,
reversal of traits occurs twice. 3. Optimal five-species genus plus outgroup compared with one of four alternative
models involving switching ancestor with descendant

1.  Optimal 2. Optimal 3. +4 D
i »
B 4 B 4 Optimal 4
A>B=4 A>B=8
+ B E
A A -— wat APN xu
BPP = 0.941 BPP=0.996 | %o n e «
X total = 20
BPP = 0.999999046
Alternative Alternative 5 . c (-4) D
A 4 4 ne of four (-4)
). A alternatives
reversals reversals A E
B BPP = 0.059 B . Bon-4 475 (-4)
'’ B>A=-8 | (+-4x3alts)

- = reversals
Yellow=4 B>A=-4 *X>B=—4

a rait . |==-2
dvanced traits X tota 0

BPP = 0.000000954

Fig. 2. Calculations of BPP demonstrating conjugate priors (add to 1.00) with four trait changes assigned to all species:
1. Four traits inferred as new in descendant for +4 bits, four reversals in alternative model are —4 bits. Likelihoods add to
1.00. 2. Two species in genus plus outgroup. New traits add to +8, reversals in alternative model add to -8, BPPs add to
1.00, and the priors are conjugate. 3. Optimal five-species model plus outgroup adds 4 bits for each ancestor to descendant
plus 4 bits for outgroup to monothetic genus (represented by ancestor) results in +20 bits, or very high BPP supporting this
model. Alternative model is one of four switches of ancestor with descendant, with two —4 bit reversals. Adding reversals
from three other ancestor-descendant switches, plus the outgroup-ancestor switch, gives —20 bits. The BPP add to 1.00
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Cis T. subangustifolia (Thér.) R H. Zander 3 bits;

D is T. subcucullata (R.S. Willliams) R.H. Zander
4 bits;

E is T. bartramiana (Steere) R.H. Zander 3 bits.

The evolutionary formula for the above mono-
thetic genus Tainoa is X > A > (B, C, (D > E)), as
given by Zander (2023a).

The analysis of Bayesian support for the model
presented by the evolutionary formula is the same
as given in Fig. 2-3, except for the bit count and one
descendant (E) is a secondary ancestor to its own
descendant (D). The evolutional transition from X
to A is +3 bits. This number is added to the sum
of the bits distinguishing the three immediate de-
scendant species, that is, bits for A > B, A > C and
A >D,or5+ 3 + 4 bits, 12 bits. Total for the mono-
thetic genus Tainoa is 15 bits, or a BPP of 0.9999695
(from Table 1), as restricted to the genus represent-
ed by the ancestor and immediate descendants. Giv-
en conjugate priors, the probability of all alternative
models based on re-arrangements of the immediate
ancestor-descendant species is one minus the BPP
of the optimal model.

The secondary ancestry of D > E is calculated
separately, as if it were a separate genus (which it
may become in time). With the ancestor A as out-
group prior, A > D is 3 bits (A is zero in this case
of min SBPP), D > E is 3 bits, total bits for the sec-
ondary ancestry is then 6 bits, or a BPP of 0.985.
We assume conjugate priors. The secondary ances-
try contributes some uncertainty to the accuracy
of the complete model of Tainoa. This is calculated
by multiplication of the probabilities, or 0.9999695
x 0.985 = 0.985. The final BPP of Tainoa including
the secondary ancestry of D > E is apparently then
much dependent on the uncertainty of the order of
evolution of the secondary ancestry. The immediate
branching is statistically certain, however, and the
secondary is acceptably dependable.

In words, species A is very well supported as
ancestral to the remaining species by its A’s strong
distinction and yet close similarity to the outgroup
X, while the other species are removed from this
relationship by advanced traits of 3 to 5 bits. Inter-
estingly, in the case of secondary ancestor D, first
ancestor A becomes the prior for D > E. Second-
ary ancestors apparently serve to distance their
own descendants from the phyletic constraint of
the outgroup, and probably signal a genus chang-
ing through selection. However, its immediate an-
cestron does not change and remains of survival
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advantage. An example of such a transitioning ge-
nus is Anoectangium Hedw., with two secondary
ancestral species (Zander, 2019b), to be discussed
in a future paper.

Discussion

The Bayesian formula has two parts, one is the li-
kelihood (the actual data) and the other is the prior
(reflecting previous knowledge of probability of the
model, or if none, then 0.50 probability). If there are
two concatenated monothetic genera, then the first
is the prior of the second. Bit values for the first may
be added to those of the second giving logically the
same result as does the Bayes formula (formula 3),
and the likelihood is then called the conditional
probability. The bit count in the above analyses are
equivalent to conditional probabilities or P(datal-
model), see formula (3).

P(model|data) =
= P(model) x P(data|model) / P(data) 3)

In Bayes’ formula the probability of the mod-
el given the data (here the particular evolutionary
diagram) equals the prior (initial probability of the
model) times the probability of the data given the
model (the likelihood), that divided by the prob-
ability of the data (a normalizing function that
scales the value between zero and one). In short,
the posterior probability equals the likelihood times
the prior divided by the normalization constant.
The posterior probability, P(model/data), is how
likely is the model given the data. The likelihood,
P(data|model), is the probability of seeing the data
given the evidence. The normalizing constant is
unnecessary if the prior and likelihood are conju-
gate priors, that is, having the same statistical dis-
tributions. One can then use Bayes’ Rule, that the
posterior is the likelihood multiplied by the prior
(Etz, 2015), to simplify calculations. This is done
in sequential Bayes by adding bits (exponents of 2).
Bayesian statistical analysis in general can be diffi-
cult and mind-bending in logical and mathemati-
cal complexity, and has always been a battleground
between Fisherian, Neyman-Pearson and Bayesian
schools of statistics (Gigerenzer et al., 1989), but the
present method is extremely simplified.

Fate of survival-neutral traits

This paper has emphasized the evolutionary im-
portance of the novon of new traits and immediate
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1. Detail of character fate in speciation 2. Possible function of species' traits

across geologic time scales
Novon of new character states from
post-adaptational ancestron

New character states established with new

- Immediate ancestron preserved «~ environment

— across speciation event . . . .

P <«— Proven traits for immediate environment
Reserve ancestron *+— Reserved traits adapted for previous
of presently survial-neutral traitts environments

3. Theoretical extended functionality of species' traits

B C D E F
8 Contemporary punctuated equilibrium
A
{l) - Reserve ancestron

Fig. 3. 1. Detail of character states in speciation. A third element, the reserve ancestron, added to each species
representing trail of traits valuable for past survival. 2. Possible function of species’ traits across geologic time scales.
3. Theoretical extended functionality of species’ traits. Survival optimality of novon and immediate ancestron sustains
bursts of long-stable speciation. Remainder of ancestron (parti-colored) acts as reserve for ecosystem survival, and is
(under) represented by the thin lines connecting species in a caulogram

CLADOGRAM CAULOGRAM
Dichotomous Polychotomous
First order Markov chain Second order Markov Chain
D DA D A DDA D D DD

Y D
A’\
A\
A\
A = ancestral species

D = descendant species

Fig. 4. Comparison of cladogram and caulogram. The cladogram (left) has both descendant
and ancestral species placed terminal on the branches, and is dichotomous and a first-
order Markov chain. A cladogram allows only likelihood analysis or the essentially
identical Bayesian analysis with a flat prior. The caulogram (right) inserts inferred ancestral
species at the nodes, which allows informative priors in sequential Bayesian analysis. This
evolutionary dendrogram is multichotomous and a second-order Markov chain
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ancestron of shared new traits of the ancestral spe-
cies. Here it is conceived that the narrow lines in a
dendrogram connecting species and genera (Fig. 3)
represent all the traits of a species that are apparen-
tly not critical for survival in the present regional
or local environment. One may speculate, however,
that relic traits are important to the ecosystem as
having been active in survival during environmen-
tal perturbations of the geologic past. As subordi-
nate character states, they are the source of all new
character states in newly evolved descendant speci-
es. Such highly adaptive but presently inactive traits
in what we might call the reserve ancestron are not
used up lightly.

If the branching order of evolution were indeed
dichotomous, as in a cladogram, each speciation
event would eliminate, by state changes, two to four
traits from the post-adaptational reserve ancestron
of the lineage. The turn-over of reserve traits is dif-
ferent with monothetic genera, however, in that the
lineage links series of ancestral species, optimally
(from complexity analysis) each with four descend-
ants. In this case, the new traits of the descendants
are sampled from the reserve traits but all new traits
are different in each descendant.

Caulograms of West Indian genera (Zander,
2023a) show clearly bursts of speciation apparently
intact throughout the 25 million years of existence
of this island archipelago (Riclefs, Berminham,
2007). The caulograms are only one or two linked
ancestral species in depth, implying that recent ge-
ographically restricted genera have changed little
since derivation from globally widespread ultimate
ancestors at the caulogram base. One might theo-
rize that monothetic genera are frozen in stasis af-
ter an initial burst of speciation, which would be a
contemporary equivalent to fossil punctuated equi-
librium. Survival of the descendants as a lineage
of genera in stasis ensures that at least a portion of
the reserve ancestron remains long in reserve states
such that it is the lineage of the genus that is the im-
portant unit of evolution over geologic time.

Problems with modern phylogenetic systematics

The present paper offers interlocking Bayesian se-
quential analysis as an alternative to modern phy-
logenetic methods of evolution-based taxonomy,
even if the statistical analysis is similar. Likelihood
assumes the model — the cladogram as informative
about evolution — is correct. To a major extent, mo-
lecular phylogenetic analysis does uncover plausible
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shared ancestry. On the other hand, no species are
singled out as ancestral to others, and relative sha-
red ancestry is rather empty of clues to evolutiona-
ry processes. Evolutionary systematics holds, on the
contrary, that the model must reflect ancestor-de-
scendant relationships as determined by studies
that reflect the established premises of evolutionary
theory. Appropriate theory (Artzy-Randrup, Kon-
drashov, 2006; Barraclough, 2010; Lewontin, 1978;
Mayr, 1983; Schneider, 2000) involves adaptation,
chance of reversals, rarity and specialization of traits,
non-saltational changes, and other elements used in
generating optimal evolutionary trees.

I have critiqued phylogenetic systematics at
length in past papers (e.g. Zander, 2013, 2019a,
2019b, 2023a). A short summary of the most im-
portant unaddressed problems is provided here.
(1) A cladogram is not an evolutionary tree. It was
intended as a clean slate on which to present the
results of cluster analysis, both overall similarity
and by synapomorphies. (2) All ancestral species
are considered extinct and all taxa are placed at the
ends of cladogram branches; this leaves little room
for differently diagnosed implied shared ancestors
at cladogram nodes (Fig. 4). (3) In past work I have
found about half of species studied are ancestral
to one or more other species, that is, only half are
actually terminal on an evolutionary dendrogram,
the remainder are identical with a more basal node.
This means that cladograms are evolutionarily in-
accurate by at least one node half the time, with
one species not the sister of the nearest. (5) Because
molecularly segregated families, genera and species
are not clearly delimited by evolutionarily corre-
lated expressed traits, there is no evidence of pro-
cess-based evolution. (6) The principle of holophyly
is used to lump some large and small taxa otherwise
well-defined morphologically, while some other
taxa are split when mapped in pieces to a molecular
cladogram. Thus stability of nomenclature is now
much compromised.

Conclusions

Complexity entails envisioning new, over-arching
processes not easily derived from known physics,
and analogic conceptions can clothe poorly un-
derstood trends and biases in nature with form and
function. Sets of monothetic genera may be ana-
logically linked together as strongly coherent and
well-fitting jigsaw puzzle pieces. The illustration
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locked in place on the analogous jigsaw puzzle is
that of evolutionary theory regarding adaptive spe-
ciation. Complexity analysis of evolution, given the
power of the latency of the immediate ancestron
(advanced traits of ancestral species transferred
entire to descendant species), is also like solving a
maze, a NP-complete (non-deterinistic polynomi-
al-time-complete) problem (Garey, Johnson, 1979;
Poundstone, 1988: 164), by exploring all paths at
once to find the exit. Analogically this may be ac-
complished either by modeling the maze as bran-
ching tube, flooding with a hose and sending a cork
through, or as stream channels and following the
fastest flow in a boat. That flood is metaphorically
the immediate ancestron.

The present environmental crisis needs advice
from the systematic community. The public funds
our large multi-million-specimen herbaria and fau-
nal collections. Molecular cladograms cannot pre-
dict the edge-of-chaos actions of natural processes.
Ancestor-descendant cladograms based on actual
trait changes that probably reflect adaptations to
environmental perturbations can do so. Lineages
are multimillion-year data sets, and expressed trait
changes might be mapped as adaptations to major
perturbations such as changes in global tempera-
ture and extinction events in the past, as per discus-
sion by Zander (2023a).

The critical fact enabling ease of interlocking
sequential Bayesian analysis is the observation
(Zander, 2023a), in the smallest monophyletic
group, that the new traits of the descendant are not
derived from the important, most recent traits of
the ancestor (the immediate ancestron) but from
older, long-established traits in the train of char-
acters of the ancestor (Fig. 3), that is, the results
of ancestral selection across multiple perturbation
events. In other words, the new traits of the ances-
tral species are preserved in the descendant species,
and the new traits of the descendant species are
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MinimanbpHo MoHOdineTn4Hi pogu
€ OCHOBOIIO/IO;KHVMIY CTPYKTYPHUMIU GIOKaMM €BOMIOLT

PI. BAHJIEP
Miccypiitcpkuit 6oTaniunmit cazi, Cenr-Jlyic, Miccypi, CIIIA

Pedepart. Y cTarTi HaBefeHO [ieTa/lbHY OLIHKY CTATMCTUYIHUX METOJIB B3a€EMOIIOB I3aHOTO IIOCIIJOBHOIO 0aifeciBCHKOTO
aHasIi3y, 0 JO3BO/AE OL[iHUTY [JOKA30BY HiITPUMKY [ JEHAPOrpaM 3B'A3KIB TAKCOHIB, sIKi Bif06paXkaoTb MaKpOEBOJIIO-
1ifo VX TakcoHiB. Ileil aHai3 BK/IoYae QYHKIII CKIATHOCTI, Taki AK (paKTaabHA €BOJIOLIA, [UI1 CTBOPEHHA €BOMIOLIl-
HUX JiepeB 3 BIUCOKOK HiiTpUMKOI0. [I/i1 HbOro moTpibHi AaHi Mpo 3MiHM O3HAK Bifl MPEIKOBUX BUJIB IO BUJiB-HAIIA/IKIB,
II[O CIIPUSAIOTDH 3MEHIIEHHIO BEMMKUX POAIB 4O HAMIMEHIINX CKIaZOBMX MOHODITETHYHNX TPYII (110 OFHOMY TillOTeTUIHOMY
IIPeAKOBOMY BMAY I/IS KOKHOI). Pil BM3HAYa€eThCA TYT AK HaliMeHIIa MOHOGI/IeTYHA ONVMHMILA, KA BYUABJIAETHCA MOHO-
TETUYHOIO MIPUHANMHI /I BUAIB, SKi € 6e3IocepeIHIiMM HallaIkaMI TIPEKOBOro Bua. KI04oBUM € Te, 10 HEIOIAaBHO
HabyTi O3HAKV OfHOTO IPEIKOBOTO BUAY €, OUEBUIHO, BUOIPKOBO HEIIOPYIIEHVMH i IepefaloThCsl He3MIHHUMY KOKHOMY
BUJY i10r0 Oe3mocepenHix Hamaakis. [letasi mocmizoBHOro 6aeciBCbKOTO aHai3y YTOYHIOBA/IN LIIXOM ITOPIiBHAHHS Hif-
TPYMKI OIITMMA/IbHOI MOJE/Ii 3 CyMapHOIO IifTPMMKOIO aIbTepPHATUBHIX Moferert. OCKinbKu aHami3 6yB 06MeXXeHIiT OITH-
MaJIbHUM PO3MillleHHAM JIMlle 6e30cepefHiX BiAraay>KeHb Bil IPeIKOBMX BUJIB 0 BUJiB-HAILIAMIKiB, 6y/I0 BUABIIEHO, IO
IUIA CHPSUKEHUX allPiOPHUX POSIOAIMIB YCi albTepHATUBHI MOJIETi TOPiBHIOKOTh OAVHNII MiHYC IMOBipHICTb ONTUMAaTbHOL
mogieni. Takuii aHasi3 MpOJIeMOHCTPYBaB, 10 Py ONTMMAIbHOMY PO3MillleHHi BUIiB-IIPeKiB i IXHiX HaIllaIKiB NOKA3HMKI
MiATPUMKI €BOJIIOLIIHOI Teopii € BUCOKUMM, CIIiIBCTABHMMIU 3i CTATUCTUYHYMMY PiBHAMU TAKOI HiITPUMKM, 1[0 HABOAWINCDH
1A MOJIEKY/IAPHMX eBOJIOLIHNX JepeB, i CIpsyKeHi anpiopHi posmoinmy MoXXyTh 6yTi obpaHi 1A mo6ysoBy mopioHNx
moperneit. Lleit MeTop € IPOCTUM, He IOTpebye CIelianbHOTO KOMIT I0TepHOTO aHai3y i foOpe miAXOaUTh /st CTAaHAAPTHIX
TaKCOHOMIYHUX JTOCTTi/I>)KEHb.

KmrouoBi crmoBa: ajanranisi, eBOJIONisA, MOXONOAIOHI, MiHIMaTbHO MOHOQIIETHYHMIL, MOHOTETUYHMI, 06'€fHAHI IOIIe-
penHuKy, mocninoBHMIit batiec, pesepsHuil mpegok
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HoBi ¢pnopuctiyni snHaxigkn y Kuesi Ta Ha /i0oro okonmuax
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Pedepar. [Ipencrasneno pesynbrat (IOPUCTUYHUX JOCTIIKeHb Ha TepuTopii Micta Kuesa Ta i1oro oKommup y npuaerinx
teputopiax KuiBcbkoi o6macti. 3a pesynbraTaMy HaBeIeHO ITATh HOBUX /1A dopu Ykpainu takconis: Cardamine occulta,
Equisetum x moorei, Lolium x holmbergii, Limonium sinuatum, Lonicera maackii Ta ogus HOBuit At Gpropu MaTepukoBoi
vyacTuHM YKpaiun Bup Chrozophora tinctoria. BusieHo 16 HOBUX TaKCOHIB Jyis perioHanpuux ¢op Iomices, Jlicocremy i
Cepennporo ITpupHImTpoB’s, a TaKOX HOBi MicIle3HaXO/PKeHHA 69 pifiKicHMX aOOpUTeHHMX Ta IPOTPECHBHUX IyXKOPITHUX
TaKCOHIB. 3arazoM cepep BUBYEHNUX TaKCOHIB 38 € abopureHHumMu, a 53 — uyxopigaumu. HaBemeHo ixHi KOpPOTKi
iMMirpaniitHi Ta reorpadiyHi XapaKTepUCTVKY Ta XOPOJIOTio Y perioHi gocmimpkenHs. Cepef BUBYEHNX YY>KOPITHUX POC/INH
€ TIOTeHIiTHO-iHBa3iiIH], a AesAKi 3 HUX y>Ke IIPOSIBUIN iHBasiiiHuUIT XapakTep, 3okpema: Cornus sanguinea subsp. australis,
Erigeron strigosus, Phragmites altissimus, Vitis riparia. Pesynprati ZOCIiKeHHs MiATBePKYIOTh, 110 ¢ropa Kuesa ta itoro
OKOJIVI[b € OFHIEI0 3 Hal0AraTIINX y PIBHIHHII YacTuHI YKPAIHN, a HMHI XapaKTepM3yEThCS BUCOKOK AMHAMIKOIO.

KmrouoBi croBa: anBenTnsHi Buay, KniBcbka 06/1acThb, HOBI JIOKasiTeTH, pigkicHi Buan, gitoinsasii, gpropa

Bcryn

HetanbHi GmopucTUYHI TOCTIIKEHHS, peecTparis
HOBUX TaKCOHIB y CK/Iafii perioHaabHuX GIop Ta BU-
ABJIEHHA HOBMX MICI[€3HAaXO/>KEHb PiIKICHUX BUJIB
POCIMH NPOJOBXYIOTh 3aMMINATACA Ha/I3BMYAHO
aKTyaJIbHMMIY 3aBJAHHAMU Cy4acHOi ¢itobiomoril
y 3B’AA3KY i3 3araJibHOI0 HeoOXinHICTIO iHBeHTapu3a-
11ii 6i0pi3HOMAHITTA Ta BUCOKUM piBHEM aJBEHTH-
3alii pOCIMHHOTO NMOKPMBY B HAII Yac I7100a/IbHUX

knimMartiyaux 3MiH (Pysek et al.,, 2004; Keller et al.,
2011; Burda et al., 2015; Pergl et al., 2020).

KuiB Ta 110ro OKOMunLi € OGHUMHI 3 HallOi/IbII BI-
BUCHUX Y (IOPUCTUYHOMY acleKTi perioHiB Ykpa-
iHu; ixHa ¢ropa Oyna 00’€KTOM BUBYEHHA BXKe 3
ki"usg XVIII cTomiTTs, mouynHaouy i3 MOOAMHOKIX
nofjopoxuix samitok V.A. Tonbpenmrenra (Giil-
denstddt, 1787, 1791). IcTopito BUBYEHHs POC/IMH-
HOTO TOKPMBY LIbOTO PerioHy 6y/l0 HeofHOpPa3oBO
posrsHyTO B 6aratbox nyomikaunisx (Kotov, 1979;
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Hrechyshkina, 2010; Novosad, 2016; Onyshchenko
et al., 2016; Koniakin et al., 2023; etc.), ane 1i mera-
Jli3anid Ha CbOTORHI BMMAarae OKpeMOTO KOMITI/IA-
TUBHOTO JIOCTipKeHHA. IleBHUM mificymMKoM mOB-
FOTPUBAJIOrO BUBYeHH: ypbanopmopu Kuesa 6yro
MajKe OffHOYacHe BUJJAHHS Y3araJbHIOIYNX poOiT,
110 CTOCYBa/INCA sAK agBeHTNBHOI (Mosyakin, Yavor-
ska, 2002), Tak i npupopHoi (Hrechyshkina, 2010) i
papuretHoi (Novosad, 2016) 1i ¢ppaxiiit. Y Harr gac
pocnuHENMIT TTOKpMB KueBa 3ammImaeTbes mpenMe-
TOM aKTMBHUX OoTaHiuHux pocmimpkensb (Koniakin
et al. 2023). YripooBxX HelaBHIX POKIB TpajuIiiiHi
MeToau 360py HOMboBOI (roprcTiyHoi iHpopMaril
Iefasli akTMBHilIE JOIIOBHIOIOTHCA iIHTEPHET-Pecyp-
camu, 30KpeMa 6asamy JaHuX Ipo Giopi3HOMaHIT-
1a: iNaturalist (https://www.inaturalist.org), GBIF
(https://www.gbif.org/uk/), UkrBIN (https://ukrbin.
com), iHIIMMM e/IeKTPOHHUMM pecypcaMi i BU3HA4-
HYIKaMJ, COLia/IbHYMU MepesKaMM TOLIO.

ITig vac BIacHUX (IOPUCTUYHMX [OCTIIXKEHb
aBTOpM HellofilaBHO BUABMIM y Kmesi Ta mpuier-
mux rpomajgax KuiBcbkoi o6macTi 4mMMano HOBMX
IIA perioHy TaKCOHIB, a TaKOXX HOBMX MiCle3Ha-
XO/PKEHb PiIKiCHNUX Ta MPOrpecUBHMX (€KCIIAHCKB-
HUX) 9Y>KOPiHUX POCINH, BITOMOCTI PO fKi y3a-
rajibHeHO B Iiiif myo6ikamii.

Marepianu Ta MeTOgU

JocmmpKenHA TPOBEJeHI IepeBa)KHO BIIPONOBX
2008-2023 pp. Perion mocmifiy)keHHS OXOIIIOE Te-
puropito micra Kuesa i itoro 61m3bki okommii —
npuert tepuropii KuiBcbkol o6macTi Ha yMOBHIl
Bifcrani go 20-25 kM Big Micbkoi cmyru (puc. 1).
Hassu takconiB (BupiB Ta mifBMiB) HaBemeHi Ie-
peBaxkHo BifmosinHo g0 World Checklist of Vascu-
lar Plants (Govaerts, 2023), omparjpoBaHOI 3 BU-
KopuctaHusam pecypcy Plants Of the World Online
(POWO, 2023-onward), 3 iesIKMMM YTOYHEHHSIMI.

Ockinbky 3HaXifiky 3fiiicHeHi y ABOX afMiHi-
CTpaTMBHMX perioHax Ykpaimm (micto Kwuis ta
KuiBcbka o6macts), To BOHM Oyay BiflIOBiZHUM
4yuHOM 3rpynoBaHi. Kooppgunatu MicnesHaxo-
JPKEHb HaBEJIEHO 3a JIeCATKOBOK cucTeMorw. Jlnd
TaKCOHIB 3a3HaYeHO iMMirpaniitny (abopueenni ta
uyxopioni) Ta reorpadiuny xapaxrepucTuxy. dy-
JKOPifIHI TaKCOHM 3a YaCOM 3aHECEHHH IOMIi/IEHO
Ha apxeodity Ta Heodiry; 3a cocoboM immirpa-
il — Ha KceHodiTn Ta eprasiodirodiru (Brikaui 3
KYJIBTYPM); 3a CTyIIeHeM Harypaisanil 4y>Xopif-
Hi BUOM IIOMiZIEHO HA HeCTaOiIbHMII KOMIIOHEHT

(edemepoditn i komoHOGDITH) Ta CTAbIMBHUI KOM-
noHeHT (enexoditn Ta arpiogirn) (Thellung, 1922;
Pysek et al., 2004). OCHOBHi XapaKTepUCTUKM TaK-
COHIB HaBeJEHO BIINOBITHO [0 (IOPUCTUYHUX
pobir i BifomocrTeit cyyacHux 6a3 manux (Flora...,
1936-1965; Zajac, 1979; Protopopova, 1991; Mosy-
akin, Yavorska, 2002; Protopopova, Shevera, 2014;
POWO, 2024-onward; etc.). [lnsa okpeMux Takco-
HiB HaBemeHO OoTaHiKo-TeorpadivuHi KoMeHTapi.
®ororpadii 6araTbox BMBAEHUX POCIMH IIpef-
CTaBJIeHO Ha oHmayH-pecypci iNaturalist (https://
www.inaturalist.org), a TaKOXX IesKi 3 HuX HaBeleHi
y TekcTi Ta EnekrponHomy fgomarky S1, Bifmosin-
Hi MOCKU/IaHHA BMillleHi y TeKCTi. 3pasky pOCIUH i3
6araTbOX HaBeJEHUX MiCLe3pOCTaHb NepefaHo [0
HarjionanbHoro repb6apitoo Ykpainu — repbapito
Incturyry 6oramikm im. M.I. Xonognoro HAH
Ykpaiun (KW) ta rep6apiro HanionanbHoro 6ota-
HiyHoro capy imMmeni M.M. Ipumka HAH VYkpainn
(KWHA). B xozi pobotn Hajp my6mikaniero 6ymm
nepernAHyTi repbapHi dorgun KW i KWHA, 6asu
manux iNaturalist i UkrBIN Ta meski inmi mxepe-
J1a, OMATKOBI XOPOJIOTiYHI BKa3iBKM i3 HUX HaBe-
meHi B EmexTpoHHOMY pomatky S2. Xoponoriui
BIZIOMOCTi 3 eTMKeTOK repbapHMX 3pasKiB HaBefe-
Hi y cTarTi MakcuManbHO ONMSBKO O OpUIiHaIiB
(3Bakaro4M Ha BUMOTY JO OPOPMIIEHHS TEKCTY), a
B EnekTpoHHOMY fofaTKy S2 € iXHIMM IUTaTaMMu.
ABTOpM HaMmaranaucs MaKCUMAajJIbHO IOBHO OIIpa-
LIOBAaTV HasABHI BiJOMOCTI IIPO JOCTI[PKyBaHi Tak-
COHU, IPOTe B OKpeMMX BMIIAfIKaX depe3 HU3BKY
sKicTh (a00 HEMOBHOTY) CIIOCTEpPeXKeHb Ta 3ibpa-
HIUX 3pasKiB iX He po3IIAfaIM, 30KpeMa Iie CTOCY-
€ThCsA JIEAKNX CIIOCTEPEXXEHDb POC/IVH i 3pas3KiB BI-
niB i3 poxis Catalpa ta Vitis.

Perion mocmimkenHa. 3a disuko-reorpagiu-
HVM DPallOHYBaHHAM JOCHi/[)K€Ha TEPUTOPiA Iepe-
OyBae Ha MexXi IO/MChKoi i /icocTernoBoi 30H Ta Ha
nepexpecti MbK iXHiMU IpaBo- i 1iBO6Gepe>XHIMMU
JacTMHaMU, posfineHnmMu piuniem [Juinpa (Mary-
nych et al., 2003) (puc. 1). Mexxa mix Ioniccsm i Jli-
cocTerioM Ha TepuTopii KneBa Mae foCcuTh CKIafgHy
KOH(irypaniio BHACIZOK aKTUBHMX JIaHAUIAdTO-
TBIpHUX IIpOIleciB, sKi BigOyBamucs B ImomepenHi
reonoriuHi enoxu. ToMy BIPOZOBX TPMUBAJIOrO Iie-
piofy BUHMKA/M Pi3Hi IIOIIANM Ha IPOBENEHHA L€l
MexXi, ajle MOCTifHNUKY IepPeBayKHO CXONMINCA Ha
HeoOXiHOCTI mpoBefeHHs 1i y3[OBX MiBHIYHOrO
Kparo lecoByx HamapysaHb Kuiscbkoro maro (Ha-
vryliuk, Rechmedin, 1956; Marynych et al., 2003). ¥
maupmadrTi nicocrenoa (miBgenHa) yactuHa Kuesa
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O.I. LIMHJEP Ta in.

XapaKTepU3YETbCA 3arajibHUM MiHATTAM, Y IPYH-
TOBOMY IIOKPMBi TYT HasABHi YOPHO3€MHi Ta OIiJ30-
JIeH1 IpyHTU. Y NIPUPOJHOMY POCIMHHOMY ITOKPMBI
nepeBaXkas rpabosi Ta rpaboBo-ay6oBi micu (rpy-
o i {i6poBu), a 1Mo CXMIax — TPAIIISUTUCS UTTHKI
JTY4HO-CTENOBOro TpaBocTow. Ha miBHiY Bip wiel
Mexi mnpepcrasneHi mimani Bigkmagu Ilomicbkoi
HV3OBMHY, HAa SKUX CPOPMYBAINCH IIepeBaXKHO
TepHOBi IPYHTN, @ B POCTMHHOCTI 30HaJIbHUM TU-
oM 6y/u cocHOBI Ta Mitaui nicu (6opu i cybopn),
CTENOBA POC/IMHHICTD 1 HABITh OKpeMi CTENOBi BUIY
TYT He Oy/Iu XapaKTepHUMIL

Mexa mix Ilomiccam i JlicocTenmoM B OKOMUIISX
Knesa Takox He € OfHO3HauHO mpuriHATON0. Ha-
NIPUKIIAJ, V1. Tla4ochKuit BimMiTVB, 10 MICIIEBICTH
no6mm3y cr. "MoroBuniBka" (HuHi — c. bopoBa
®dacriBcpkoro paiiony KuiBcbkoi o67macTi) 3Haxo-
IUTHbCA Ha MiBAeHHIN okonuui Ilomiccsa, B obmacri
JIbOJIOBMKOBYIX BiIKMafiB i, BifIIOBifHO, POCIVH-
HICTb TYT € TunoBo moiicbkoo (Paczosky, 1909).
Ane Ha cydacHill cxemi @isuko-reorpadiuHoro
palioHyBaHHsA miBleHHa Mexxa Ilomicca mposepe-
Ha TyT 6inbIn HDK Ha 5 kM miBHiyHime (Marynych
et al., 2003). TocuTh BaXKO IPOBECTU YiTKY MeXY
JI MDK JIiICOBOIO Ta JIiCOCTENOBOKX 30Hamu Ha JliBo-
6epexcki, ocobnmBo Ha miBmeHHWIT cxif Big Kuesa
(mbx boprHuyamu i c. IHipuH), fe posramroBaHuin
KOMIIIEKC 3aII/IABHUX JIYK Ta YUCTIEHHUX O3€P Yy HO-
nvHi Tuinpa. s motpe® HAIOrO JOCTIIKEHHS
BPaxOBYIOYM JIITEPATYPHI BifIOMOCTI Ta MPaKTUYHIA
JOCBifl, MU IPUIMAEMO MEXY MDK IPUPOSHVIMMU
30HAMI Y PerioHi JOCIiI>KEeHHA 32 TAKOI0 YMOBHOIO
niniero (puc. 1): [PacriBcbkmit p-H] miBAeHHie
c. Bumnsaku — ponuna p. Cryraa — c. Mana Conra-
HiBKa — cT. "Kanuuiska" — niBuivnime c. 3aitmis —
c. TapaciBka — c. KprokiBmuna — [Kuis] XKyma-
HJ — 10 3axifHiit Mexi MicieBocti "CoBku" i ypo-
yyma "Kyumms Sp" — Byn. Mokpa — cr. "Kuis-Ila-
caxupcbknit’ — ByL. ImmrpiBcbka — By Opis
Innenka — babuu SIp — 1o miBHiuHI MexXi ypoun-
ma "Perr’sixis fIp" — no niBpenHii mexi Ilogony —
o p. Juinpo mixx HabepexHum 1mroce ta ocTpoBaMu
TpyxaniB i Beneniitcbkuit — 3axifninte o. Benukumit
[TiBgeHHNI — MexKa MicbKoi cMyTu 3a OcoKopKamm
(miBpennime Bym. 135-a CapgoBa) — By1. Mucnus-
cbKa — BY/L. 12-a A6pukocoBa — o3epo CpaATnIne —
Boptuuui (Byn. JleBagna) — [Bopucninbcbkuii p-H]
Ha ITiBHIY Bif c. [HiguH — niBgeHHimne cenua Illa-
cnmBe — 3axifHi okomui ¢. fopa — ¢. YybnHcpke —
c. besyrniBka — [bpoBapcbkmit p-H] ¢. Kuspxrai —
M. bpoBapu — cenuie Bennka [Tumepka.
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Puc. 1. Micro KuiB Ta jtoro okommiii. 1 — agMiHicTpaTuBHa
Meka MicTa, 2 — Mexxa Mix [lomiccam i Jlicoctemom; RP —
[IpaBo6epexxne Ilomiccss, LP — JliBobepexue Ilomices,
RFS — TIpaBob6epexxuuit Jlicocten, LES — JliBo6epexxHmit
Jlicocren

Fig. 1. Kyiv City and its environs. 1 — City limits, 2 — the
border between the Polissya and Forest-Steppe physiogra-
phic zones; RP — Right Bank Polissya, LP — Left Bank Po-
lissya, RFS — Right Bank Forest-Steppe, LFS — Left Bank
Forest-Steppe

IIpuitHATi cCKOpOYeHHs Ta MO3HAYeHHA: ™' —

CyOCIIOHTaHHEe MICIIe3pOCTaHHs, sIKe He BUHMUKIIO
BHAC/II/IOK HaTypaisawil 260 BUIIAKOBOIO 3aHe-
ceHHsA (aK/liMaTM30BaHi Ky/IbTMBOBaHI pPOCINHI,
AKi GOpMYIOTh NTOKaIbHMIT CaMOCiB ab0 MOBiIBHO

PO3pOCTAaIOThCS Ha Micli cafinHs); "KB." — ico-
BUII KBapTam; '7-BO" — MiCHMITBO; "CT." — 3aimis-
unuHa cranuig; 'HBC" — HauionanpHuit 6ota-
Hivyauit cap iMeni M.M. Ipumka HAH VYkpainny,
"HIIIT" — HanioHanpHWiI NpUpOSHMIT IapK, .
apeay" — MepBUHHMIT apeas (A1 4y XXOPifHNX TaK-
coniB); "g." — reHeparuBHa (0CcOOMHA POCIMHN),
"pro-g." — mpereHeparuBHa; ‘non coll." — 3pasox
He Oyno 3i6pano; 's. n." — 6e3 HoMepa, "sample
det." — 6yn0 3i6paHO 3pa3ok [IA KaMepaabHOTO

BU3HAYEHHS, SIKUIT MOKM IO He OYB IepefaHui
[0 repbapHMX KONMEKLili, ab0 BU3HaYeHHS OY/I0
3pobneHo 6esmocepenHbo Ha Micii (sample for
determination), "IIIT" — IIpaBo6epesxne ITomiccs,
"JIIT" — JliBobepexxue Iomices, "TIJIC" — IIpaBo-
6epexunit Jlicocrer, "JTIJIC" — JliBobepexxuuit Jli-
COCTeIL.
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PesynbraTin Ta 06rOBOpeHHA

Hogi rakconu ana pnopu Ykpainu

Cardamine occulta Hornem. (Brassicaceae): HeoiT,
kceHOQIT; 1. apeam: cxipHoasicpkmit. — IIII. —
Kuis: IlleByeHKiBCbKUIT P-H, Y KBITKOBOMY Ba3OHi
Ha By/. TepeleHKiBcpbKill HaBmpoTtu Ilapky imeHi
Tapaca IlleBuenka, umcneHHa rpyma, 50.442567° N,
30.514793° E, 11.11.2021, HaBumos (KW s.n.; https://
www.inaturalist.org/observations/110409604); Tam
camo, 10.11.2022, Tapupos (https://www.inaturalist.
org/observations/141637081) (puc. 2).

ITpumitka. Hosa it drmopy Ykpainu dys>xopifHa pociu-
Ha, SIKa € IOTEHI{ITHO iHBasiilHOI0 Y 6araTbox KpaiHax €Bpo-
1 1 TpaIUIEThCs AK Oyp’siH Ha KBITHMKAX, B OPAH)KepesiX Ta
inmmx pygepanbuux exkororax (Marhold et al., 2016; Slenker
et al.,, 2018). Mopdornoriuno C. occulta cxoxxuit i3 abopuren-
HnM esporeiicbkuM BupoM C. flexuosa With., Bix skoro Bi
BifIpisHAETHCS ronuMm a60 MarbKe TO/IMMU 3BEPXY JIMCTKAMI
Ta cTeO/IaMI, a TAKOXK TIETIOCTKAMMU, SIKi IIIOHalIMeHIIe BBidi
€ mmpummy 3a damomuctk. Y C. flexuosa cre6ma i muctku
IIOMIiTHO ONYIIEHi IMPOCTMMM BOJNTOCKaMM, a TIEIOCTKY He
6iyblie, HDK yAIBiYi epeBUIYIOTD 3a IIMPIMHO0 YaLIOMUCTKI
(Slenker et al., 2018). Kpim BKa3aHOTO JOKAJTTETY, BUJ| TAKOX
yIepiie 3HaiifieHo 11 Ha YepkamuHi (YmaHcbkuit p-H, c. Ila-
puH, Ha A3C 6ins moce, Y Ca/IoBO-KBiTHMKOBIiI KOMITO3MILii,
Ha rpasii, pscHo, 48.617397° N, 30.236494° E, 28.04.2023,
Muupep (KWHA102963); https://www.inaturalist.org/obser-
vations/158539898), TOMY BiH € HOBMM He yuie i Ilomic-
cs1, a it i IIpaBo6epesxHoro Jlicocremy. B repbapii KW Mu
BVSIBYJIM TAKOXK YOTUPY 3PA3KM 3 TaKUMM eTrKeTKamu: "dep-
HiBerjpKa 0071., M. YepHisui, boraniunmii cax YepHiBerbkoro
HaIliOHA/IbHOTO YHIBEpPCHUTETY, OparKepest (Y FOPIIMKAX Ta Ha
IpyHTi Hif crenmaxamu). 06.10.2022. O. Bonyua, [I. SIxyiueHKo"
(KW162964), "Yepniserpka 0611., M. YepHisii, By IepueHa,
KIymba 3 mekoparyBHMM rpasiem. 11.10.2022. O. Bomyma"
(KW162965), "m. UepHiBwi, Byn1. Pycbka, 35, Ha KIyM0ax Ta
y LiIMHAX MDK TPOTYapHOIO IZIMTKOK y ABopi Koncucropii
YepHiBenpko-bykoBuncbkoi emapxii. 03.11.2022. O. Bonyra"
(KW162967) i "YepHiBerpka 0671., JIHICTPOBCHKMIL P-H, OKOIL
c. IpaniBuy, IBaniBernpkmit 6asmcHuit poscaguuk [I1 "Coku-
PSIHCBKe JTiCOBe TOCIIOAAPCTBO", Ha arpOBO/IOKHI MiXK TOPIIN-
Kamn 3 capKaHisamu. 03.12.2022. O. Bomyma" (KW162966),
a OTXKe, MalDKe OffHOYACHO 3 HAMM IIsl YyXKOpiffHA POCIMHA
6yna sadikcoBana Ha Bykosusi. Hemae »ofHUX CyMHiBiB, 1110
BOHa He3abapoM 6yzie 3HaiifieHa i B iHIIMX afMiHICTpaTUBHIX
perioHax YKpainm.

Equisetum x moorei Newman (Equisetaceae):
pinkicHuit riopug abopurennoro E. hyemale L. i
yyxopigHoro jna Kuismmnau E. ramosissimum
Desf., Heodir, kcenodir. — IIIC. — Kuis: HIIIT
"TonociiBcpkuit’, Ha 0COKOBOMY 6070Ti Ha Gepesi
osepa llanapHsa nopyd i3 3anisHunew, 50.262368°
N, 30.571964° E, 03.06.2016, JaBunos, B.IO. bepe-
30BCbKa, €.B. TTonposuit (KW162976; https://www.
inaturalist.org/observations/148342272).

Puc. 2. Cardamine occulta y xBiTKOBOMY Ba3OHi Ha BY/IMIIi
TepemenkiBcpkiit y M. Kuis (¢poro [I. JHaBugosa, 2022)

Fig. 2. Cardamine occulta in a street flowerpot, Tereshchen-
kivska Str., Kyiv City (photo by D. Davydov, 2022)

ITpumirka. Lleit HOTOBUA, yIleplile BKa3aHWIT LA (Io-
pu Ykpainu y daxosilt my6mikarii, 3a3Budail TpammiseTb-
cs1 pasoM 3 GarbkiBchkuMu Bupjamu. Kpim 3asnageHoro
JIOKAJITeTy, Ha TepuTopii YKpaiHu BiH BifoMUI TaKOX 3
M. ITorrraBa (Ha marop6i 6ina cocHoBoOTO Hicy 3a 3aTypuH-
CbKIM 3a/li3HNYHUM Tiepeizfom, 49.607148° N, 34.620545°
E, 26.11.2020, Jaugos, KW s.n.; https://www.inaturalist.
org/observations/65696501; Tam camo, 01.12.2020, JlaBu-
moB,  https://www.inaturalist.org/observations/65992717)
ta Tipcpkoro Kpumy (6ins c. HaitkoBcbke Cimdepononnb-
cbKoro paiony — https://www.inaturalist.org/observa-
tions/57266405, https://www.inaturalist.org/observati-
ons/66499559).

Lolium x holmbergii (Dorfl.) Banfi, Galasso,
Foggi, Kopecky & Ardenghi [= L. arundinace-
um (Schreb.) Darbysh. x L. perenne L.; x Schedo-
lium holmbergii (Dorfl.) Holub; x Schedololium
holmbergii (Dorfl.) Soreng & Terrell; x Festulolium
holmbergii (Dorfl.) P. Fourn.] (Poaceae): manomno-
HIVPeHNTt a0OPUTEHHMIT HOTOBIJ| 3 EBPOIEIICHKUM
apeatom. — IIJIC. — Kuis: TonociiBcpknmit p-H,
6ins cTeXXKM Ha jTykax 3a nmapkom "@eodanis’, pa-
30M 3 060Ma OaTbKiBChbKMMMU Bumamu, 50.346980°
N, 30.494778° E, 04.07.2020, DaBumos, A.O. JlaBu-

moBa (KW162979; https://www.inaturalist.org/ob-
servations/52003519).

ITpumitka. Lleit HOTOTaKCOH, 1110 O6yB onucanmii 3i [IIBe-
uii (Banfl et al., 2017), Bigommit Takox 3 Bemukoi Bpuranii
(Stace, 1975), Typeaunnu (Mill, 1985) Ta Yecnkoi Pecrry6mi-
ku (Danihelka et al., 2012), ane msa ¢mopu Ykpainu pani-
e He BKasyBaBcs. Skio Lolium arundinaceum (Schreb.)
Darbysh. [= Festuca arundinacea Schreb., nom. cons.; Sche-
donorus arundinaceus (Schreb.) Dumort.] BusHaerbcsa sk
Buy, okpeMoro Bix Festuca L. Ta Lolium L. pony Schedonorus
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O.I. IIMHJEP Ta in.

Puc. 3. Lonicera maackii B HacamxenHsax HanionanpHoro 6otaniunoro capy imeni M.M. Ipumka, m. Kuis (poto O. Hnnpe-
pa, 2021, 2022)

Fig. 3. Lonicera maackii, cultivated in the M.M. Gryshko National Botanical Garden, Kyiv City (photo by O. Shynder, 2021, 2022)

P. Beauv., To TOZli MpaBM/IbHOIO HA3BOO I HABE[I€HOTO Ti-
6puny 6yne x Schedolium holmbergii (Dorfl.) Holub (Holub,
1998; Soreng, Terrell, 1998).

Limonium sinuatum (L.) Mill. (Plumbaginaceae):
HeodiT, eprasiodirodir, epemepodit; 1. apean: ce-
pensemHomopcbkuit. — IJIC. — KuiB: Byn. bopia-
TiBChbKa, 617151 JOpory (BUMAZKOBO 3aHeCeHe YI 3M1-
yagine), 50.447217° N, 30.472772° E, 06.08.2012,
HaBumoB (KW117766; https://www.inaturalist.org/
observations/37783145).

ITIpumiTka. B YkpaiHi 3pifika KynbTUBYETbCA fAK JiEKO-
paTI/IBHa pochHa Ha KBiTHI/IKaX, aje y BHI/I“IaBiHOMY cTaHi
moci He dikcyBaBcsa (Moysienko, 2008). Hespaxatoun Ha
HEOJHOPA30Bi IOLIYKM, Ii3Hillle y 3rajlaHoOMy JIOKaJiTeTi
1jeil B He OYB SHATIACHUIL.

Lonicera maackii (Rupr.) Maxim. (Caprifolia-
ceae): Heodir, epraziodirodit, ehpemepodirt; 1. ape-
am: panexocxigauit. — IIIC. — Kuis: [leuepcsk,
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Henopastik oropoxi HBC, oguu camociBHMit ex-
seMmiAp 10-15-piuHOrO BiKy B KJIEHOBOMY Jepe-
BocTani, 50.419397° N, 30.556205° E, 08.06.2022,
Muumep (KW159629; https://www.inaturalist.org/
observations/121555042); Boraniuyamit caj, iM. akaj,
O.B. ®owmina, 3guuasino, 50.441413° N, 30.505529°
E, 26.10.2022, IIunpgep (https://www.inaturalist.
org/observations/142087827).

IIpumitka. [lna tepurtopii boraniunoro capy im. akaf.
O.B. ®omina camociB 1IbOro BUly BXKe 3a3HayaBCA paHile
(Kolisnichenko, 2005). Busnenuit 6inst HBC exsemmsp
L. maackii smaxogurbcs 3a 80-150 M Bif Haca>KeHb 1[bOTO
BUJly B KOJEKLii >XMMOIOCTeBMX JeH/papilo boraniunoro
cafy, a KpiM TOro, CIOHTaHHMUIT caMociB L. maackii Bigmi-
YaBCs Ha pisHMX AUIAHKaxX capy (puc. 3). e omuH Bumagox
audaBinHa L. maackii Bussneno y KipoBorpapcbkiit obmac-
Ti — lomoBaHiBCcbKuMil p-H, ¢. HoBocemnus, pospimxenni
CaMOCIB y JicOoCcMYysi IO IIepuMeTpPy IIapKy, Ha BifcTaHi 11o-
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Hap 200 M Bij BucamkeHux ocobun, 48.3035° N, 30.3263°
E, 29.06.2021, MIuupep (KW s. n.). 3arasom 0y/10 3HaiieHO
6inpiie 30 caMOCIBHMX pi3HOBIKOBUX OCOOMH y HeHApPO-
IapKy, 110 JI0ro IepuMeTpy Ta JeAKiil BiicTaHi Bifi HbOTrO.
Brepure 6ynu BusiBleHi BipriHinbHI caMocCiBHI 0co6uHIL,
AKi croyaTKy O6ynm BusHadeHi mommnkoBo AK Kolkwitzia
amabilis Graebn. (Shynder, 2021), ane y 2022 p. npu mos-
TOPHOMY BiJIBilyBaHHi I€H/IPONIapKy BCTaHOBJIEHO, 1O Iieif
camociB ¢opmye came L. maackii (https://www.inaturalist.
org/observations/119426936). Kpim Toro, camocis L. ma-
ackii 6yB 3adikcoBanmit Ha Teputopii BoTtaHiuHOrO Cagy
Opecpkoro HarioHanbHOro yHiBepcutery imeni LI. Meu-
HyukoBa (16.09.2022, IMIuunpep, JI.B. JleBuyk; https://www.
inaturalist.org/observations/150641176) Ta meAKUX IHIINX
ycTaHOBaxX. 3a JiTepaTypHMMM BifjoMocTAMM, camociB L.
maackii BinsHagaBcA Takox y BoranivnOMy cagy HYBIITY
B M. Kuis (Kolesnichenko et al., 2010) ta B Kpusopisbkomy
6oraniunomy camy HAH Vkpaiun B JJHimporeTpoBcbKili
o6macri (Kucherevskiy, Shol, 2011).

HoBuii TakcoH misa pnopu MaTepuKoBoi
YaCTVHYU YKpaiHu

Chrozophoratinctoria (L.) A. Juss. (Euphorbiaceae):
Heodit, kceHOQIT, edemepodit; m. apeam: cy6-
cepelseMHOMOPChbKO-3axigHoasiiicbkuit. — IIJIC.
— KuiB: 3amisHnyHe moce, Ha 3Baauili, yTBO-
peHOMy mify yac IpoBefieHHA OYHiBeJIbHUX poO-
6iT, mexinbka ocobuH, 50.406581° N, 30.52826° E,
05.07.2010, JleBoH (puc. E1) (https://www.inatura-
list.org/observations/124862246).

ITpumirka. Ha tepuropii Ykpainu neit Bup foci dikcy-
BaBCcA TinbKy Ha IliBgeHHOMY 6epesi Kpumy, e itoro crin
BBaXaTu abopureHHon pocanuowo (Opredelitel..., 1987;
Yena, 2012).

HoBi Takconu ajist perioHanbHux ¢aop

Avenella flexuosa (L.) Drejer [= Deschampsia fle-
xuosa (L.) Trin.] (Poaceae): abopuTeHHMIT TUTFOPK-
perioHanbpHMII BUJ, Ha MiBIEHHIi MeXi eBpomei-
cbkoi yactuuy apeany. — IIJIC. — KuiBcbka 061
®DacTiBcbKUil p-H, cX. OKOoJL. c. Bennka ConTaHiBKa,
cy6ip Hap moce KniB-Opeca, mo micosiit foposi
B HamiBTiHi, 50.1739° N, 30.2177° E, 10.06.2018,
Muupep (KWHA102915).

ITpumitka. Hosuit mna ITpaBobepesxnoro Jlicocremy
BUJI, Hommpenuii B Ykpaini y Kapmarax Ta oguHMYHMX
nokamitetax B okommipax Kuesa i Xapkosa (Flora..., 1940;
Prokudin et al., 1977; Enextponamnii mogatok S2), a Takox
BioMMI1 3a HENiATBEPIPKEHMMM BKa3iBKaMM 3 OKONUIb
YepHnirosa ta JloHerpkoi obmacrti (Flora..., 1940).

Chaerophyllum nodosum (L.) Crantz [= Physo-
caulis nodosus (L.) W.D.J. Koch] (Apiaceae): Heodir,
KCeHOQIT; II. apean: cybcepe3eMHOMOPCHKUIL. —
IVIC. — KwuiB: Ha oxomuui c1. "Knis-ToBapuuit"
Ha MexXi 3 /icomapkoBOI 30HOW, CIIOpPafituHO

OKpEMMMU TPyIaMy 3arajibHOK IUIOWER 25 M2,
50.442406° N, 30.463461° E, 10.05.2015, JleBon
(puc. E2) (https://www.inaturalist.org/observati-
ons/124249190).

ITpumirka. Hosuit Buz musa dropnu Jlicocreny. € mpu-
ponuuM y dnopi Kpumy (Yena, 2012), a Ha MaTepuKOBiit
vJacTMHI YKpaiHu paHimme QikcyBaBcsA /IuIIe AK 3aHOCHA
pocnuHa B M. Opeca (Moysiyenko, 2011).

Erigeron acris L. subsp. droebachiensis (O.F. Miill.)
Arcang. [= E. droebachensis O.F. Miill;; E. elongatus
auct. non Ledeb.; E. politus auct. non Fr.] (Astera-
ceae): abopureHHUT €BpoOOpeaTbHNII TaKCOH Ha
niBfienHinnt Mexi apeany. — IINIC. — Kwuiscbka
06m.: O6yxXiBCbKMIT p-H, MH-3X. OKOJ. M. YKpaiH-
Ka, 6ip Ha niBomy Oepesi p. CryrHa, KipKa oco-
6mH, 50.1570° N, 30.7328° E, 15.08.2020, [uumep
(KW156127; https://www.inaturalist.org/observati-
ons/145059829).

ITpumitka. Manosigommit y ¢mopi YkpaiHu Takcow,
KNI HABOAVBCA i3 OMHUYIHMX JIOKa/TiTeTiB: Ha PosTouuyi y
c. Tyune JIpBiBcbkoi obmacti (Flora..., 1965) ta y m. Kuis
(Schmalhausen, 1897). 3a matepiamamm repbapito KWU
Ljell TAKCOH TPAIULIEThCs B oKomuipsix M. Kuesa B [IpaBo6e-
pexxHomy Ilomicci Ta Ha JliBoGepexoki y konumaboMy Bo-
pucrminbcbkoMy paiioni (Emexrponnuit gomarok S2). Imo-
BipHO, caMe Iieit TaKCOH 6yB 3i6panmit y M. Kpemenenusn Tep-
HOIIbCbKOI 0671acTi 1 BusHaueHuit ax E. angulosum [non
L.?] (Rogovich, 1869). Takum umHoM, E. acris subsp. droe-
bachiensis € HoBuM TakcoHoM st propu ITpaBobepesxHO-
ro Jlicocteny. Apeasnoriuni xapaxkrepuctuku E. acris subsp.
droebachiensis ta inumx migsugis E. acris, 30xkpema, miBHi4-
HoeBpasilicekoro E. acris subsp. politus (Fr.) H. Lindb. [= E.
politus Fr.; E. elongatus Ledeb.], axnit B Ykpaiui He Tparis-
€TbCs1, HaBefieHi y po6oti M.M. I]BenboBa (Tzvelev, 1990).

Gymnocarpium robertianum (Hoffm.) New-
man (Cystopteridaceae): HeodiT, KceHODIT; TI. ape-
am: man6opeanpumit. — IIJIC. — Kuis: Comom’sH-
CBKUII P-H, Ha LeMIAHIN Kkmapui crapoi Oymivii,
6ina QyHAaMEHTY Ta B IIPOMDKKAaX MDK Iler/IMHa-
MH, IeKinbka ocobmn, 50.424123° N, 30.492073° E,
23.05.2021, JleBoH (puc. E3) (https://www.inatura-
list.org/observations/79976025).

Ilpumitka. Hosuit gns ¢nopu Cepenuboro IlpupHi-
mpos’s Bup (Chopyk et al., 1998; Didukh et al., 2000), are,
Ha Hally IYMKY, Y IbOMY MICIii JIOTO C/IiJj BBaXKaTy BUIIAJL-
KOBO 3aHECEHOI0 POC/IVHOIO.

Hieracium robustum Fr. (Asteraceae): abo-
PUTE€HHUI CepeHbOEBPA3iICbKMII BUJ, Ha IIiB-
HiyHill Mexi apeamy. — IIII. — Kuis: HIIII
"TonociiBcpkuit', cocHoOBuit mic 6ims  pubrocmy
"Huska', HeBenuka rpymna (MOXIVBO 3aHECEHO),
50.463262° N, 30.292153° E, 19.06.2015, [JaBupos
(KW123874). — ITNIC. — KuiBcpka 06m.: O6yxis-
CbKMI p-H, ¢. Buradis, Hus kopinHoro cxuny JIHinpa
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O.I. LIMHJEP Ta in.

HIDKYe Karumiy, HebaraTo, 50.10523° N, 30.89319°
E, 25.07.2020, Inugep (KW156243; https://www.
inaturalist.org/observations/109857836) (puc. E4).

ITpumiTka. HoBuit takcon mnsa Ykpaincpkoro Ilomiccs
Ta ypbanodnopu Knesa.

Hordeum bulbosum L. (Poaceae): Heodit, kce-
HO(iT; 1. apeam: CybOCepen3eMHOMOPCHKMIL. —
JIII. — KwuiB: [JHIDpOBCbKMII p-H, OKOJIL. 3aJ1i3HNY-
Hoi mnatdopmu "[IBP3", mif 6eTOHHOI OropoXKero,
Tpu ocobunn, 11.07.2014, JleBon (https://www.ina-
turalist.org/observations/122814637).

ITpumirtka. Y Kuesi et Buy 6yB BinMiueHuit panime sk
edemepodir y pennpapii HBC (KWHA103483) (Shynder
et al., 2022). I7st KOHTMHEHTAIBHOI YaCTUHM YKpaiHu BiH
paHile 6yB BKasaHUII 3 He3HAUHOI Ki/IbKOCTI MicIe3Haxo-
mxeHb: cemiue Hy6msaunu JIbBiBcbkoi obmacti (Prokudin et
al., 1977), m. Kam’sinenp-ITominbcbknit XMeTbHUI[BKOT 06-
macri (Kagalo et al., 2004) ta 3 okormib M. Opeca (Prokudin
et al., 1977; Moysiyenko, 2011).

Hylotelephium spectabile (Boreau) H. Ohba x
H. telephium (L.) H. Ohba sensu latissimo Herb-
stfreude' [= H. x 'Autumn Joy'] (Crassulaceae):
CTEPU/IBHUI CaIOBUII KYAbTUBAP, CXUbHUNI O
TUMYAcOBOTO 3aKpilVIeHHA y MICIAX 3aHeCeHH:,
Heodirt, eprasiodirodir, epemepodir. — IIJIC. —
KuiBcpka 06m1.: O6yXiBCbKMIT P-H, ITH.-CX. OKOJL. M.
Bacubkis, Ha 3Banuli, ofiHa KypTuHa, 50.183705°
N, 30.34722° E, 25.04.2018, IlIuugep (https://www.
inaturalist.org/observations/108518933); cenu-
me Kosus, Byn. CrapokniBcbka, 06a6id mapkaHy
KOTePKHOIO MiCTeuyKka, Ha IMICKYy, LICTh OCOOMH
(3aneceno 3i cmirTam), 50.22908° N, 30.69137° E,
07.08.2018, Innunep (KWHA103136); cx. okor. c.
Tanenkuy, Ha y3yicci 6i1s1 fopory, ofiHa Be/uKa Kyp-
tuHa (iMOBipHO, 3aHeceHO 3i cMiTTsAM), 50.16177°
N, 30.68919° E, 11.10.2020, HIuugep (https://www.
inaturalist.org/observations/111759344); 1. oKoil.
c. Jlicauku, Kpait goporu Ha ysmicci, 50.29282° N,
30.52597° E, 28.10.2020, Uuupep (https://www.in-
aturalist.org/observations/111760960). — JIJIC. —
Kuiscpka 06m.: oxorn. M. Ilepesicnas, y COCHOBOMY
nici, 50.033386° N, 31.42263° E, 5.10.2018, JlaBu-
moB (puc. E5) (https://www.inaturalist.org/observa-
tions/63223787).

ITpumirka. Ti6pun, HaBemenuit Hamu Ak H. spectabile
x H. telephium, TpencTaBleHuit HacaMIleper COPTOM-
arperatom 'Herbstfreude' (sixmit, MOX/IHBO, € TeTeporeH-
HuM) i3 kijpkoMa moxigHmmu Myranismu (Stephenson,
1994; Groendijk-Wilders, Springate, 2011; Herbstfreude,
2023-onward). Lleit copT € HaNHOMIMPEHIUIMM Y KBIiTHMU-
KapcTBl ImpepcTaBHMKOM popy Hylotelephium B E€spomi
ta CIIIA i opHiero i3 HailmomMpeHimNX OCIHHbOKBITYYMX
KBITKOBUX KYJIBTYP y3araji, YOMy CIpus€ IOEJHAHHA 4Yy-
TOBOI IEKOPaTUBHOCTI YIIPOJOBX BChOTO CE30HY, NETKOCTi
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PO3MHOMKEHHS i BUCOKOI CTifikocTi. MoTo maroHm MoxyThb
BKOPIHIOBATUCS Y MICIPIX BUKIAAHHS POCMHHUX PEIITOK,
a TPUBAIICTb >KUTTA y TaKUX CyOCIHOHTaHHUX Micles-
pocTaHHAX MOXe focsarary 10 i 6inbire pokis, mpoTe 3a
CTyIeHeM HaTypaiisanii BiH € BUKIIOYHO edemepodirom
a60 KO/IOHOMITOM, HE3IATHUM [JO CAMOCTIIIHOTO PO3IIOB-
crofkeHHA. Sk HeiHBasiiiHMit BTikau i3 KympTypu 'Herb-
stfreude’ naBemenmit mnsa Benmko6purawnii (Sell, Murrell,
2014; Stace, 2019; Shaw, Stephenson, 2023). HomeHk1aTypa
1bOro ribpupy (Ax xoM6iHanil 6aTbKiBCHKUX TAKCOHIB, TaK
i Ha3BM COPTY) HOKM LIO He € yCTaneHow. Tak, KoMOiHaIis
6arpkiBcbkux BuniB H. spectabile x H. telephium (Groen-
dijk-Wilders, Springate, 2011) noBHOI Mipolo BinmoBifae
IesIKUM MOP(OIOTiYHNM OCOOMMBOCTAM IIbOTO TiOpUZY,
AKi MarOTh IIPOMDKHMII XapaKTep, Ta 3 ypaXyBaHHAM reTe-
POSICY, SIKWIT 3araioM BIacTuBuit ribprmam. Came 111 KOM-
6inanis (Sedum spectabile Boreau x S. telephium L.) 6yna
BKasaHa aBropoMm copry Herbstfreude' — nimenpkum ca-
niBauKoM I. Apenpcom (Arends, 1955). Ane B flesKnx mpKe-
penax HaBoguthbcs dopmyna H. maximum (L.) Holub (sub-
sp. maximum) x H. spectabile (Herbstfreude, 2023-onward;
Shaw, Stephenson, 2023), sika HaM 3JA€TbCS TIOMIIKOBOIO,
OCKiZbKM 06MABa BKa3aHi TAKCOHM MAIOTh CYIPOTHBHE
JINCTOPO3MIllleHHs, B TOJL Yac K y LIbOTO Tibpupy BOHO €
BUK/TIOUHO 4eproBuM (ax i y H. telephium). Bubip H. maxi-
mum sIK IMOBIpHOTO 6aTbKIBCHKOTO BUAY, MabYTh, € CIIEKY-
JIATUBHVIM Ta IPYHTYETBCS, 30KpeMa, Ha TOMY IIPUITYIIeH-
Hi, o B opuriHanbHil npaui (Arends, 1955) S. telephium
HaBeJIeHNIT y iy’Ke IIMPOKOMY po3yMiHHi (sensu latissimo),
BK/IIOYHO i3 subsp. maximum (L.) Krock. [= H. maximum].
ABTOpM HEUOJABHO OMICAHOTO HOTOBUAY H. X mottrami-
anum J.M.H. Shaw & R. Stephenson [= H. spectabile x H.
telephium subsp. maximum (L.) H. Ohba] (Shaw, Stephen-
son, 2023) Bxasywors H. telephium subsp. maximum 6arp-
KiBCBKMM BUJOM LIbOTO TiOpUAY sAK HOKOHaHMiI (akT, Ha
>KaJIb, He TIOSICHIOIYY JIOTO HA/leXXHMM YMHOM. 3 OI/IARY Ha
Iie MU Y JaHOMY BUITA[Ky He MOXXeMO IIPUITHATI IPOIIOHO-
BaHy 6iHOMianbHY HasBy H. X mottramianum Ijisi BUKOPU-
cranHA. HeycranenuMm e i Bubip niHrBiCTMYHOTO BapiaHTy
Ha3BM COPTY, SAKUI IEPeKIaJA€ThCS SIK "OCIHHA pamicTs'.
[TpioputeTHNM € came HiMelbKOMOBHMIT BapianT — 'Herb-
stfreude' (Arends, 1955; Herbstfreude, 2023-onward), ane
BOJHOYAC B AHIVIOMOBHIil /iTepaTypi BUKOPUCTOBYETHCA
iioro BigmosigHuK 'Autumn Joy' (Stephenson, 1994; Gro-
endijk-Wilders, Springate, 2011; Shaw, Stephenson, 2023).
I'i6pun 'Herbstfreude' wacto mnyrators i3 H. spectabile abo
H. purpureum, xo4a iX JocUTb JIeTKO po3pisHUTU. Pocmmun
'Herbstfreude' € Bucoxopocmmmu (6inst 60 cm 3aBB.) i 6ara-
TOCTe6/IOBMMY, BOHM MAlOTh BeNMKi cu3i 3y6dacTi i 6ara-
TOYMCE/IbHI TUCTKY, PO3TALIOBaHI II0YEProBo, IXHi KBITKM
He MaloTh PO3BMHEHNX TWIMHOK. Pocnyuu H. spectabile €
Hokuumu (3assuyait 40-45 cM 3aBB.), MAIOTh CaJIaTOBO-3€-
JIEHI, 9aCTO IIi/IOKpai CyNPOTUBHI IMCTKY, a y KBITKaX TU-
YMHKM EePeBUIIYIOTh 3a JOBXMHOK ouBituHy. Hylotele-
phium purpureum — Ije TeHAITHI pOCIMHM, Ha BifMiHY Bif
HOIlepefHiX 3ralaHNX IPEeACTABHUKIB POAY, MAlOTh OfHE
a60 nuire Kinbka cTebern 3 IepeBaXKHO YepPrOBUMIU MaTOdN-
CEeJIbHMMM JIMCTKAMU Ta KOMIAKTHUM CKIaHUN IIUTOK Ha-
niBcdeprynoi Gopmu (a He UIMPOKUIT CKIAJHUI IINTOK).
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B Vkpaini 'Herbstfreude' 6ys naBemenmit y spmuasimomy
BUILAAL 3 oko/mIb M. YMaHb Yepkacbkoi obmacti (Shyn-
der et al,, 2022) i c¢. Hiokui Mnnu ITonTaBcbKoro paioHy
ITonTaBcbkoi 0671, (Ha Kymi cMmiTTsa 6i1s1 6a3u pyT6ONIBHOTO
kry6a "Bopckma', 49.544737° N, 34.581654° E, 01.05.2023,
IOaeupmos, A.O. [IaBupmoBa; https://www.inaturalist.org/
observations/161132545), a Ha KuiBmusi e OyB sHaiife-
Huit y M. IlepescnaB bopucminbcbkoro paiony (0CMKOBMI
mic y rupnosiit yactuHi p. Tpy6ix, rpyma, 50.033386° N,
31.42263°E, 05.10.2018, MaBuos; KW s.n.; https://www.in-
aturalist.org/observations/63223787). lo 15p0ro X ribpumy
HAJIOXNTb repbapHuit 3pasok 3 M. Xapkis: "Xapkis-YUepso-
HosaBopchkuit. CBanka. 27.07.2013. K.A. 3arunuesa (sub
Sedum purpureum (L.) Schult.)", det. 21.03.2018, IlInungep
(sub H. x 'Herbstfaude'; KW107552); ue x (sub H. argutum
(Haw.) Holub. x H. triphyllum (Haw.) Holub) (Zvyagintseva,
2015). Orxe, 1eit ri6puy ynepie Bkasyerbca Hamu i Jli-
BobGepexxHoro Jlicocteny YkpaiHu.

Kickxia spuria (L.) Dumort. (Plantaginaceae):
Heooit, eprasiogirodir, epemepodir; 1. apear: €s-
pornericbko-cepenseMHoMopcbkmit. — IIII. — Kuis:
Conom’stucpkuit p-H, Omnekcanzpiscpka Crobisika,
By/l. OG0OpOHHa, Ha IPYHTOBOMY BifjBajli CTMXiITHOTO
CMITT€EBOTO 3Ba/INIlA, HEBEMKa rpyma, 50.416752° N,
30.479356° E, 22.06.2017, Jleson (https://www.inatu-
ralist.org/observations/123092461). IINIC. — Kuis:
ITeyepcok, HBC, BUIPOOOBYETLCA Y EKOPATUBHOMY
03eJIeHeHHi 1 Ta€ CHOHTaHHUI caMOociB, 50.415394° N,
30.559187° E, 11.07.2022, luupep (puc. E6) (https://
www.inaturalist.org/observations/126257403).

ITpumirka. Hosuit Bug ana ¢mop Yxpaincekoro ITo-
nmicest, [IpaBobepesxnoro Jlicocreny i Cepenuboro Ilpup-
Hinmpos’s. Y mnpupopniit ¢dnopi Kpumy e apxeodirom
(Opredelitel..., 1987; Protopopova, 1991; Yena, 2012). ¥V
MaTepMKOBiil YacTuHi YKpailnu pasiure dikcysascs y JoHe-
npkomy Jlicocreny — Ak 6yp’saH Ha TepuTopii JloHeIbKoro
6otaniynoro cany AH YPCP (Kondratyuk et al., 1985) ta y
ITiBHiyHOMYy IIprasoB'T — Ha cxip Big M. Bepasancpk 3armo-
pisbkoi 0671 (Kolomiychuk, 2012).

Lolium x elongatum (Ehrh.) Banfi, Galasso, Fog-
gi, Kopecky & Ardenghi [=L. perenne x L. pratense
(Huds.) Darbysh., x Schedolium loliaceum (Huds.)
Holub] (Poaceae): abopureHHmnii HOTOBUE 3 €BPO-
neticbkuM apeanom. — IIII. — KwuiB: Cupenpknii
IeHAponapK, 3ammasa p. Cupelrp, HEPIIKO pasoM 3
6arpkiBcbkuMM Bugamy, 50.482403° N, 30.433946°
E, 23.07.2014, Hasumos (KW162984); IIporacis
Sp, rpyma Ha rasoni 6ins mopory, 50.426143° N,
30.502567° E, 01.06.2021, JleBon (https://www.in-
aturalist.org/observations/81224109); ypoumuie
"CoBkn", Ha ra3oHi 6ins mpocrexTy JI06aHOBCHKO-
ro, 4ncieHHa rpyma, 50.408043° N, 30.498906° E,

19.06.2022, Jlepon (https://www.inaturalist.org/ob-
servations/122666576).

Puc. 4. Oenothera pilosella y m. Kuis (¢poto O. JleBona, 2017)

Fig. 4. Oenothera pilosella in Kyiv City (photo by A. Levon,
2017)

ITpumirka. Hosuit as dnopu Ilomicess HOTOBUA, paHi-
1e jioro 6yno BKasaHo AnA crnonTaHHuX ¢nop HEC (Shyn-
der et al., 2022) ta menpgpomapky "CodiiBka" B M. YMaHb
Yepxkacpkoi 0671. (Chorna et al,, 2021). 3a yMoBU BU3HAHHA
camocriitHoro popny Schedonorus (FuB. Bille Y IPUMITIH O
Lolium x holmbergii) npaBuipHOI0 Ha3BOW /IS IbOTO Ti-
6puny 6yne x Schedolium loliaceum (Huds.) Holub (Holub,
1998; Soreng, Terrell, 1998).

Oenothera pilosella Raf. (Onagraceae): Heo-
oit, eprasiodirodir; n. apeam: mniBHiYHOaMepM-
kaHcpkuii. — IIII. — Kwis: batuesa Iopa, py-
Iepami3oBaHuUit CXwa Oinsg 3aTi3HUYHOTO [ero,
HeBenuka rpyma, 50.434118° N, 30.495818° E,
18.06.2017, JleBon (pmc. 4) (https://www.inatu-
ralist.org/observations/123228498); ypounuiie
"CoBknit', B CyXOMy 3HIDKEHHI penbedy Oinsa Te-
wioTpacy, aBi ocobunn, 50.410806° N, 30.478252°
E, 10.07.2022, Jlepon (https://www.inaturalist.org/
observations/125651338). — JIII. — Kwuis: cunas-
TPOIIi30BaHMil CXWJT 6i/11 COCHOBOTO JIiCy HemofamiK
3anisanuHol wiargopmu "[IBP3", mexinbka ocobmH,
50.449792° N, 30.70408° E, 21.06.2018, JleBoH (https://

www.inaturalist.org/observations/122844600).
IIpumirka. Bup 3pinka KylIbTUBYETbCA AK IE€KOPaTUB-
HMIL, aJie O LbOTO Yacy 3a3BI4Yail He 3TaflyeThCs Y KaTamo-
rax KynsrypHoi ¢pmopu (Kataloh..., 2015). ITepury sHaxigky
O. pilosella 3a mexxamu Kymbrypu spiiicaus O.P. Bapan-
cokmit y 2008 p. na Kuiscbkomy Ilomicci B okommui c. Iu-
munoBudi Bydancekoro paitony (https://www.inaturalist.
org/observations/47130165), a y 2020 p. BUsIBMB CIIOHTaH-
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O.I. LIMHJEP Ta in.

He MICIIe3pOCTaHHA IbOro BuAy Ha Bommucpkomy Ilomicci

(https://www.inaturalist.org/observations/107321270).
Phedimus aizoon (L.) 't Hart [= Sedum aizoon L.;

Aizopsis aizoon (L.) Grulich] (Crassulaceae): He-
odit, eprasiogpirodirt, edemepodir; m. apean:
manmekocximauin. — IIJIC. — *KwuiB: HBC, Bin-
Mi4e€HO ITOOIVHOKI CaMOCiBHI TeHepaTuBHi OCO-
O6uHu y TpimmHax acdanbry 3a 4-6 M Bif MaTe-
puHCBKMX ocobuH, 50.416931° N, 30.562331°
E, 22.06.2021, JleBon (https://www.inaturalist.
org/observations/84200237); IncturyT OmXKine-
HunrBa im. ILI. ITpoxomoBudya, Monoma pocin-
Ha Ha y36iyui soporm, crmoHTaHHO, 50.35669° N,
30.4823° E, 9.05.2023, Illuugep, B.I. igenko, A.A.
Kysemxo  (https://www.inaturalist.org/observati-
ons/161769693). — KuiBcbka 06m.: O6yxiBchbKuin
P-H, IJi. OKO/L. M. YKpaiHKa, Ha y36iu4i By/amui 61
Ia4, po3pipkeHa CIIOHTaHHa KoOjoHidA, 50.1269° N,
30.7417° E, 17.06.2018, IlIuupep (KWHA102768).

IIpumirka. Hosuit s ¢mopu ITpaBobepesxuoro Jli-
cocreny BUJ, paHillle JOro CIOHTAHHE MiCLe3pOCTaHHA
(mip HasBoto Aizopsis aizoon) 6yno HaBeneHe i3 YepHiris-
cpkol obmacti (Zavialova, 2008). 3a crocTepexeHHAMM
C.JI. MocsikiHa (mepcoHanbHe TOBijoMneHHs Ta iNatura-
list:  https://www.inaturalist.org/observations/96605012),
3pobnmennmu y BepecHi 2021 p., 1eit BUJ TPAIUIAETHCS K
3OMYABIIMIA 1 HaTypa/li3OBaHMII IO BYIMLAX IOKMHYTOTO
M. ITpun'aTs Ha Teputopii YopHOOMIBCHKOTO pafialiiiHo-
€KOJIOTIYHOrO 6i0cdepHOro 3amoBigHMKa.

Rubus hirtus Waldst. & Kit. (Rosaceae): Heodir,
KCeHODIT; M. apeam: 3axifHO-CepeTHbOEBPOIIENi-
cokmit. — IIII. — Kwuis: HITII "TonmociiBchkmit” (Bi-
NMYaHCbKe BiIJi/IeHHs), YMC/IEHHa TPyNa y COCHO-
BOoMYy Jici, 50.459736° N, 30.318409° E, 27.01.2021,
HasunoB (KW162981, KW162982; https://www.ina-
turalist.org/observations/69005985); Tam camo, CBs-
TOIIMHCBKE JI-BO, KB. 129, coOCHOBMII JIic, KypTHHa
wiomieo 6mmsbko 25 M2, 50.447572° N, 30.343462°
E, 04.02.2023, JaBumoB (KW162980; https://www.
inaturalist.org/observations/148343165); Tonoci-
IBCBKMII JIiC, KypPTMHA IUIOIIEIO 6m3pko 100 M? B
rpaboBo-ny6oBomy rici, 50.371438° N, 30.484767°
E, 30.12.2023, Hasumos (https://www.inaturalist.
org/observations/195676641). — IINIC. — Ku-
iBcbka 00m.: OOVXiBCbKMil p-H, IIH. OKOML. C.
IBankoBMyi, BacunpkiBcbke 71-BO, KB. 16, COCHO-
Bi Ky/IbTypW, iHBasifiHMil KJIOH 4 M B JiaMeTpi,
50.297318° N, 30.432644° E, 13.11.2020, Illunpep
(KWHA102338; https://www.inaturalist.org/obser-
vations/150586533) (puc. E7).

ITpumitka. Hosuit Takcon y ¢nopi IIpaBobepexxnoro
Jlicocreny. Ina ¢mopu Kuiscpkoro Ilomicea R. hirtus yxe
OyB HaBelleHMII paHillle 6e3 KOHKPETHOTO MiCLid 3HaXiIKu
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(Honcharenko, 2011). Ha KniBumHi itoro Takox ¢ikcysa-
ym B 10-kinomerposiit 30Hi YopHo6mnbcbkoi AEC Ha cxin-
HUX OKOJIMIIX KOMUIIHBOIO BilICbKOBOro MicTeuka "dop-
HOOmb-2" (Vorobyov et al., 2019) ta nemogpanik M. bosipka
(Enextponnmit fopmarok S2). Kpim toro, y HBC Ha minanni
"Kapmatn" icHye inTpomykiiiiHa momynAunia R. hirtus, axa
Ma€ TEHJEHIIII0 10 pO3IIMPEHHA.

Smyrnium olusatrum L. (Apiaceae): HeoiT, Kce-
HOQIT, KOTOHODIT; 1. apean: cybcepen3eMHOMOP-
cokuit. — IIII. — KuiB: Comom sitHCbKUII p-H, 615t
sanisHnynoil wiargopmu "Kapasaesi [ladi”, gexinb-
Ka 0coOMH Ha pypaepanizoBaHomy cxwi NE exc-
nosnuii, 50.435659° N, 30.446934° E, 22.07.2014,
Jleon (puc. E8) (https://www.inaturalist.org/ob-
servations/123214573).

ITpumirka. HoBa uysxopinna pocnuna s ¢pmop Kuesa,
Cepepgnporo IIpupninpos’s ta Ykpaincskoro Iomices. st
MaTepuKoBOi YacTMHM YKpaiHu paHilme OyB HaBefeHWIl
TiNbKY 711 KONMUTHBOTO BO3HECEHCHKOTO MOBITY B MeXax
cy4acHol MukomnaiBcbkoi obmacti (Ledebour, 1844).

Scandosorbus intermedia (Ehrh.) Sennikov [= Sor-
bus intermedia (Ehrh.) Pers.; Aria intermedia (Ehrh.)
Schur; Borkhausenia intermedia (Ehrh.) Sennikov
& Kurtto; x Tormariosorbus intermedia (Ehrh.)
Mezhenskyj] (Rosaceae): Heodir, eprasiogirodir,
edemepodit; 1. apea: MiBHIYHOEBPOLENICHKUIL. —
ITTIC. — KwuiBcbka 06m.: O6yxiBCbKuil p-H, IH.-
cX. okol. M. OOyxiB, 006a6id cTexxku Oins craBKa,
OIMH CaMOCiBHMI eK3eMIULAp 3a 150 M Bif Haca-
mKkeHb, 50.1355° N, 30.6636° E, 26.05.2019, Ilun-
nep (KWHA102952).

ITpumirka. Hosuit gt dopu ITpaBobepesxkHoro Jlico-
CcTemy TakcoH. Panilre 6yB HaBefeHuit Ak eprasiodirodir i
komonoit s miciB Kniscokoro [Momices (Churilov, 2015).
Hassa Scandosorbus Sennikov (2018) 6yna 3ampornoHoBaHa
Ha 3aMillleHHS He3aKOHHOI HasBu Borkhausenia Sennikov
& Kurtto (mmB. Sennikov, Kurtto, 2017, non Borckhausenia
Roth), sixa 6yma omy6rikoBaHa [jIsi TiOPUZOTEHHOTO POLY,
BIJIU SIKOTO JIMOBipPHO YTBOPMINCA BHACIIIOK ribpuansanii
BUJiB TpboX pofiB (Aria Host x Sorbus L. x Torminalis Me-
dik.). dxmo Scandosorbus intermedia BU3SHAETbCA HE AK Ti-
OpUIOreHHMIT BUL, a SIK MDKPOZOBMIT TiOpuz, TO 110r0 Ha3Ba
AK HoToBUAY 6ynme x Tormariosorbus intermedia. IIpote, y
pasi ycImilmHol HOMEHK/IATYPHOI KOHCEpBallil pO0BOi Ha3-
Bu Aria npotu HasB Chamaemespilus Medik. ta Torminalis
(zmB. Mosyakin et al., 2022) i 3a yMOBYM LIMPOKOTO poO3y-
MiHHA MexX pony Aria (sensu lato), Scandosorbus mae 6yTn
BKaoYeHnM 10 Hedlundia Sennikov & Kurtto, Bugn ssxoro
TTOXOfATH Biff ribpuamsanii Aria x Sorbus. Bignosigui Ho-
MEHK/IaTypHi KOMOiHaIl{il BXe HiATrOTOBJIeHI HO OmyOiKy-
BaHHs aBTOPaMJi HOMEHK/IATYPHOI IIPOMO3ULil 070 KOH-
cepsalil pogoBoi HasBu Aria (guB. Mosyakin et al., 2022;
C.JI. MocsiKiH, IepcoHaIbHe NOBiJOM/IEHHS).

Stipa dasyphylla (Lindem.) Czern. ex Trautv.
(Poaceae): abopureHHMIT €BPA3ifiCbKUII CTEMOBUIT
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Hosi ¢pnopucriyni suaxigku y Kuesi Ta Ha ioro okommipsx

BIJ Ha IBHIYHINI MeXi apeany, BK/IIOYEHUI [0
"YepBonoi kuurum Yxpainu' (Order..., 2021). —
ITVIC. — KuiBcbka 06n.: PacTiBcbkmit p-H, MiX
c. KprokiBmmna i c. TapaciBka, HacummHmMit ykic go
3a/1i3HMII, T0KabHO, Tpyma 3 g. i 2 pro-g. ocobu-
HIU, iMOBipHO, 3aHeceHo, 50.35629° N, 30.31324°
E, 23.05.2019, IIunpep (KWHA103472); Ttam
caMoO, HaCUITHMII YKiC 1O 3ajisHuui, rpymna 8 g. i 5
pro-g. ocobuH, iMmoBipHO, 3aHeceHO, 50.35883° N,
30.31602° E, 23.05.2019, luugep (KWHA103471);
O6yxiBcpkuii p-H, c¢. Crapi bespapguui, 6oTaniuna
nam’satka npupopu "Topopuite Toponoxk", BepxiBka
narop6y (ropopuiia), ofgHa i3 4OTMPBHOX TPyl Hip-
JacTUX KOBU (Tpu iHIIi HanexaTs o S. pennata L.,
NIPO MiCIIe3HAXOMKEHHA SAKOI BXE IMOBiJOMIIANOCS
(Melnik et al., 2006; Gritsenko, 2020)), 50.15599°
N, 30.56679° E, 18.05.2019, Ilunpep, OnbliaH-
cokmit, C. Crapomyk (KWHA103443); Tam camo
(Ha >Xanb, YacTVHA KYpTUMHM Oy/la YIIKOIPKEHa),
30.05.2023, Munugep, MaBumos (puc. 5) (https://
www.inaturalist.org/observations/171378502).

ITpumitka. Hoswit Bup mns ¢nopu IlpaBobepexxnoro
ITonicest (HeodiT, kKceHodit, komorodit) Ta KniBcpkoi obmac-
Ti. MicuesnaxomxeHH: Mix cemamu Kprokimmaa i Tapacis-
Ka Ha 3aJ/li3HNYHOMY YKOCi BKe HaBOJWM/IOCA A S. pennata
(Gritsenko, 2020), ase ipu i10ro AeTaNTbHOMY BUBYEHH] 6y/I0
BCTaHOBJIEHO, IO TYT IPENCTABEHO [iBa BUIM MipYacTHX
koBuL. Li pocnmmuy TyT iMOBipHO 3aHeceHi, 60 Hacumm 3
060X 60KiB 3a/Ii3HNUII], e BOHM POCTYTb, MAIOTh aHTPOIIO-
reHHe MTOXOMKeHHs. [Hmit Bux — S. pennata — sagikcosa-
HMIL Y IIbOMY MiCIIi y KilbKOCTi BocbMU fiepHOBYMH (50.35629°
N, 30.31324° E). Bupu pony Stipa Mornu 6yTu 3aHeceHi Clonu
a60 pasoM i3 cymilfaHuM Cy6CTpaToM, 3 AKOTO 3pOOMIN 3a-
ni3HWYHI Hacumy, abo MisHille, MiJ Yac pO3BaHTAKEHHs Ba-
roHiB. CTOCOBHO 30HaJIbHOI IIPIMHA/IEKHOCT] 3TafJaHOTO Oce-
JIMIA CJIiJT 3ayBayKUTH, 110 Li IITYYHI HACUIIMA pO3TaIlOBaHi
Ha Kpalo 3aHAPOBOI piBHNMHY, OMM3bKO [O IBIEHHOI MeXi
Iomicca.

Tragus racemosus (L.) All. (Poaceae): Heodoir,
KceHO(DIT, KOMOHOQIT; 1. apean: cybcepen3eMHO-
mopcbkmit. — JIII. — Kwuis: Byn. KomekropHa,
pyZepanbHa IiljaHa JinAHKa 6ins  BoprHMIb-
Kol craHuii aepanii, umcnenHo, 50.39657° N,
30.675166° E, 01.08.2022, Hasumos, A.O. [aBu-
moBa  (KW162978;  https://www.inaturalist.org/
observations/129424462). — IINIC. — Kuiscbka
06m.: OO6yxiBcpkuit p-H, cemuine KosuH, y36iqus
moce, 50.1843° N, 30.7368° E, 07.08.2018, Illuu-
nep (KWHA103696); cemmime Kosun, y36iuds
Byn. CTapokuiBchKa, cajoBe ToBapucTBo "Heckyu-
He", 50.2222° N, 30.6960° E, 07.08.2018, Hlnupep
(KWHA103695); M. YkpaiHka, Ha HilJaHOMY y30i4-
4qi goporm, 50.15314° N, 30.74373° E, 25.07.2020,

Puc. 5. Stipa dasyphylla na BepxiBui marop6y 6ims c. Crapi
Bespaanui B O6yxiBcbkomy parioi (doto O. luxaepa, 2023)
Fig. 5. Stipa dasyphylla on the hilltop near Stari Bezradychi
village, Obukhiv District (photo by O. Shynder, 2023)

Puc. 6. CrenoBa pocnuHHIcTh 3 yuactio Adonis vernalis Ha
okomnui M. O6yxiB (poro O. llluugepa, 2023)

Fig. 6. Steppe communities with Adonis vernalis near the
town of Obukhiv (photo by O. Shynder, 2023)

Muunep (KWHA102240; https://www.inaturalist.
org/observations/145061555); M. VYkpaiHka, MK
komisamu 3amisHuii, 50.13678° N, 30.75416° E,
25.07.2020, IIunpep (non coll.); okom. M. Ykpa-
1HKa, pyjepanbHa [iIAHKA Ha Y3JIcCi COCHOBO-
ro micy, 50.1554° N, 30.73283° E, 15.08.2020,
Muupep (https://www.inaturalist.org/observati-
ons/145059828).

IIpumirka. [l M. Kuis ta JliBo6epexnoro ITomices 1st
lIy)KOpi/':[H(:l poCnrHa HaBOAUTDBCA yIIEepIIe. BI/[I[ € NIpupon-
HIUM TnicaModiToM y miBAeHHUX perionax Ykpaiuu (Proku-
din et al., 1977).
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O.I. LIMHJEP Ta in.

Hogi sHaxigku pigKicHUX Ta IpOrpecMBHUX
TAKCOHIB

Adonis vernalis L. (Ranunculaceae): abopurenHuit
€Bpa3ilicCbKUII JIiCOCTENOBMIT BU, Ha MiBHIYHI MeXi
apeairy, BKIo4eHui1 o "UepBoHoi kuuryu Ykpainn'
(Order..., 2021). — II/IC. — KuiBcpka 06m1.: O0y-
XiBCBKUIT p-H, HH.-3X. OKOl. M. OOyxiB, BepxiBka
KpyTtocxuny E ekcriosunii 3a JadHuMM JiIAHKaMIU,
192 g. i 6inpie 40 pro-g., 50.146081° N, 30.640122°
E, 23.04.2018, Iunpmep (https://www.inaturalist.
org/observations/159723088) (puc. 6); Hemopasik
HOIEePeTHbOr0, Ha BEPLIMHI KpyTOCXWay Oist mad,
cxun N excnosuii, 38 g. i 22 pro-g., 50.142796° N,
30.645505° E, 23.04.2018, Ilunpep (https://www.
inaturalist.org/observations/159723080); Hemopmamik
MOIepeHbOTO, Ta/lABMHA HA BEPUIMHI KPYTOCXM-
ny 6ins mag, cxun NE excnosunii, Bkputnit Elymus
repens (L.) Gould, 7 g., 50.141854° N, 30.646889°
E, 23.04.2018, MMunpep (https://www.inaturalist.
org/observations/159723070); mH-3X. oKon. ¢. Tpu-
ninnsa, JiBud-ropa, Ha BepxiBui cxunmy NW ekc-
no3nii, 64 g., 50.1277° N, 30.7590° E, 04.05.2018,
Iunpep (https://www.inaturalist.org/observati-
ons/144911755).

IIpumiTka. BigomocTi npo MicuiesHaxomkeHHs A. ver-
nalis B okonnusax Kuesa naBegeni B Husui my6mikaniit (Se-
menkevych, 1925; Melnyk, Parubok, 2004; Gritsenko, 2007;
Parnikoza et al., 2009). Jlokaniter Ha Bucokomy 6epesi [THi-
npa y c. Tpunins sragyBaBcs y gaBHix npausx (Rogovich,
1855; Semenkevych, 1925), ame HUHI BBaXXaBCA 3HUKIUM
(Gritsenko, 2007). ImoBipHO, Ha JliBu4-ropi came BiH i 6yB
HiATBEPIKEHMIT HaMU.

Allium nutans L. (Alliaceae s. str. /| Amaryllida-
ceae s. 1.): HeodiT, eprasiodirodir, epemepodir; m.
apean: neHtpanbHoasiiicbkuit. — IINIC. — Kwuis:
o. JKykiB, Ha mimaHomy y36iuui moporm, omHa
KypTMHaA, CIIOHTaHHO, 50.33306° N, 30.61197° E,
14.08.2021, Iungep (KW156225; https://www.ina-
turalist.org/observations/91181453) (puc. E9).

Ilpumirka. Paninte 6yB HaBeleHWUi [l CHOHTAHHOI
¢mopu HEC i moMuIKoBolo HasBoo A. carolinianum non
Redouté (Shynder, 2019; EnexTpoHHMIiI KogaTok S2) Ta sk
BUITA[IKOBMII BTiKad i3 KyIbTypM y M. YMaHb epKachKoi
o6macri (Shynder et al., 2022c).

Allium ursinum L. (Alliaceae s. str. | Amaryllida-
ceae s. 1.): abopureHHUIT €BPOIIEIICHKO-KAaBKA3bKII
BUJ] Ha TIiBHIYHilT MexXi apeary, BKmodeHnii o "Yep-
BoHOI kHuru Ykpainn' (Order..., 2021). — IIIC. —
KwuiB: y rpaboso-gy6oBomy mici 6insa mapky "®e-
odanis” (MoxmmBo iHTpomyueHt), 50.343808° N,
30.494614° E, 18.03.2020, [aBupmos (https://www.
inaturalist.org/observations/40758143); Ttam camo,
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50.344106° N, 30.494401° E, 26.03.2020, [HaBu-
moB, A.O. Hasumosa (https://www.inaturalist.org/
observations/40759164); Tam camo, 50.343839°
N, 30.49474° E, 13.05.2020, daBupmos, A.O. [la-
BUOBA (https://www.inaturalist.org/observati-
ons/45876143); IluporiB, Ha cxumi Apy Hemomasmik
Kinbuesoi noporu, HeBenuka rpymna, 50.340541° N,
30.517612° E, 21.03.2021, HaBupos (https://www.in-
aturalist.org/observations/71854717). — KuiBcbka
00m.: O6yxiBCbKMit p-H, cX. oKo/. ¢. Kpemenniue, y
By60BOMY JIici, uncneHHo, 50.340541° N, 30.517612°
E, 12.04.2021, JaBupos, A.O. [dasuposa (https://
www.inaturalist.org/observations/77570017).

ITpumitka. Leit Bux OyB HaBemeHmit mnst ypbaHodo-
pu KueBa mopiBHAHO HeIIOAABHO, ajie HMHI BiOMMIT BxKe
i3 1iol HM3KM MicCLle3HaXO[KeHb, 30KpeMa [o1ociiBcbkoro
nicy (Parnikoza et al., 2008; Olshanskyi, 2020), Konua-3acrn
(Lyubchenko, 1987; Hrechyshkina, 2010) Ta 6oTaniuHoro 3a-
kasHuka "Jlicauku" (Didukh, Chumak, 1992; Pryadko, Arap,
2010). B oxpemux micoBux MacuBax Kmesa momyrmamii A.
ursinum € inTpopykuiiaumu (Pryadko, Arap, 2010), Takox
BUA winkoM Harypanisysascst B HBC (Shynder, 2018, 2019).
[le omHuM OCepefKOM TpamIAHHA A. ursinum y perioHi Jjo-
CIIiJPKEHHA € TMOMIChKi oKamiTeTy 6ig Micra byua, cenmma
TocTomens Ta c. Knapnieso-Tapacose Bydyancpkoro paiiony
(Semenkevych, 1926; Flora...,1950; Udra, Vavrysh. 1983; No-
vosad, 2016; Vasylyuk et al., 2019; EnexkrpoHHuMit fogatox S2).

Alyssum gmelinii Jord. [= A. montanum L. subsp.
gmelinii (Jord.) Em. Schmid] (Brassicaceae): abopu-
TeHHUII [J€eHTPA/IbHO-CXiTHOEBPONENICPKUIT B, Ha
HiB/leHHO-CXifHill Mexi apeamy. — JIII. — Kuis:
millfaHa [iMsHKa HEMOJAMiK 3ami3HNYHOI 1atdop-
mu "IBP3", 50.450315° N, 30.712515° E, 20.05.2013,
Hasupmos, M.C. Kosup, B.B. Hamok (non coll.);
bukiBHA, Ha milaHii raagaBKMHI y COCHOBOMY mici,
50.477759° N, 30.659053° E, 22.05.2014, TaBumos
(KW162974).

ITpumitka. Ieit BUI € gy>ke OIUSBKUM [0 MiBIeHHO-3a-
xifHO€BpoIeiicbkoro A. montanum L. i 9acTo posriga-
€Tbcs AK TABMA ocTamuboro (Spaniel et al., 2012; POWO,
2024). Ha namy AyMKy, 3 OI/AZly Ha TIeBHi MOp(O/OTidHi
BigminHOCTi (Spaniel et al., 2012), pisHnit piBeHb II0ITHO-
cti (A. montanum e gunnoigoMm 3 2n=16, a A. gmelinii —
terpamoifom 3 2n=32; Ilyinska, 2005) ta reorpadiuny
isonsAuito momynauin A. montanum i A. gmelinii (Thiv et
al., 2022), ocTaHHiit LINKOM MOXe OYTM BM3HAHNIT 5K Ca-
Mocriitunit Bup. Alyssum gmelinii panime He 6yB pifkic-
HuM B okommusax Kmesa (EnektpoHHMIT mopmatok S2), aje
JI0TO YMCENbHICTh B YKpaiHi HMHI IIOMIiTHO CKOPOYYETbCH,
a MicuesHaxomKeHHs Oinsn JapHuini paime BBaXKaancs
srpayennmu (Ilyinska, 2005, Iljinska et al., 2007). Y Buss-
JIEHMX JIOKYCaxX Buf OYB MaJIOUVCeNbHUM, ajie JoOpe KBiTy-
BaB Ta IUIofoHocuB. HaiinmiBgeHHimmii cepey HelogaBHO
BUSIB/IEHNX JIOKasIiTeTiB Ha KuiBmuHi posramoBanmit 61
c. Croew'sirm Bopucminscekoro partony (50.044928° N,
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Hosi ¢pnopucriyni suaxigku y Kuesi Ta Ha ioro okommipsx

31.30632° E, 23.04.2019, TaBujos; https://www.inaturalist.
org/observations/35521998).

Artemisia argyi H. Lév. & Vaniot (Asteraceae):
Heodit, kceHOiT; 1. apean: cXifHOA3IICHKMIL. —
JIII. — KwuiB: JJHIIpoBCbKMII p-H, TepuTopis ra-
PaXXHOTO KOOTIepaTHBY MoO/MN3y 3a1i3sHIMYHOI I/1aT-
dopmu "Tpoemmna’, 50.479739° N, 30.580907° E,
22.07.2022, Jlepon (https://www.inaturalist.org/ob-
servations/127842582).

IIpumirka. Bnepuie B Ykpaini kinbka Komnowniit A. ar-
gyi 6ymu BusiBneni C.JI. Mocsikianm y 1989 p. B parioHi cT.
"Dapanua’ y M. Kuis (Mosyakin, 1990; Boiko, 2011). ITi-
3Hile, y 2001 p. 6y/10 BUsABNIEHO HOBe MiCI{e3HAXOKEHHI
A. argyi Ha niBHiuHO-3axinHiit okomnui M. Kuis (Bagatska,
2008; Enexrponumuit gogarok S2). Hamra sHaxingka Ha Tpoe-
LIVHI, Ie TOKM 10 BUSABJIEHO JNIIe JieKiIbKa MOJIOJUX 0CO-
6uH, € TpeTiM ocepenkoM 1boro Buny B Knesi. B Ykpaini A.
argyi BiffoMa 11je i3 KonmuIHboro OBpyLbKoro paitony JKu-
ToMupcokoi obmacti (Orlov, 2019).

Astragalus dasyanthus Pall. (Fabaceae): abopu-
TeHHMIT €BPasiliCbKMil CTernoBuMil (IaHHOHCHKO-TIOH-
TUYHMIL) BUJL Ha IBHIUHIA Mexi apeany, BKIIIO-
yeHnit go "YepBoHoi kuuru Ykpaimm' (Order...,
2021). — IDIC. — KwuiBcbka 06m.: OOyxXiBchKuin
P-H, CX. OKOIL C. [lepeB’siHa, cTenoBi cxuin narop6is
i 3amisHM4HOrO Hacumy, 3arajioM 6ins 700 ocobuH,
50.1156° N, 30.7319°E, 17.06.2018, Muupep (https://
www.inaturalist.org/observations/153327484) (puc.
E10); Tam camo, 26.05.2019, HInnpep (https://www.
inaturalist.org/observations/110415698); c. Tpumin-
4, [liBn4-ropa, Ha BepxisLi cxity W ekcriosutii, 1o
300 g. va mnomyi 15x20 M, 50.127584° N, 30.758922°
E, 17.06.2018, IlTuupep (https://www.inaturalist.org/
observations/153360512).

IIpumiTka. HarimiBriyHimi nokamitetn B perioni Ha-
BOAWINCS 3 OKOMIb C. Bennka ConraniBka PacTiBCchbKOTO
paitony (Yakubenko et al., 2015; EnexTpoHHumit fopatok S2),
c. Bapaxtn (Shevchyk et al., 2006) i c. Tpuminns (Rogovich,
1855; Myrza, 1974; Shevchyk et al., 2006) O6yxiBcbKoro pa-
iiony.

Callistephus chinensis (L.) Nees (Asteraceae):
Heodit, eprasiodirodit; m. apean: miBIeHHO-CXII-
Hoasilicokmit. — IIJIC. — Kuis: Ileyepcpkmii
p-H, HBC, camocis, 50.416426° N, 30.557317° E,
08.09.2021, JIesoH (https://www.inaturalist.org/ob-
servations/94140909); ConoM’siHCBKMII pP-H, BYIL
Pomana Parymmoro, spgmuyasino, 50.425728° N,
30.49455° E, 20.09.2021, JleBon (https://www.ina-
turalist.org/observations/95520685). — KuiBcpka
00m.: OOyxiBcbkMil p-H, OKON. cemumia KosuH, B
COCHOBOMY JIici 6inst cTexxky, 50.20138° N, 30.65040°
E, 11.09.2021, Onpmancekuit (https://www.inatu-
ralist.org/observations/94449338).

ITpumirka. JloBruii yac 1eit BUJ He BKasyBaBCA /1A afi-
BeHTHBHOI Qopu Cepennboro IIpupninpos’s (Chopyk et
al., 1998; Mosyakin, Yavorska, 2002), xo4a ¢ikcyBaBca Ak
sguuaBimuit y Knesi me M.I. KotoBum y 1944 p. (Emek-
TPOHHNIT AOJATOK S2) Ta 6yB HaBeAEHMIT A/IsI CIIOHTAHHUX
¢dmop 6oraHiyHUX cafiiB i AeHppomnapkis periony (Shynder
et al., 2018; Shynder, 2019; Shynder, Doiko, 2021).

Carduus nutans L. subsp. leiophyllus (Petrovic)
Arénes [= C. attenuatus Klokov, C. thoermeri We-
inm.] (Asteraceae): abopureHHMit €BpasificbKMit
TaKCOH Ha 3axifiHii mexi apeany. — IINIC. — Kuis-
cbka 06m.: O6yxiBCcbKMil p-H, cX. i MH. oKoL. . [le-
peB’siHa, B3[OBX 3a/Mi3HMYHOTO HACUITY, PO3CISHO,
26.05.2019, unpgep (sample det.).

ITpumirka. Ha KniBcbkoMy I1aTo MIMpoOKO MOMMpPeHuit
tunoBuit migsupn C. nutans subsp. nutans i3 cybcepenzem-
HOMOPCBKMM apeanoM, a C. nutans subsp. leiophyllus pa-
Hime HaBopmecs y IIpaBoGepexxnomy JlicocTtemy s M.
KaniB Yepkacpkoi 0671. (Flora..., 1962) Ta okorn. c. Benuka
Anppyciska Onexcanppiiicbkoro paitony Kiposorpajcbkoi
0671. (Paczosky, 1911). Kpim Toro, € 36ip i3 okomnip Kuesa
Ha npaBobepexki [JHinpa (EnekTpoHHMIT JOFATOK S2).

Carex disticha Huds. (Cyperaceae): mano-
MOLIVPEeHUIT  abOpUTEHHUIT  3axifHOMameoapK-
TUYHII (eBpoIIelichKO-3axifHOCKOIPCHKO-MIiB-
HiuHoadpukaHcpkuit) Bup. — IDIC. — Kwis:
Konua-3acma, Ha 0cOKOBOMY 00JIOTi 3 TOMiHYBaH-
HaM Carex riparia Curtis Ha 6epesi 3armaBHOro 03e-
pa, 50.32172° N, 30.579111° E, 18.06.2023, [JaBunoB
(puc. E11) (https://www.inaturalist.org/observati-
ons/182437692). — JIJIC. — KuiBcbka 06m1.: Bo-
PUCHINbCbKMIL P-H, 3a C. [HigWH, Ha BONTOTMX MyKax
HeNoJja/liK KaHaay BopTHMIIBKOI 09MCHOI cucTeMHu,
50.349932° N, 30.663503° E, 28.05.2019, [TaBumoB
(KW s.n; https://www.inaturalist.org/observati-
ons/126042226); mix cenamu Ilpomnis i Buienbku,
3abojoueHa JIy4Ha [ilAHKa Ha Oepesi p. 3omoue,
50.268875° N, 30.738035° E, 28.05.2019, [JaBupos
(KW s.n.).

IIpumirtka. Ha KuiBuiuni neit Buj; TpariseTbes MT0KaIb-
HO, BifloMi nokaniteTu 3 bydyancbkoro, ®acriBcbkoro, bpo-
Bapcbkoro i bopucninbckoro parionis (Trautvetter, 1852;
Krechetovich, Lavrenko, 1940; EnekTpoHHMIT OFaTOK S2).
B apgminicTparuBHux Mmexxax M. KuiB o Hamoi 3Haxigkm
¢ikcyBaBcst BocTaHHE y 1924-1926 pp. 10.M. CemenkeBn-
4em (Hrechyshkina, 2010; Enexrponunit fogaTok S2).

Carex melanostachya M. Bieb. ex Willd. (Cy-
peraceae): abOpUTeHHWIT €BPasilicbkmii CTemo-
Buit Buj. — JIII. — KwuiB: Ha 3anmisHM4YHOMY Ha-
cuni Hemopanmik mrargopmu "[IBP3", 50.441927°
N, 30.717764° E, 29.04.2021, Jleson (https://
www.inaturalist.org/observations/77710691). —
IUIC. — Kwuis: o. JKykiB, Ha nykax, 50.343504° N,
30.572228° E, 16.05.2021, Onprnancekuii (https://
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O.I. LIMHJEP Ta in.

www.inaturalist.org/observations/79072332);
TaM CaMoO, NyKM CepefHbOi YaCTUHM OCTPOBA,
50.328380° N, 30.577976° E, 04.06.2021, IlInnpep,

Ompumancpkuit  (https://www.inaturalist.org/obser-
vations/81613227); tam camo, 1mcaModiTHi TyKu,
50.340131° N, 30.573990° E, 10.06.2021, IInn-
mep, Omnbmancekmit (https://www.inaturalist.org/
observations/82667915). — JIJIC. — KwuiBcbka
0071.: bopucminbcbkuit p-H, MK cenamu [Ipouis i
Buienbku, 1yKu y 3amnasi p. 3o0o4e, YUCIEHHO,
50.268875° N, 30.738035° E, 28.05.2019, [laBupnos
(KW s.n.).

IIpumitka. By 3 mporpecMBHMM apeanoMm, SAKUI aK-
TYBHO IIOLIMPIOETHCA Tellep Yy MiBHIYHY YacTUHY YKpaiHU.
HasBHi miteparypHi gani nmpo tpamnsaunsa C. melanostachya
Ha KuiBumHi 6ynu cymepewMBuMH, 30KpeMa BKasiBKa y
"Koncnexti ¢mopn Cepepuporo Ilpupninpos’s” (Chopyk
et al., 1998), w0 Bupg pocre Ha "BONOrUx Ta 3ab0I0YEHMX
nykax, 60morax", 3 OI/IARY HA HETUIIOBI €KO/MOTiUHI YMOBM
(mnsa C. melanostachya xapakTepHUMM € CyXi TyKH Ta CXV-
7M) € CyMHIBHOIO i MAa€ CTOCYBATHCA {HINNMX BUJIB poxy. Y
nicocrenosilt yacTuui KuiBmmHy 1eit Buj 6YB HelllogaBHO
BusiBiienuit y M. bina IlepkBa — Ha nepudepii geHgpomnap-
Ky "Onexcanppia” (Shynder et al., 2022a) i B miBgeHHO-CXifi-
Hill yacTHHI MicTa Ha 3ani3HMYHOMY Hacumi (49.7864° N,
30.1388° E, 16.05.2018, nugep; KWHA s.n.) Ta Ha cxmmax
6anku "[i6piska" 6ist c. Ilonorn-Bepryrn Bopucminbcpko-
ro paitony (50.008837° N, 31.762649° E, 03.06.2019, JaBu-
mos; KW s.n.). B Ykpaiucskomy Ilonicci C. melanostachya
Briepile BusApaeHa y 2021 p. i moKM 1m0 BiffoMa TinbKM 3
YepHiriscokoi obmacti ta m. Knis (Davydov et al.,, 2023).
Crip BigsHaunry, wo C. melanostachya BXOZUTb KO CKIAY
IPUPOJHOL CTENOBOI POCAMHHOCTI Ha IiBJEHHIN OKOMMLL
M. Beppudis JKurtomupcerpkoi obmacti (ypounige "Kpachna
Topa"), a iMOBIpHMM NPUPOSHMM MIrpauiiiHUM IUIAXOM
IJIs CTENOBUX POCIUH, AKUI HOB’Hsye nonuuy JIHinpa i
Kuromupcpxuit Jlicocren, € 6aceitn p. Pocs (Orlov et al,
2023). OmKe, MU BB@XAEMO Lieil BUJ aOOPUT€HHNUM Y M.
bina llepxBa, Xx04a BifoMi HMHI J10r0 MiCl}€3HAXO[)K€HH:
TaM i € CHHAaHTPOIHUMIL.

Catalpa x erubescens Carriére [= C. bignonioi-
des Walter x C. ovata G. Don, C. x hybrida Spith)]
(Bignoniaceae):  axnimMaTn3oBaHuii  eprasiogir
KynbTureHHoro noxomxkenusa. — IIII. — *Kwuis-
cbKa 00m.: Byyancbkmit p-H, oko/l. M. BumHese,
KY/IbTUBYETbCA B3JIOBX 3a/li3HMII, BigMiuyeHO ca-
MociB, 50.39155° N, 30.39378° E, 22.06.2019, Onb-
mancekuit (puc. E12) (https://www.inaturalist.org/
observations/27518211).

ITpumirka. Cagosuit ribpun C. x erubescens BUKO-
PUCTOBYETbCA B KYAbTYPi Ha PiBHi 3 iHIIMMM IOMIVpPEHN-
MU IpeACTaBHUKAMU pORY, ale B YKpalHi 3aIMINAeThCs
MaJjIOBiJOMMM TaKCOHOM, 30Kp€eMa, BiH He PO3IJIA/IA€ThCA B
ysarajabHeHHI BiTausHsaHoi peHppodmopn (Dendroflora...,
2005). et ribpuz Mae mpoMiKHI 03HaKM MXK 6ATbKiBCbKU-
mu Bugamu (Pilipenko, 1962; Knees, 2011). JInctky nogi6Hi
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no nmuctkiB C. ovata, ane € GINbIIMMM i IIpU POSITyCKaHHI
ITypIypOBVIMIA, 3 60KiB 4acTO MAalOTh napy JIomareit, AKi, AK
i BepxiBKU, € JOBr03aroCTPEeHNMI; 3HI3Y PO3CISHO omylie-
Hi; SIK CyIPOTHBHI, Tak i 36mmwkeHi mo 3. KBitku cxoxi 3 C.
bignonioides, i3 61TMM OCHOBHMM KOTIbOPOM, ajie ApiOHiri.
Y C. ovata muctku 3-5-ymomnaresi, ixHi BepxiBka Ta jmomari
€ BUIOBXXEHO-3arOCTPEHM; 3HU3Y OIYLIEHI B3JJOBX JKI-
7ok abo Maibke romi. KsiTky sxoBTyBati (3 myproypoBuMu
wramMamn); 2,0-2,8 cM B giamerpi. Y C. bignonioides nuct-
Ku IimicHi (pigko i3 mapor HeBeIMKMX JIOmaTeli), KOpOT-
KO-3aTOCTPEHI [0 3a0KPYIJIEHMX; IIpY PO3IYCKAHHI 3HMU3Y
HOBCTHCTI, mi3Hime — omymreni. Kitn 6im (3 mypmypo-
BuMU IsiMaMn); 3,0-5,5 cMm B giamerpi. Huni B 6inpiocti
perioniB Ykpainu okpeMi npepcrasuyiku pony Catalpa mo-
Ope akmiMarusyBamucs i Hepifiko GOpMyIOTh CIOHTAHHMIL
camociB, sokpema C. bignonioides Ta C. speciosa Teas (Mo-
ysiyenko, 2011; Boiko, Kolomiychuk, 2015; Kolomiychuk,
Shynder, 2021; Shynder, 2022). Ane TaAKCOHOMIUHMIT CK/Iaf,
npexcraBHukis popy Catalpa y menppodmopi Ykpainu 3a-
JINIIAETHCST BUBYEHNM (pparMeHTapHO, TOMY 3BePTAEMO Ha
ne yBary ¢axisuis. [Ina igenTndikanii Hat6inpur moumpe-
HUX B YKpaiHi KaTa/lbIl Y KBITy4OMY CTaHi LIi/IKOM JOCTaT-
Hpo HasBHuX mxepen (Pilipenko, 1962; Knees, 2011). IIpn
BUAIBIEHHI HEKBITYy4YMX CAMOCIBHMX POC/IMH BaXK/IMBO 3BEP-
HYTM YBary Ha JOPOC/Ii 0COOMHI, 1[0 3POCTAIOTH OO/IN3Y.
Ionuni C. x erubescens ne BKasyBajacAd fAK aJiBEHTUBHUI
y dnopi Ykpainu, ane 6y10 BUCIOBIeHe IIPUIYILIEHHS, IO
1€l TAKCOH TEX MOXKe TPAIUIATICS Y CIIOHTaHHOMY Iifpo-
cTi BymumuHux Hacampkens (Shynder, 2022).

Catalpa speciosa Teas (Bignoniaceae): HeodirT,
eprasiodirodir, edemepodir; n. apeam: mniBHIU-
HoaMepukaHcbkuit. — IIIC. — KuiBcbka 0O6mIL:
O6yxiBcpkuii p-H, cemmite Kosun, Geper craska,
y Tpipuui Mypy HabepexHol, 3-piuHa ocobuHa,
3a Ki/JIbKa JeCATKIB MeTpiB Bifl JOPOCIUX [EpPEB,
11.10.2020, IInnpep (https://www.inaturalist.org/
observations/111759345).

Cenchrus longispinus (Hack. ex Kneucker)
Fernald (Poaceae): Heodir, mporpecuBHUIT Kce-
HOQiT, emekodiT; I. apean: NiBHIYHOAMepMKaH-
cokuit. — IIII. — Kuis: O6010Hb, Ha mickax 0ing
saroku Cobave [mpmo, 50.530930° N, 30.520430°
E, 06.08.2017, Onpmancekuii (KW129062); O6o-
JIOHD, TilllaHi py#epanisoBaHi Micis, 50.52954° N,
30.51885° E, 19.10.2019, Onpurancekmit (https://
www.inaturalist.org/observations/34751305; https://
ukrbin.com/show image.php?imageid=130733);
TaM camo, 50.53005° N, 30.52202° E, 16.09.2021,
OnbLIaHChKMIT (https://www.inaturalist.org/ob-
servations/95075838); tam camo, 50.529051° N,
30.519381° E, 04.09.2022, Onburancekuii (https://
ukrbin.com/show image.php?imageid=263703);
TaM camo, 50.529387° N, 30.519234° E, 18.10.2022,
Ompuwancpkuit — (https://ukrbin.com/show image.

php?imageid=267774); O6onoup, Ha IWLDKI 6
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Byn. IIpupivyna, macoso, 50.530368° N, 30.522579°
E, 17.10.2021, OaBupos, A.O. Hasuposa (https://
www.inaturalist.org/observations/100086760). —
IVIC. — Kuis: Byn. CanepHo-Crobincbka, ofHa
ocobuHa y TpimmHi acanpTy Ha CXopax IIlIO-
xigHoro mepexopy, 50.404924° N, 30.529077° E,
03.09.2020, TaBumos, A.O. TaBumgosa (https://www.
inaturalist.org/observations/58930417); Bupy6mnui,
Iij] IIOCEMHMM MOCTOM Oins samisHuii, 50.4028°
N, 30.5512° E, 16.10.2020, IInugep (non coll.). —
Kuiscpka 061.: OOyxiBcbkmit p-H, M. YKpaiHka,
Oyp’siH Ha gam6i KaniBcbkoro BomocxoBuina 6ist
HaCcOCHOI cTaHIii, rpyma, 50.160172° N, 30.731913°
E, 22.09.2015, HaBugos (KW135868); M. Ykpaiuka,
Ha mimaHoMmy y36idui moporm, 6ins 100 ocobuH,
50.15109° N, 30.74104° E, 15.08.2020, Hlunpep
(KW156063).

ITpumirtka. Y Kuesi 151 uy>xopigHa pocnnza 6yma Biep-
wre 3ibpana y 1986 p. Ha c1. "KuiB-MockoBcbknmit" (HIHI —
"KniB-IemiiBcpkuit") i BifTOAi IIMPOKO pO3MOBCIOAMIACA
B3[OBXK 3a/i3HMIIb Ta Ha Mil[aHUX iSHKaX (Mosyakin,
1988, 1991, 1995; Yavorska, 2008a; Bagatska, 2016; Emek-
tpouunit fogatok S2). Huni C. longispinus mpomosxye exc-
MaHCiI0 B JTiCOBY Ta JIiCOCTENOBY 30HM, 30KpEMa, JIOr0 KO-
7oHil HeloxaBHO Oynu 3adikcosani B KipoBorpazachbkiit Ta
Yepkacpkiit obmactsax (Shynder et al., 2022¢; https://www.
inaturalist.org/taxa/76206-Cenchrus-longispinus).

Chimaphila umbellata (L.) W.P.C. Barton (Eri-
caceae): PpifKicHMIT aOOPUTeHHUIT LMPKYMIIOJP-
HII BUJ, Ha TiBJIEHHIN MeXi CyLli/IbHOrO IIOMINPEH-
HAa. — JIZIC. — KuiBcbka 06m.: Bopucminbcbkuin
p-H, 3a c. Ilpouis, cocuosmit nic, 50.215041° N,
30.814219° E, 04.06.2015, aBumos, II.A. Tumo-
menko (KW s.n.; https://www.inaturalist.org/obser-
vations/30031342).

IIpumiTka. ¥V nomicekiit yactuHi KniBmyan HUHI Bug
TPAIULAETbCA CHOPAfNYHO, a Y JICOCTENOBill € TyXe pin-
KiCHMM 1 IIBMKO 3HMKA€ BHACMIIOK PyOOK JilepeBOCTaHiB
HPUPOJHIX COCHOBUX 7iciB. ¥ mexax M. Kuis C. umbella-
ta dixcysamu y miBmenniit wactuni HIIIT "Tomociiscpkmit”
(Onyshchenko et al., 2016), a na niBgHi KniBmyuuan Bigomi
HOBiTHI 3Haxifgkum 3 okomuub c. ITorpe6bu OO6YXiBCHKOTO
paitony Ha IIpaBobepesxxi (Emexkrponnnit gogarok S2), a
TakoX y Bopucninbcbkomy paitoHi Ha JliBoGepexoki: 6imsa
cin Crosm’aru (23.04.2019, TaBupmos, https://www.inatura-
list.org/observations/35522015) i Comnukis (EnexrponHmit
IOIaToK S2).

Clematis integrifolia L. (Ranunculaceae): piz-
KiCHUIT aOOpUTeHHMII MiBHIYHOCTENOBUII BUJ Ha
niBHivHIi Mexi nommpennsa. — IUIC. — Kuis-
cbKa 00m.: O6yxiBcbKkuii p-H, c. KonauiB — np-3x.
OKoJL., 6anka Bepem's, cxmn 3x. ekci., 50.12014° N,
30.44836° E, 18.05.2019, Innpep, C. Crapouiyk,

Puc. 7. Clematis integrifolia B okomuipix c. Komawis O6yxis-
cpkoro paiiony (poro O. Illuuzgepa, 2019)

Fig. 7. Clematis integrifolia near the village of Kopachiv,
Obukhiv District (photo by O. Shynder, 2019)

Onpmrancekmit (KWHA103396; https://www.inatu-
ralist.org/observations/109246181) (puc. 7).

IIpumirka. BusaBnennii mokaniteT HUHI € HalNiBHIYHI-
mM icuytounm y ITpaBobGepexHiin Ykpaini (Didukh et al.,
2004; Gritsenko, 2007). Y MmMHy7IOMY Ie OffHe IPaHIIHO-
apeanbHe MicuesHaxomxenns C. integrifolia 6yno Busisie-
He B ¢. XotiB O6yxiBcbkoro paiiony (Montrezor, 1887), ane
BOHO, OY€BUIHO, He 36epernocs.

Commelina communis L. (Commelinaceae):
HeoQiT, eprasiodirodir, edemepodir; 1. apeam:
cxipnoasiricbkmit. — IIII. — Kwuis: Cupenp, rpy-
ma ocoOMH y 3an4aBinomy craui 6ina gy6a "Ily-
pyH", 50.482850° N, 30.430795° E, 23.07.2014,
HaeumoB (KW162986). — IIIIC. — KwuiBchka
0061.: O6yxiBcpKuit p-H, ¢. Tpuminnsa, y36ivus go-
poru, 50.116525° N, 30.780692° E, 13.10.2021,
Muumep  (https://www.inaturalist.org/observati-
ons/98361409).

IIpumiTka. Ha tepuropii micTa 1€t Buji HEOTHOPa30BO
sHaxopum pisHi gocmigHukn (Mosyakin, 1988; Mosyakin,
Yavorska, 2002; Shynder et al., 2018, 2022b; EnexTponHmit
momaTok S2), a Brepire BiH 6yB sHaiifenuit M.I. KoroBum y
1960 p. (Kotov, 1961). Ha KuiBminHi iforo Takox ¢ikcyBanu
B M. Bop3sesns (Larionov, 1959), m. Ipnins (Mosyakin, 1988)
i c. [Tunmmnosnui (Bortniak, 1962) Byuancbkoro paiiony, y c.
JKyxun Bumropopcekoro paitony (Bortniak, 1962) ta y m.
Bepesanb Bposapcbkoro paitony (Bortniak, 1978b).

Cornus alba L. [= Swida alba (L.) Opiz] (Cornace-
ae): Heoir, eprasiodirodiT; 1. apeasn: asiiicbKuit. —
IITI. — KwuiB: O60/10Hb, YarapHUKM MK 3aTOKOIO
Bepb6mion i 03epom PenbkuHe, nBa Kyui, 50.539537°
N, 30.483699° E, 19.07.2013, Jasunos, M.C. Kosnup,
[.C. Bunokypos (KW115721; PWU11456); Tam
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O.I. LIMHJEP Ta in.

caMo, 4JarapHuku Oinst 3atoku BepOimron, dmcieH-
HO, 50.533168° N, 30.500659° E, 17.10.2021, [TaBu-
noB, A.O. Iasuposa (https://www.inaturalist.org/
observations/100085808); Tam camo, 6imsa MKy
3a By/L. [Ipupivna, rpyma, 50.529676° N, 30.521275°
E, 17.10.2021, [OaBupmos, A.O. Hasupmosa (https://
www.inaturalist.org/observations/100086762);
HIIIT ‘'TonociiBcbkmit’, Ha BUPYOLi COCHOBOTO
nicy 6ina 3amisHuni Mk mwiargpopmoro "HoBobimm-
4yi" i cranniero "bBinmdi”, uncimenno, 50.482771° N,
30.348069° E, 03.07.2015, MdaBupmos (https://www.
inaturalist.org/observations/30116245);  IlleBuen-
KiBCBKMII P-H, YarapHuku 61 craHuii merpo "Cu-
peup", 50.476431° N, 30.433778° E, 12.09.2020,
JleBoH (https://www.inaturalist.org/observati-

(Cornaceae): eprasiodirodir, arpiodit; m. apearn:
cybcepensemHomopcbknit. — IIIC. — Kuis: Ko-
Hua-3acma, y 60py B3ZOBX II0OCe, CIIOHTAHHO, CIIO-
paguuaHo, 50.286015° N, 30.598859° E, 26.10.2019,
MInupep (KWHA s.n.); JInca Topa, cepen yarapum-
kiB, 50.39761° N, 30.55012° E, 24.06.2020, [un-
mep (KW156162); o. JKykiB, B raio Haj CTPyMKOM,
50.32833°N, 30.58439° E, 04.06.2021, Illnupep, Onb-
mrancbkuit (KWHA102117; https://www.inaturalist.
org/observations/109141323); Tam caMo, 50.328478°
N, 30.578477° E, 10.06.2021, HIuupep (https://www.
inaturalist.org/observations/91047239); o. Box-
HUKiB, uarapHuky, 50.350948° N, 30.578509° E,
13.08.2021, MImupep (https://www.inaturalist.org/
observations/91041097). — KwuiBcpka 06m.: O6y-

ons/59342058); TpyxaHiB oCTpiB, YarapHUKMU, YUC-
nmeHHo, 50.464989° N, 30.549112° E, 23.05.2022,
Onbmancekuit (https://www.inaturalist.org/observa-
tions/118420681). — IINIC. — Kwuis: o. JKykiB, 6e-
per o3epa, 50.3331° N, 30.6099° E, 10.06.2021, IIun-
mep, Ompuancobkmit (KWHA102176; https://www.
inaturalist.org/observations/82725089); Tam camo,
yarapHuky, 50.354688° N, 30.573056° E, 13.08.2021,
Muugep (https://www.inaturalist.org/observati-
0ons/91041068); TonociiBcbkuit napk im. M. Pub-
CBKOT0, I'PYyIIa KYIIIiB y HeBEIMKOMY BepOoBOMY JIici,
50.386987° N, 30.495180° E, 17.05.2022, [TaBupos,
A.O. Iasuposa (https://www.inaturalist.org/obser-
vations/117740346); mapk "®eodania’, gyarapHnkn
6ina Ilammapincpkoro craBka, rpyma, 59.336509°
N, 30.491612° E, 20.05.2022, Haeumos, A.O. [la-
BUIOBA (https://www.inaturalist.org/observati-
ons/118148393). — KwuiBcbka 06m.: OOyXiBChKuin
p-H, ceme Kosuw, ypounie "lomaxa“, mykm Ha
6epesi crapuni p. Kosnuka, poscisino, 50.2291° N,
30.6661° E, 11.10.2020, IlInnpep (https://www.in-
aturalist.org/observations/111759346); Tam camo,
50.230229° N, 30.66064° E, 25.09.2021, OrpinaH-
CHKUI (https://www.inaturalist.org/observati-
0ns/96109108). — JIJIC. — KuiBcbka 06m.: bopu-
CIIiZIbCbKUIA P-H, Y3/I0BXK foporu 3 M. bopucninb 1o
c. ApreMmiBKa, YarapHuKu 011 IONIB, ieKinbka fe-
peB pasoM 3 C. sanguinea, 50.358705° N, 31.005721°
E, 18.07.2012, auzos (KW108928; PWU10287).

ITpnmirka. CrioHTaHHI MicliespocTaHHA BUly HaBefleHi
I Husku perioniB Yxpainu (Kagalo et al., 2004; Miskova,
2022; Shynder, 2022; etc.). Y mexxax ypbanodnopu Kuesa
3apa3 BiH € jocutb nomypernuM (EnexTpoHHMIT KopmaTox
S2), a paHiure BkasyBaBcs i ocTposiB [uinpa (Tsukano-
va, 2005) i TonociiBcpkoro micy (Onyshchenko et al., 2016).

Cornus sanguinea L. subsp. australis (C.A. Mey.)
Jav. [= Swida australis (C.A. Mey.) Pojark. ex Grossh.]
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XiBCBKMII P-H, IA-CX. OKOJ. M. O6yxiB, YarapHuKu
Ha y3icci gy6osoro nicy, 50.114439° N, 30.666684°
E, 17.06.2018, Illunpep (https://www.inaturalist.org/
observations/154938294); cx. okon. c. [lepes’siHa,
YaTapHUKA Y IJIHDKKS CXUTY 6anku, 50.116744°
N, 30.717936° E, 17.06.2018, IlIunpep (https://www.
inaturalist.org/observations/154938297); oOkom1. cC.
BurauiB, Ha ysmicci myb6osoro micy 6ins xammmmi,
50.107° N, 30.889° E, 25.07.2020, IInnugep (https://
www.inaturalist.org/observations/111101213).

IIpumiTka. 3arajoMm 1eif TaKCOH HUHI fy>Ke MIMPOKO
TIOIMPUBCA 3 KynbTypu B lleHTpanbHiit YKpaini i minkom
HaTypasi3yBaBcsA y NPMPOJHUX yrpynosaHHAX (Shynder,
2019, 2022; Orlov et al., 2022).

Cornus sanguinea nothosubsp. x hungarica
(Karpati) So6 [= C. sanguinea subsp. australis x
C. sanguinea subsp. sanguinea, Swida x hungarica
(Karpati) Sojak] (Cornaceae): ribpup abopureHHo-
ro Ta Yy)XOPifHOro HiABMAIB, KCeHO-eprasiodiro-
¢ir, arpiodir. — IINIC. — Kuis: HIIII "Tonociis-
cbkmit", 6oTaHiyHMI 3akasHuK "JIicHMKI', B3MOBX
exocTexxku pasoM 3 C. sanguinea subsp. australis,
cnoHTaHHO, 50.2959° N, 30.5382° E, 07.08.2020,
Munpep (KW156068; https://www.inaturalist.org/
observations/109064475).

IIpumiTka. B Vkpaini nmpupoguuii apean 1jpboro HOTO-
TakcoHy oxorvtioe Kpum, [TpuaopHOMOp’s Ta OKpeMi paito-
Hu Jlicocreny (Grosset, 1958). Aje 3a HamMMMU CIOCTEpe-
JKEHHSIMI, Lieit TiOpI/] CIOHTAHHO YTBOPIOETHCS Y 6araTbox
pailoHax piBHMHHOI YKpaiHM, Jie KOHTaKTYIOTb abOpHUIeH-
uuit C. sanguinea subsp. sanguinea Ta MMPOKO PO3IOBCIO-
IPKeHMIT y KynpTypi Ta micusamu Harypanisosanuit C. san-
guinea subsp. australis (Shynder, 2019; Chorna et al., 2021;
Shynder et al., 2022c).

Cotoneaster acutifolius Turcz. [= C. lucidus
Schltdl.] (Rosaceae): neodir, eprasiodirodir, komo-
HOIT; 1. apean:: MiBIEHHO-CXiHOA3IMCbKUIL. —
IIII. — Kuis: HIIII "TonociiBcbknit', cCOCHOBUI
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nic 6ina samisHuni Mbk margopmoro "Hoo6i-
mnyi’ i cranuiero "Bimnui", spigka, 50.482536° N,
30.352004° E, 17.07.2013, dasumos (PWU11427);
TaM camo, 22.08.2014, Jasumos (KW162988); Tam
camo, 03.07.2015, MaBupmos (non coll.); HIIIT "To-
nociiBcpkuit", gy6oBo-cocHoBuit ic 6ins YKuro-
MIUPCBHKOTO 1I0CE, Irpyma, 50.455750° N, 30.302051°
E, 24.05.2014, Oasugos (KW162987). — JIII. —
Kuis: [IHinpoBcbKuil p-H, COCHOBMIA JIiC HEMOAAIK
3anisunyuHoi wratdopmu "IBP3", spinka, 50.45775°
N, 30.697163° E, 22.04.2016, Hasumos (https://
www.inaturalist.org/observations/28737332).  —
IVIC. — Kuwuis: Konua-3acma, B 60py, Aekinbka
ocobus, 50.3023° N, 30.572° E, 07.08.2020, Ilnn-
mep (KW156066; https://www.inaturalist.org/ob-
servations/109042465) (puc. E13); Cupeup, Cu-
PpeLbKUI1 IeHIPOIOTiuHMIT TapK, caMociB, 50.4837°
N, 30.421859° E, 27.04.2022, HIungep (https://
www.inaturalist.org/observations/113546911). —
KuiBcbka 061.: O6yxiBcbKUIT p-H, M. YKpaiHKa, B
6opy 6ina p. CryrHa, fiekinbka ocobuH, 50.1540° N,
30.7356° E, 17.06.2019, uupep (KWHA103076);
Tam camo, 50.148768° N, 30.739746° E, 06.06.2022,
Muupep (https://www.inaturalist.org/observa-
tions/120828921); 6insa c¢. Tauenku, Ha BUPYO-
1i cocHosoro micy, 50.177278° N, 30.659053° E,
08.09.2021, Iunpep (https://www.inaturalist.org/
observations/124629692).

ITpumirTka. Buj mmpoko BUKOPUCTOBYETbCA Y /TicCOMeTTi-
OpATMBHIX HACA[KEHHSIX, [le JIETKO aK/IIMaTU3yEThCs 1 Aae
camociB (Grevtsova, Kazanskaya, 1997; Onyshchenko et al.,
2016; Korshykov, Shkuta, 2019; Orlov, 2019). Panimre st
Teputopil ypbanodmopn Kuepa BkasyBaBcs I CIIOHTaH-
H1X (r1op CUPErbKOro AeHAPONapKY 3ara/IbHOEPXKABHOTO
3HadeHHs (Shynder et al.,, 2018), HBC (Shynder, 2019) ta
Boraniunoro cagy imeni akan. O.B. ®omina (Kolomiychuk,
Shynder, 2021). Ha gocnimxkeHiit Tepuropii Bifommii 3 ycix
perioHiB, kpim JliBo6epexxnoro Jlicocreny (EnexTponHmit
nomaTok S2). SIK agBeHTMBHUI HaBeleHmiT TakKoX s JKu-
tomupcbkoro ITonices (Orlov, 2019).

Cymbalaria muralis G. Gaertn., B. Mey. & Schreb.
(Plantaginaceae): Heodit, eprasiodirodir; 1. apean:
cepensemHomopcpkuit. — IIIC. — Kwuis: Tonoci-
iB, TpimmHM QyHgaMeHTy momikmiHiky, 50.3969° N,
30.51188° E, 04.12.2020, Inunep (KWHA102097);
HBC, sk 6ypsH y Tewmuax, 50.414297° N,
30.562152° E, 02.02.2022, JleBon (https://www.in-
aturalist.org/observations/106024111); tam camo,
3au4aBino y Bigkpuromy IpyHTi, 50.415345° N,
30.559309° E, 12.08.2022, Illunpep (https://www.
inaturalist.org/observations/130647327).

ITpumitka. Lleit Bup movamn dikcysarn B Kuesi Bignoc-
Ho HerjoaBHo (EnexTponumit goparok S2). Pauie BiH 6yB

HaBeJIeHuI1 I cioHTaHHoI ¢opu BoraHiyHOrO cafy im.
akapg. O.B. ®omina (Kolomiychuk, Shynder, 2021).
Cynosurus cristatus L. (Poaceae): abopureHHMI
€BPONENICbKO-KaBKa3bKUIl BUJ, HA MiBAEHHIN MexXi
apeany. — IIII. — KuiB: CBATOIMHCBKMII P-H, Ha
BOJIOTMX JIyKax Ha Oepesi craBka No 14, HeBenmuka
rpyma, 50.446805° N, 30.344787°, 02.11.2023, Ja-

Bupos (sample det.; https://www.inaturalist.org/ob-
servations/191034450). — IINIC. — Kwuis: Tonoci-

IBCBKMIL P-H, Y HVDKHII YaCTUHI CXMJTY O CTPYMKa
Bira 3a mapkanoM napky "®eodanis’, nyxe pinko,
50.334214° N, 30.493625° E, 23.06.2011, [TaBumos
(PWU9616).

IIpumiTka. [Ipyre 3a3HaueHe MicClle3pOCTaHHS, IMOBIp-
HO, B)K€ 3HUKJIO, OCKi/IbK) J10T0 OBTOPHi momyku y 2020-
2023 pp. He MpMHECTN MO3UTUBHOTIO pesynbraTy. Panime
y Mexxax KneBa Bup 6yB HaBemeHuit a1 KageTcpkoro rawo
(Montrezor, 1886), nyk 3amnasu p. Korypxa y Ilyuii-Bogn-
ni (Vasilyev-Yakovlev, 1915) ta CBATOLIMHCBKUX CTaBKiB
(Shevchenko et al., 2007; EnekrponHuit gogatok S2). Y mo-
nichbKiit yacTuni KuiBmyHmu BiH 3aramom, Ma6yTb, Tpans-
€TbCSA CIIOPAJIUYHO, a y [IpaBobepexxHoMy JlicocTery 1toro
peecTpyBa/M y CKIafi CIOHTaHHOI (iopM [eHApOIapKy
"Onexcanppia’ y M. Bina Ilepksa (Shynder, Doiko, 2020),
M. @acriB (EnexTponnuit goparok S2) Ha KuiBmmni Ta B
menppomapky "CodiiBka" B M. Ymanb Yepkacbkoi obmacTi
(Shydlovskyi, 1933). ITpore B M. YMaHb Lieli Buf, iMOBipHO,
€ inTpopyuentom (Chorna et al., 2021). Taxox C. cristatus
BKasyBaBcA AmA o. JKykiB Ta 3aTokm Bep6mion y m. Kuis
(Kozyr et al., 2017), ajie HaIIMMM HOCTiPKEHHAMMN Y IIUX JIO-
Kallifx He OyB MiTBepHKEeHMIL.

Dactylorhiza incarnata (L.) Soé subsp. cruenta
(O.F. Miill.) P.D. Sell [= D. cruenta (O.F. Mill.)
Sod] (Orchidaceae): pinxicumit abopureHHmit ma-
neobopeasIbHUI TAKCOH HA IIBJIeHHI MeXi apea-
ny. — IIIC. — KuiBcbka 06m.: O6yxiBcbKuil p-H,
IIH. OKOJL. C. Benuka Binpiranka, 6anka "Bepem’s’,
€KOTOH y HIDKHIN vyacTuHi cxmny N ekcnosmuii,
Hebararo, 50.10550° N, 30.44257° E, 18.05.2019,
[Innpep, Onpurancekuit, C. Crapomyk (https://
www.inaturalist.org/observations/109246187).

ITpumitka. Ieit TakcoH pOpMaIbHO He OYB YKTIOUEHNIT
no "Yepsonoi kuuru Yxpaiuu"' (Order..., 2021), ane mae
oxopousaTucs y cknani D. incarnata s. 1. Onsa KuiBmyan D.
cruenta Brepite 6yna HaBefeHa B.I. CobkoM 3 60moTncTux
nyk Ha okomuisax M. @acris (Sobko, 1992). Bigomocti npo
nowmpenHs D. incarnata subsp. cruenta y XXutomupcbkiit
obmacti HaBeeHo y my6mikaunii (Orlov et al,, 2022). Kpim
TOTO, 32 HALIMMU JJAHUMU 1€Vl MiJABU] 3pifika TPAIUIIEThCS
Ha JliBo6epexxuomy Ilomicci Ta y JIiBo6epexxromy JlicocTe-
1y, fie 3a3Bu4ail pocte pasom 3 D. incarnata subsp. incar-
nata.

Diphasiastrum x zeilleri (Rouy) Holub [= D.
complanatum (L.) Holub x D. tristachyum (Pur-
sh) Holub, Lycopodium x zeilleri (Rouy) Greuter
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& Burdet] (Lycopodiaceae): pinkicuuit abopureH-
HUJI HOTOBMA, BKIIOYeHUI! [0 "UepBOHOI KHUTHU
Ykpaiun" (Order..., 2021), 6opeanpumnit cybarman-
tuyHuit reoenement. — IIII. — KuiBcbka 0671
BopopsHCbKuit p-H, NH.-3X. OKOM. c. JIy6'sHKa,
Jly6’saHCbKe micHMLITBO, Ha BUpYyO6Li B 6opy, cro-
pammaHo, 50.671638° N, 30.135112° E, 30.04.2012,
Hecnn, Munpep (https://www.inaturalist.org/ob-
servations/109255042).

IIpumitka. [yxe pigkicauit y Cepenubomy IlpupHi-
pOB’I HOTOBMJ, SIKMIT paHille BBaXXaBCsA 3HUKINM Ha Ku-
iBcpkoMmy Ilomicei (Red Data Book..., 2009).

Eleutherococcus senticosus (Rupr. & Maxim.)
Maxim. (Araliaceae): eprasiodir cxigHOa3iiicbKo-
ro noxomkenHa. — IIJIC. — *Kwuis: o. JKykiB —
IIH. Kpall, Y 3aIUVIABHOMY B’s30BOMY JiepeBOCTaHi,
8—-12-piuHMIT KyIll, MOXX/IMBO, CIIE€LIia/JIbHO IIOCafi-
>kerutt, 50.361303° N, 30.563886° E, 07.07.2021,
Onpurancekuit, uugep (KW153606, 153607;

KWHA102265; https://www.inaturalist.org/obser-
vations/86069255).

IIpumiTka. BifoMocTi mpo CIOHTaHHI Miclie3spocTaHHA
Byly B YKpaiHi HaM JIMIIMINCA HEBioMMUMM, afe i BUAB-
JIEHE OCeNuIIle TaKMM, iMOBipHO, He €. Ha pasi sapaxyBanHnsA
1jiei poc/IMHY 10 CKTafly aiBeHTUBHOI (pakuii ypbanodio-
pu Kuesa € nepeguacHumM.

Equisetum telmateia Ehrh. (Equisetaceae):
abopureHHuUI BUJ Ha MiBHIUHIN Mexi apeamy. —
IUIC. — Kuis: IIuporis, 6eper osepa 6ins1 kap’epy,
yTBOpIOE cMyTY o 30 M 3aBoBXKM, 50.35157° N,
30.53793° E, 15.08.2020, MMunpgep (KW156024)
(puc. E14); ypounie "CoBku'", B 3aI/TaBHOMY Jie-
peBocrani Ha Oepesi BomoToky, 50.408981° N,
30.499102° E, 30.05.2022, JleBon (https://www.ina-
turalist.org/observations/119556479).

IIpumirka. Tumosuit nigsuy (E. telmateia subsp. tel-
mateia) Mae €BPOIEICbKO-Cybcepe3eMHOMOPCHKIIT ape-
an. Vloro xopornoriuni 0co6mMBOCTi y piBHMHHIl YacTHHi
YKpainu cBif9aTh Mpo pemiKTOBUI XapaKTep TYT i3 AKOICh
eroxy auTponoreny. Bigomi mokasnitern E. telmateia Ha Ilo-
ninbepkint i [TpupHINIpoBCpKil BUCOYMHAX, a TaKoXK Ha Jli-
BoOepexoki Ykpainu, Oy ManodncenbHuMu (Zerov, 1963;
Chopyk et al., 2003). Y m. KuiB 6y710 Bizome ofHe MicLiesHa-
xomxkeHHs E. telmateia y niBmeHHit dacTuHi 3BipuHIST —
Ha cxuIi KopiHHoro 6epera JIHinpa i3 BuxomaMu I'pyHTOBUX
BOJ, HiBAeHHime Buny6uiipbkoro MoHacTups (HUHI — Tepu-
topist HBC), e jeit Bup ynepie Busisus 10.H. CemenkeBuy
y 1917 p. (Zerov, Oksiyuk, 1924; Semenkevych, 1926). L1
nomyssnis 6yna gobpe Bigoma 6araTboM KUiBCbKUM (hr1o-
pucTam, 60 BIPOROBX HACTYIHUX ABOX AECATUIITD Y Pi3Hi
POKU i pi3HMMM KOJTIeKTOpaMu 3Bifcu 6y/o 3i6paHo Ymma-
110 repbapHux 3paskiB E. telmateia (EneKTpoHHUIT JO[ATOK
S2). Bocranne neit Bup TyT ¢ikcysas JJ.K. 3epo y 1945 p.,
a Ii3Hillle BiH 3HMK YHACTIOK 3aCMi4eHHs CXUTy OyAiBenn-
HuM cMitTam (Zerov, 1963). Hamii sHaxigku BiHOB/IIOIOTH

116

E. telmateia B axryampHOMY CcKiIafi ypbanodmopu Kuesa.
3rigHo cydacHux maHux y Cepennbomy IIpupHinpos’i mic-
LEe3HaXO/KEHHA IbOro BUAY CKOHHCHTPOBaHi IepeBa’kHO
Y3IOBXX CXIIIB IIPAaBOro KopiHHOTo 6epera [luimpa. I1liBHiu-
nime Knesa criiika nomymnanis E. telmateia 3HaXOAUTBHCA Ha
MiBHiYHIi OKOMMLi M. Buiropog, fie BOHa cIieliaIbHO 0XO-
POHSIETCA Y CKIafi 60TaHIYHOI MaM ITKM IPUPORU Miclie-
Boro 3HayeHHs "XBouy Benukumit'. Ille niBHiyHiIE i3071b0O-
BaHa nonyania E. telmateia Bifoma B binopyci 3 okomub
c. buBanbki ToMenbcebkoi 06macTi i Tex mpuypodeHa o Ko-
pinHoro 6epera Juinpa (Skuratovich, Blazhevich, 2009). Ha
niBnens Bif Knesa E. telmateia BOCUTb 9acTO TPAIIIAETHCS
Ha Oepesi [lninpa y Mexxax P>xumiBcpkoi rpomanu O6yxis-
cbKoro paitony (Zerov, Oksiyuk, 1924; Zerov, 1963; Bortni-
ak, 1978a; Shynder et al., 2021).

Erechtites hieracifolia (L.) Raf. ex DC. (Aste-
raceae): HeodiT, KceHO(DIT mNiBHIYHOAMEpUKaH-
cokoro noxomkenHus. — JIII. — KuiBcbka 00m1.:
Bumiropopcekuit p-H, okon. c. [lipHoBe, 6inst go-
poru, pexinbka pocnuH, 50.75736° N, 30.69069°
E, 16.09.2021, Omnpmancekuin (KW153610,
153611; https://www.inaturalist.org/observati-
0ons/95069417). — IINIC. — Kuis: Konva-3acna, Ha
0COKOBOMY 60710Ti, HeBe/nuKa rpyma, 50.310252° N,
30.582868° E, 29.08.2023, HaBupos (https://www.
inaturalist.org/observations/192958680). — Kmn-
iBcbKa 00m.: O6yXiBCbKMIT P-H, MiBJ. OKOJI. Cey-
ma Kosun, 3akasHuk "OOyXiBcbKuii', COCHOBUIT
6ip, JIOKaJIbHA, ajie psCHA KOJoHisA, 50.18464° N,
30.65415° E, 08.09.2021, IIungep (https://www.
inaturalist.org/observations/124754138); c¢. Xo-
mociBKa, BiIbXoBMil /Tic Ha Oepesi o3epa, HeBem-
Ka rpyma, 50.28465° N, 30.519835° E, 19.08.2022,
IOasupos  (https://www.inaturalist.org/observati-
ons/131563722). — JIJIC. — Kuisceka 06i1.: bo-
PUCHINIbCbKMIL p-H, 6ins c. Kuitnis, Ha Bupy6aHiit
minanHni cocHosoro micy, 50.14368° N, 30.92482° E,
30.09.2022, Onpurancskmit, O.A. yropua (https://
www.inaturalist.org/observations/137068654).

ITpumitka. Xoponoriuxi 0co6MMBOCTI BUAY y MiBHIY-
Hilt yacTyHi KuiBIIMHY po3KpUTi y feKinbkox my6ikariax
(Kolomiychuk et al, 2019; Mosyakin, Mosyakin, 2021).
Ynepme y micocrenosiit yactuni Cepepgnboro IlTpupni-
IIPOB’sI KOJIOHIIO IIi€l MOTEeHITHO iHBasiitHOI Yy>XOpigHOI
pocmuay BuAsuB B.JI. Illepunk y bopucninbcbkomy p-Hi
Kuiscpkoi obnacti (Enexrponnuit gogatox S2), a misHinre
1l ONMHMYHI BUIMAJLKOBI 0COOMHM 6y111/1 BUABNIEHI B M. Kn-
eBi — y HBC (Shynder et al.,, 2022a) Ta Boraniunomy camy
im. akag. O.B. ®omina (Kolomiychuk, Shynder, 2021; Enex-
TPOHHUIT JOJATOK S2).

Erigeron strigosus Muhl. ex Willd. (Asteraceae):
Heo(iT, kceHODIT; 1. apeam: IiBHIYHOAMEpPUKAH-
cokmit. — IIII. — KwuiB: O60/moHb, Ha HmicKyBaTmx
naykax, 50.529737° N, 30.534010° E, 18.10.2022,
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OJbIIaHCHKAI (https://ukrbin.com/show ima-
ge.php?imageid=267715). IUIC. — Kuis: o. JKy-
KiB, mimanmit 6eper [Iuimpa, ommuHmvHo, 50.3283.
30.6166, 10.06.2021, MHIunpep, OsnblIaHCbKMI
(KWHA102175; https://www.inaturalist.org/ob-
servations/91025605); HIIII "TonociiBcbkmit', Ha
npocini cocHosoro micy, 50.268582° N, 30.607312°
E, 18.06.2021, Hunpep (https://www.inaturalist.
org/observations/112646835); Ileyepcbkuit — p-H,
HBC, cmonranno, 50.41666° N, 30.562368° E,
22.06.2021, Hlmupep (https://www.inaturalist.org/
observations/91379742); Tam camo, 31.05.2022,

Munapep (https://www.inaturalist.org/observa-
tions/119648178); Tam camo, 14.06.2022, Iun-
ep (https://www.inaturalist.org/observati-

ons/121845749); o. JKykiB, Ha /yKaX, YNMCIIEHHO,
50.344484° N, 30.569645° E, 07.07.2021, Iuu-
mep, Onmnprmancekmit — (https://www.inaturalist.org/
observations/86265408); Konua-3acra, Ha JyKax,
50.319328° N, 30.590053° E, 03.09.2021, Iuu-
mep, Omnpiuancekuit — (https://www.inaturalist.org/
observations/93609738); Ha nykax 6inms Hauio-
HA/JIbHOTO MY3€0 HapORHOI apXiTeKTypu Ta moly-
Ty YKkpainn, 50.35281° N, 30.49656° E, 12.06.2022,

OJIbIIIaHCHKUIT (https://www.inaturalist.org/ob-
servations/121453991); Tam camo, 29.10.2022,
OJIbIIaHCHKUIL (https://www.inaturalist.org/ob-

servations/140408928); barmesa Iopa, Bym. [oxy-
4aiBCcbKa, 6 pgopory, 50.428974° N, 30.495131°
E, 19.06.2022, JleBon (https://www.inaturalist.org/
observations/122792163); Tam camo, 25.06.2022,
JleBoH (https://www.inaturalist.org/observati-
ons/123357787). — KwuiBcbka 06m.: OO6yxXiBchKuin
p-H, 0A. okol. c. JIicHMKM, KOJOHiA Ha mpocilyi,
50.289206° N, 30.517335° E, 18.06.2021, Iluupep
(KWHA102002; https://www.inaturalist.org/ob-
servations/145214978); cemmie KoswH, mcamodit-
Hi mykn, 50.271406° N, 30.629328° E, 18.06.2021,
HInupep (https://www.inaturalist.org/observati-
ons/112646831); c. XopociBka, rpyma 6ims 3armis-
HUYHOro mepeispy, 50.272894° N, 30.536989° E,
18.06.2021, IlIunpep (https://www.inaturalist.org/
observations/112646822); nH. okoi. c. Tanenku, Ha
BUpY6Li cocHOBOTO Ticy, 50.178226° N, 30.657736°
E, 08.09.2021, ITuupep (https://www.inaturalist.org/
observations/124629701).

IIpumirka. bina Kuesa E. strigosus micusamm € maco-
BuM BuzoM (EmexrponHmit gomatok S2), ane BiH TpuBasmit
Yqac 3a/IniIaBcsa MaHOBiI[OMI/IM y BITYM3HAHUX ;u)Kepenax Ta
npuiimascs 3a E. annuus (L.) Desf. Huni xopomnoriuti oco-
6mBocTi BUAY B YKpaiHi pO3KPUTI y IeKiTbKOX My6imiKanisax
(Zavialova, 2017; Orlov et al., 2022; Shynder, Shevchyk, 2022).

Fumaria rostellata Knaf (Papaveraceae): Heoir,
KCeHOQIT; II. apear: LIeHTPaTbHOEBPOIEIICHKIIL. —
IUVIC. — Kwuis: y36iuus HapggHinpssHcbKOro HIoce
Haj, OeperoM osepa Bupybuibke, nokanbHO, ane
pAcHo, 50.41511° N, 30.57074° E, 05.05.2020, IlIu#-
mep (KW156224; https://www.inaturalist.org/ob-
servations/110558330).

ITpumitka. [l M. KuiB E rostellata 6yna HaBefieHa 1me y
XIX ct. (Schmalhausen, 1886), aite B cy4acHiit gopi cTonuii
1ett Bup He sragyerncs (Mosyakin, Yavorska, 2002; Didukh et
al., 2004). Ha KuiBujuHi 110ro Tako)k HELOZAaBHO 3HAXOIN
B ¢. XminbHa BydaHcpkoro paiiony (EnexTpoHHMIT JofaTok
S2). Cypsaun 3 ocobnusocreit nommpenss Buny (Didukh et
al., 2004), cxifHa Mexa II0ro MPUPOFHOTO apearry, IMOBIPHO,
IIPOXOANTD TepuTopieto 3axignoro Ilopin.

Galatella sedifolia (L.) Greuter subsp. dra-
cunculoides (Lam.) Greuter [=G. dracunculoides
(Lam.) Nees] (Asteraceae): Heodir, eprasiodirodir;
I. apea: eBpasilicbkmit cremosuit. — IIJIC. —
Kuis: ypounme Huxua Tenmuka, Ha cxmmi mix
moce i samisHuiero, 50.409015° N, 30.56856° E,
11.08.2022, Onpmancokuit  (https://www.inatu-
ralist.org/observations/130394693); TamM camo,
50.41054° N, 30.569759° E, 15.08.2022, Hlunpep
(KWHA102485; https://www.inaturalist.org/obser-
vations/131478760) (puc. E15).

ITpumirka. Hosuit Buz s ypbanodnopu Kuesa, skuit
€ Brikauem i3 HBC. Paninre Bxxe BiMidasocs 10ro CIIOH-
TaHHe PO3MOBCIOMKeHHs y cxigniit yactuni HBC (Shynder,
2019).

Hesperis pycnotricha Borbas & Degen (Bras-
sicaceae): Heodirt, eprasiodirodit; m. apeam:
V3’ IOHKTUBHMII €BPa3ifiCbKUII /TiCOCTENOBUIL. —
IIVIC. — KwuiB: HBC, camocis, 50.416183° N,
30.55865° E, 20.05.2022, HIunpep (https://www.
inaturalist.org/observations/117921106). — Kwuis-
cpKa 00m.: OOyxiBcbkuit p-H, c. Jlichuku, r. O6-
CEepBATOpHA, cepef JarapHukis, mano, 10.05.2018,
IInanep (KWHA102824); c. Bepesose, Ha y36iu-
yi pmopory, sgmuasino, 50.14211° N, 30.52429°
E, 18.05.2019, IMuupep (KWHA103942); n=.
OKOJI. M. O6yXiB, COCHOBMII JIiC, IeKiNbKa 0cOOMH,
50.128426° N, 30.6101° E, 30.05.2023, llIuugep, [a-
BupmoB (KW s.n.; https://www.inaturalist.org/obser-
vations/164658339).

IIpumiTka. B oxomuiax Knesa micuiespocTanHA 11bOT0O
BUJY, IMOBIPHO, € I[i/IKOM BTOPMHHMM i TIOB’sI3aHi 3 10TO
BUPOIIYBAHHAM Y JE€KOPAaTMBHO-KBiTKOBill KynbTypi, 3a
Mesxamu nprupopuoro apeany (Ilyinska et al., 2007; Ilyinska,
2021).

Hieracium murorum L. aggr. (Asteraceae):
KOMIUTEKC O/M3bKO CITOpifHEHNX abOpUTeHHUX
€BPOIIEIICbKO-CYyOCcepei3eMHOMOPChKIX BUAIB Ha
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O.I. LIMHJEP Ta in.

niBpeHHii Mexi apeany. — IIII. — Kuis: HIIII "To-
nociiBchKuit", [y60BO-COCHOBMI JTic 6171 3ami3Hm-
i Mk crannissvu "binmndi” ta "Ipnine", gysxe pinko,
50.503492° N, 30.284423° E, 23.05.2013, [laBuzos,
B.B. Hautokx, M.C. Kosup (non coll.); Tam camo,
Ha narop6i y my6oBo-cocHoBoMy jici 6ina XKuto-
MHUPCBHKOTO 1I0Ce, YUCTeHHa Ipyma, 50.455645° N,
30.293372° E, 24.05.2014, Jasumos (KW s.n.). —
JIII. — KuiB: y cocHoBOMY 71ici Mibk bpoBapcbkum
moce i cenumem Pubne, 50.477159° N, 30.696118°
E, 08.08.2012, JaBupgos, B.B. Jamok (non coll.). —
ITTIC. — KwuiBcpka 06m.: O6yxiBcbkmit p-H, I,
okoL. c. Jlicuuku, B 60py, 50.28882° N, 30.52076° E,
18.06.2021, Mnugep (KWHA102005).

IIpumirka. Komnnekc supis H. murorum aggr. € Hajl-
3BUYAITHO CKJIAJHVM [Is1 IPaBI/IbHOI ifeHTndikawuii i, He-
3Bakaroun Ha Te, mo y Cepegubomy IIpupHinpos’i itoro
IpPeCTaBHUKY TPAIUIAIOTbCA JIOKAJIbHO, BiH HOTpebye
CIIENia/IbHOTO JIOCTI/PKEHHs 3 HEOJHOPa3OBUM 360poM
cepirtHoro repbaproro marepiamy. Tomy Hamri BKasiBKM
CJIiJ BBaXKaTy NPOBiZOPHUMM i TaKMMM, IO MOTPeOYIOTh
HMOBTOPHUX CIIOCTEpeXeHb y MaitbyTHboMY. 3ibpaHi rep-
6apHi 3pasku 3 oKoi. c. JIicHUKM Ta 3 Jy6OBO-COCHOBOTO
micy 6ins XKutommpcbkoro moce B KneBi, Ha Hany fyMKy,
Hasexxatb 1o H. silvularum Jord. ex Boreau, ane y perio-
Hi OCTIiKeHHsT MOXXYTb TaKoX O6yTu BusiBieHi H. carca-
rophyllum Johanss. i H. gentile Jord. ex Boreau (Shlyakov,
1989a).

Jurinea salicifolia Gruner (Asteraceae): abopu-
TeHHMII HNOHTUYHMIT (Oyro-mHINIPOBCHKUIL) eHpe-
MiYHMIT BUJI Ha MiBHIYHIN Mexi apeany. — IIJIC. —
KuiBcpka 06m.: O6yxiBcbkuil p-H, 3a cc. Xamen's
ta Burauis, Ha kopiHHOMY cxumi p. JHimpo 6ims
ypounia "Kanunose'", uncnensa rpyma, 50.127561°
N, 30.838310° E, 15.07.2015, JJaBupos, B.IO. be-
pesoBcpka (KW123878); mpa. okom. M. YkpaiHka,
BepXiBKa KPYTOCXMIY HaJ| IIPOM3OHOI0, TY4YHUIA
cremn, 50.1256° N, 30.7359° E, 17.06.2018, Illunpgep
(KWHA102860).

IIpumitka. Bup 3pigka Tpamnderbcs Ha Teputopii Kn-
iBcpkoro mato (EmexrponHuit gogatok S2). OcobnmmBocTi
J10T0 ToMpeHHs po3kputi y Husui npans (Flora..., 1962;
Bortniak, 1978a; Gritsenko, 2007).

Lamium amplexicaule L. var. orientale (Pacz.)
Mennema [= L. paczoskianum Vorosch.; L. ori-
entale (Pacz.) Litv, nom. illeg.] (Lamiaceae):

Heo(it, KceHO(IT; . apeam: CXif{HOMOHTUYHUIA.

— IIIC. — KuiBcbka 06m.: OOyxiBcbkmit p-H,
cenuiie Kosun, canatopiit "JKoBTtens", Ha 60opaio-
pi Tporyapy, 50.26167° N, 30.62126° E, 18.06.2021,
Munpep (KWHA102197; https://www.inaturalist.
org/observations/112646832).

IIpumirtka. [Ipuponuuit apean L. amplexicaule var. ori-
entale B YkpaiHi oxomnioe CTeroBy 30Hy i miBIeHHY cMyTy
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Jlicocreny, miBHiYHiIIE 11l TAKCOH TPAIIIAETHCA K 3aHeCe-
Ha pocmyHa. Y ITpaBobepesxnomy Jlicocteny Bimomi ymumre
nooxnHoKi BKasiBku 3 Yepkamyuanu ta Knisuyau (Kleopov,
1929; Flora..., 1960; EnexTpoHHMII FORATOK S2) i IpuHAM-
Hi B OCTAHHBOMY PETiOHi MOBa Jijie ITPO 3aHECEHH:, TOJi AK
BXe y cxigniit yactuni KpormvBuuuunun L. amplexicaule
var. orientale TpannseTbcs focuThb dacto. Ha JliBo6epexoki
KuiBumau Bin dikcyBaBcs nuiie y miBaeHHiit yactuni bo-
PUCIINIBCHKOTO PafOHy: OKOJL. C. JIiBMYKM, y BEpXHill 9acTH-
Hi cxuny 6anky Iopyd 3 I0/IeM, MajouucebHO (MabyTh,
3aHeCceHo — B iHIMX Miciax y JliBuykax pocte Tumosuii L.
amplexicaule), 50.093152° N, 31.299733° E, 07.04.2016, [la-
BupoB (KW133370); c. Crymenuku, 6yp’siH 6 goporu Ha
c. Kosnis, 50.210096° N, 31.599091° E, 22.04.2019, JlaBuznos
(KW s.n.). IliBgensimue, y IlontaBcpkiit obmacti L. ample-
xicaule var. orientale € 3BU4aiTHOK 6Yp THOBOI POC/INHOIO,
topi sk L. amplexicaule var. amplexicaule, HaBIaku, € BKpait
ManornoummpennM TakcoHoM. Y Kuesi L. amplexicaule var.
orientale Bxe BigmivaBcs (EmektponHuMit gogatox S2), a Ha
teputopii HBC 3apa3 Tako HaABHI ABi 3aHOCHI KO/MOHil
niei pocmuy (Shynder et al., 2022a).

Lepidium campestre (L.) W.T. Aiton (Brassicace-
ae): HeoiT, KceHOIT, 1. apeast: MiBAeHHOEBPOIEII-
cokuit (cepensemuomopcpkmit). — JIII. — Kwuis:
JIHINpOBCbKMII Pp-H, Ha 3aliSHUYHOMY HacuIi
6ina mwratrdpopmu "IBP3", rpyma 3 ~30 ocobus,
50.443943° N, 30.697357° E, 20.05.2013, [laBupoB,
B.B. Harox, M.C. Kosup (non coll.). — ITJIC. —
KuiBcpka 061.: O6yxiBcpkuit p-H, Mk c. Kpeme-
Hue i c. XofociBKa, HeBe/InKa IpyIa y KaHasi 61/
mopory, 50.289412° N, 30.492439° E, 31.05.2018,
Hasupos, B.B. Namok, [I.C. Burokypos (KW s.n.).

Lonicera caprifolium L. (Caprifoliaceae): He-
odit, eprasiodirodir; m. apeam: cybcepeaseMHO-
mopcbkuii. — IDIC. — Kwuis: Byn. AkajeMmika
JlebeneBa, 4MClIeHHa Ipyla y TOpiXOBOMY ralo,
50.351654° N, 30.490896° E, 17.05.2020, [laBupoB,
A.O. J[asupmosa (https://www.inaturalist.org/ob-
servations/46466197); Tam camo, 17.05.2020, Onb-
manceknit  (KW148568; https://www.inaturalist.
org/observations/46261816 (puc. E16), — nHaBecHi
2021 p. pepeBOCTaH y LIbOMY MiCLI€3HaXO[ KEHHI
Oys1o moBHiCTIO 3HUIIEHO Bupy6kon. — KuiBcpka
0071.: O6yxiBCbKMIl P-H, ITH. OKOJIL. cenuina Kosus,
cocHoBuit nic 6in1 CTOMMYHOrO MIoce, KypTHHA
wiomero 6mm3bko 15 M2, 50.268431° N, 30.614329°
E, 12.05.2023, MaBumos, A.O. TaBumona (https://
www.inaturalist.org/observations/161642028).

ITpumitka. Panime L. caprifolium yxe 6yna HaBemeHa
s apBeHTMBHOI (iopy Ykpainu (Protopopova, Sheve-
ra, 2014) Ta 3oxpema yp6anodnopu Knepa (Shynder et al.,
2020b; EnexTpoHHMUIT fOZATOK S2).

Lycopodium clavatum L. (Lycopodiaceae): abo-
pUreHHMIT TaHOOpeanbHUI BUJ Ha IiBJIEHHIN
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mexi apeany. — IIII. — KuiBcbka 06m1.: Buro-
POACBHKUIL p-H, OKOJ. C. JIIOTDX, B COCHOBOMY JIici,
[50.71° N, 30.38° E (+/- 500 m)], 25.07.2008, Onb-
mancbkuit (KW093011). — IIIC. — Kuis: HIIII
"TomociiBcpkmit”, 3a ¢. Mpuru, 6epe3oBo-COCHO-
BUIT 1ic, 3pimka, 50.285946° N, 30.563636° E,
18.03.2015, Hasupos, B.IO. bepesoscbka, [0.IL.
ManaxoB (KW s.n.). — KuiBcbka 06m.: Pacris-
CbKMIT P-H, cX. OKol. c. Bemmka ConraHiBKa,
6epesusk 6ins moce KuiB-Opeca, gHO 6anku,
50.1775° N, 30.2174° E, 10.06.2018, Illnnpep
(KWHA102875;  https://www.inaturalist.org/ob-
servations/154935960); ¢. Mama ConraHiBKa,
Kpall COCHOBOIO JIiCy Ha MeXi i3 3ammaBoo p.
CryrHa, 50.181191° N, 30.163984° E, 17.03.2023,
HOasumoB  (https://www.inaturalist.org/observati-
ons/151471676). — JIJIIC. — KuiBcbka 061.: bo-
puUCHinbCcbKuUit p-H, MiX c. IIponis i c. Bumenbku,
Ha MIIIAHOMY Y3JIiCCi COCHOBOIO JIiCy, HeBenMKa
KypTuHa, 50.270674° N, 30.780315° E, 18.04.2013,
Hasugos (KW109877).

ITpumirka. Y miBHiuHIN uacTuni IIpaBoGepexxHOro
Jlicocreny L. clavatum pawnime 6yB HaBemenuit s Kue-
Ba 3 Konua-3acnu Ta 60oTaHiuHOro 3akasHmka "JlicHuku"
(Parnikoza, 2012; Pryadko, Arap, 2012; Novosad, 2016), a
miBeHHine — 3 OKOMMIp 3ami3HnYHOI mnardopmu "Ma-
moTnHKa" (Maryushkina, 2010), ypoumma "Kpyrmmx"
(Churilov, 2015; Novosad, 2016), okonuup cenuina Kosus,
cent Crapi Bespamnui ta Tpuninnsa (Montrezor, 1886; Enek-
TpoHHUI fomartok S2). Hai Ha miBmens Ha IIpaBoGepex-
ki, y Mexxax Yepkammuy, L. clavatum Bigommit i3 mima-
Hoi Tepacu JIninpa B xonmmmuboMy KaniBcbkomy paiioni
ta Yepxacpkoro 6opy (Yanata, Yanata, 1912; Zerov, 1924;
Bortnyak et al., 1990), a Takox OyB BUSBICHWII B ypO4N-
i "Mara Bepesnna” B okort. ¢. Benuka CeBacTbsiHiBKa KO-
MIIHBOTO XPpUCTUHIBChKOTO paitony (Chorna, 2002). Ille
OfIVH SHUK/INIT HUHI JIOKa/iTeT 6YB BKa3aHMII [/I OKOJINIIb
konuuHboro . Koxxapku Ha tepuropil cydacuoro Orex-
caHppilicbkoro paitony Kiposorpascpkoi o6macTi, mo 6ymo
3aTomyieHe Bojamy KpemeHuynpkoro Bogocxosumia (Ze-
rov, 1924). V niBobepexHiit micocrenosint gactuni Kuis-
mwynaK L. clavatum 3pigka Tpamnserbcs Ha 60poBilt Tepaci
Jninpa y Mmexxax BoponbkiBcebkoi, [liBuukiBcpkoi Ta Ilepe-
ACTMABCHKOI rpomMaj; bopucminbCchbKoro paitony, a miBieHHi-
me y CepegaboMy IIpnnHinpos’i ¢ikcyBaBcs 1ie B OKOIL C.
Jenbru 3omoroHicpkoro partony Yepkacbkoi obmacri (She-
vchyk et al., 2009).

Nicandra physalodes (L.) Gaertn. (Solanaceae):
HeoiT, eprasiogirodir; m. apear: niBgeHHOaMe-
pukancpkuit. — IIIC. — KwuiBcbka 06m.: O6y-
XiBcbKuMit p-H, cenuie Kosun, Ha y36iqqi IOpOru,
50.25937° N, 30.64908° E, 07.10.2021, Omnbuias-
cekuit (KW153502, 153503; https://www.inatura-
list.org/observations/97457529) (puc. E17).

ITpumitka. Bup sgaBHa KynbTuByBaBcsa i (ikcyBaBcs
y Kuesi Ta inmmx mynkrax Cepepmuboro ITpupHinpos’s
y spudaBimomy Burasagi (Rogovich, 1869; Flora..., 1957;
EnexTpoHHMII fOFATOK S2).

Ostericum palustre (Besser) Besser (Apiaceae):
abOpUTeHHMIT [[eHTPaTbHOEBPOIEICHKO-3aXiTHOCH -
6ipcpkmit Bup, ykmodenuit go Jopatky I BepHcbkoi
kouBeH1ii. — IITI. — KuiBcbka 06m.: PacTiBcbKuit
P-H, OKOJL ¢. 3a6ip’s1, Ha 3a00/I0YEHNX JTyKaX, JyXKe
pinko, 50.314066° N, 30.238135° E, 06.10.2022, [la-
BumoB, A.O. JaBupmosa (https://www.inaturalist.
org/observations/137892182). — IIIIC. — Kwuis-
cbKa 00m.: O6yxiBcbkmil p-H, oKonl. c. Komauis,
rigponoriuamit  3akasHuk "KomauiBcbkmit’, Bo-
nori nyku y 3amnaBi p. CTyrHa, 4lCI€HHA IpyIa,
50.134862° N, 30.478878° E, 14.08.2015, laBumos,
B.IO. Bepesoscbka (non coll.); okorn. c. Mama Corn-
TaHiBKa, BOJIOTi MyKM y 3amnasi p. CTyTHa, mye
pinxo, 50.182714° N, 30.154828° E, 09.09.2022,
Hasupgos, A.O. Hasupona (https://www.inatura-
list.org/observations/134737640). — JIJIC: — Ku-
iBcbKa 007m.: Bopucnoinpcbkmit p-H, Ha 3abomo-
YeHUX JyKax Oing samisHunmi Mbkx mratrgopmoro
"TpaBHeBa" i cTaHnieo "Bopucmine”, ciopagudHo,
50.373390° N, 30.990933° E, 18.07.2012, JaBuaos
(PWU10289).

ITpumiTka. Majonommpennit BUA, Kl y MaiibyTHbO-
My MoXKe OyTH MepCreKTUBHUM IS PerioHanbHOI OXOPOHU
na KuiBumyni. 3a ymiteparypHuMy JaHuMu, y MeXXax IIpaBo-
6epe>XHOI TiCOCTENOBOI YaCTMHM 06/1aCTi TAKOX BiTOMUIL 3
oxonuib mict Kuis, bina Ilepksa, cen. Crasuie i c. Kcase-
piBka binonepkiscbkoro partony (Kotov, 1955; Onyshchenko
et al., 2016). IliBgennime Ha JliBoGepexoki KuiBmyHu Bin
6yB 3a¢ikcoBaHMIT Ha BOMOTYX JIyKaX 3aIiaBu p. TpyoOixk
y M. Ilepeacnas (50.079020° N, 31.468749° E, 31.08.2015,
HaBupos; KW s.n.) Ta B okommusx cin Tonosypis, Kuiinis i
ComnykiB bopucninecpkoro p-Hy (Solomakha et al.,, 2021).
Y mexax IIpaBobepesxnoro Jlicocrerny Yxpaiun O. palustre
poscistHo Tpamserscsa y Yepkacokiit obmacti (Kotov, 1955;
Shevchyk et al., 2009) Ta 3pigka y niBHIYHO-CXifHiil YacTHHI
Kpomusuuraunnu (Kotov, Tanfilyev, 1934; Paczoski, 2008).

Papaver stevenianum A.D. Mikheev [= P
dubium L. subsp. stevenianum (Mikheev) Ku-
bit & Siposovd] (Papaveraceae): Heodit, KceHo-
¢it, xomoHO(iT; 1. apeam: KpPUMCHKO-KaBKa3b-
kuit. — IIC. — KuiB: pynepanbHa #insgHKa 61
micocMyrn MiX Byl Axagemika 3a6o/m0THOrO i
napkoM "deodanis’, HeBenuka rpyma, 50.343498°
N, 30.501501° E, 31.05.2020, HaBupmos, A.O. [a-
BugoBa (KW162983; https://www.inaturalist.org/
observations/48028443); CronmyHe IIoce, rpyma
B3JIOBX floporu Hemopmasmik rotemo "Ramada En-
core", 50.340855° N, 30.553510° E, 12.05.2023,
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Hasupmos, A.O. Tasugosa (non coll.); cennme ITu-
poriB, 4ncneHHa rpymna 6ins aBTOOYCHOI 3yIMHKU
Ha Kinpuesinn poposi, 50.341692° N, 30.532867°
E, 14.05.2023, JaBupnos (sample det.).

ITpumirka. Lleit Buj Ha/MeXUTh AO TAaKCOHOMIYHO IIPO-
6nemuoi rpyrm P. dubium L. s. 1. (Horandl, 1994; Siposova
etal., 2002) i IIOIIepeSHbO HaMU NPUIIMAETHCA AK CaMOCTIl-
Huil. Jlo XapakTepHUX 03HaK P, stevenianum Hane>xaTb »KOB-
TOTApsTINIT JIATEKC KOPEHs Ta HAsBHICTD 0Ope pO3BIHEHMX
YOPHMX KIMHONIOAIOHNX IUIAM Ha ACKPaBO-4ePBOHMX IIE/TI0-
CTKaXx, SIKi 9acTO JOXOMSATh MaibKe 10 ixHix BepxiBok (Ego-
rova, 2001). ITpo umcnenHi 3HaxifKu Iiel Ty>xopimHOI poc-
JIMHM Ha 3a/Ii3HMYHMX Hacumax JIiBoOepexoks YkpaiHu, y
TOMY 4MCTI B agMiHicTpaTuBHUX Mexkax Kuepa ta Kuiscbkoi
obmacri, Bxe mosigomstocs pasime (Davydov, 2019), ane
3apas BUJ| aKTVBHO IIOIIMPIOETbCA BXKe He Ti/IbKM 3a/Ti3HNU-
e, a it aprouutsaxamu (EnexTpoHHMit fogaTok S2).

Phragmites altissimus (Benth.) Mabille [= P. aus-
tralis (Cav.) Trin. ex Steud. subsp. altissimus (Benth.)
Clayton] (Poaceae): Heodit, KceHODIT; I1. apea: cy0-
cepensemHomopcbkmit. — ITII. — Kuis: O60moHb,
6eper osepa VMopaancbke, 50.495814° N, 30.498626°
E, 07.10.2021, Hlunpep (https://www.inaturalist.
org/observations/125931069). — KwuiBcbka 001.:
M. Bumropop, 6eper neBenukoro 6omota 6ims Ku-
IBChKOTO BogocxoBuina, 50.599641° N, 30.4995° E,
20.02.2022, Iunmep (https://www.inaturalist.org/
observations/108501472). — IIJIC. — Kuis: xyTip
Binbuuit, Geper craBka, 50.323221° N, 30.532055°
E, 27.10.2020, IlIunpep (https://www.inaturalist.
org/observations/111754746); o. JKykis, Ha O6e-
pesi o3epa, 50.32446° N, 30.58787° E, 04.06.2021,
Munpep, Onpurancekuit (https://www.inaturalist.
org/observations/81619358); tam camo, 03.09.2021,
Mnupep, Onbuiancekuit  (https://www.inaturalist.
org/observations/93601612). — KwuisBcbka 061.:
OO6yxiBcbKMil p-H, M.-CX. OKOM. cemuita Kosuw,
6eper 3arokm [IHimpa, 50.215544° N, 30.704748°
E, 07.08.2018, Hluupmep (https://www.inaturalist.
org/observations/108890610); Tam camo, Ha Tpebi
craBy mo p. Kosmnuka, 50.22982° N, 30.657395° E,
25.09.2021, Onpmancekmit (https://www.inaturalist.
org/observations/96109068); Tam camo, 19.06.2023,
Mnupep (puc. E18); mix cemamu Tanenkm i He-
mepiB, Oeper kanany, 50.150387° N, 30.658299° E,
05.09.2018, MImupep (https://www.inaturalist.org/
observations/108968983); miH. okos1. ¢. Tamenku, 60-
j0TO Oinma samisHuni, 50.168832° N, 30.677624° E,
09.06.2019, Ilnupep (https://www.inaturalist.org/
observations/109166188); cx. okoi. c. TaneHku, Bu-
cyireHe 60/m0T0, MacoBo, 50.16343° N, 30.684844°
E, 09.06.2019, Iuupep (https://www.inaturalist.
org/observations/109166199); Tam camo, 11.10.2020,
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Mnupep (https://www.inaturalist.org/observati-
ons/111759353); 3ax. okoi. ¢. Tauenku, 601010 6is
nopory, 50.163542° N, 30.667103° E, 08.09.2021,
Mnupep (https://www.inaturalist.org/observati-
ons/124629667); mH. OKOM. M. YKpaiHka, Geper p.
Cryraa 6insa samisumanoro mocry, 50.152831° N,
30.73395° E, 15.08.2020, HIuupep (https://www.in-
aturalist.org/observations/110173892); m. OG6yxis,
KOTOHis 61151 moporm, 50.122881° N, 30.66035° E,
06.09.2021, Iunnep (https://www.inaturalist.org/
observations/104483849). — JIJIC. — KwuiBcbka
06m.: bopucrinbebknit p-H, ¢. Boponbkis, 6eper p.
IkBa, 50.22027° N, 30.89666° E, 30.09.2022, Onb-
mancpkuit, O.A. @ytopna (https://www.inaturalist.
org/observations/137060605).

ITpumiTka. HaBogmMo 1eil TaKCOH AK CaMOCTINTHMIT BUJ,
(Tikhomirov, 2021), X04a if0ro cucTeMaTHKa i HOMEHK/IATY-
pa (30kpema, paBU/IbHI Ha3BM B paH3i BUAY abo migBuUAY)
JIMIIAIOTHCS TPOOIEeMaTHYHNMI i HOTPEOYIOTh MOFAIBIINX
nocnimkenb. B Ykpaini Ha niBgai CrenoBoi 30HM BiH, iMo-
BiIpHO, € IPUPORHNUM, ajIe HIHI BXKe PO3MOBCIOANBCS 5K af-
BeHTVBHuII y 6inbinocTi perionis (Kuz, Starovoitova, 2014;
Zvyagintseva, 2015; Dubyna et al., 2017; Bezsmertna et al.,
2022; Orlov et al., 2022). ¥ m. KuiB (a Takox i B YkpaiHi B
uinomy) P. altissimus ynepiue 6yno BussieHo y 2011 p. Ha
O6orowi, Ha 6epesi 03. Onevens Hivkue a6o Mopnancbke
(Karpova, Klepets, 2013). Ha JliBo6epexxunomy Ilomicci meit
BUfI OYB TaKkO)X HeIOflaBHO BMsABIeHMI Ha UepHiriBuiu-
Hi Herofanik Mexi 3 KniBcpkoro 0671.: YepHiriBebknit p-H,
I/.-CX. OKOJL. ¢. KpexaiB, Ha BelMKOMY O4depeTsHOMY 60110~
Ti, copaguano, 50.778672° N, 30.833894° E, 30.09.2022,
IMungep, B.II. Komomiiuyk (https://www.inaturalist.org/
observations/150565918).

Pilosella floribunda (Wimm. & Grab.) Fr.
(Asteraceae): TIpOrpecMBHMIT LIEHTPaIbHO-CXifi-
HOeBponeiicbkuit abopurenuuit Bug. — IIII. —
KuiBcbka 060n.: Bumropopcekmit p-u, ¢. Hosi
ITerpiBui, HabepexxHa p. JHinpo, 50.621992° N,
30.471715° E, 08.06.2020, Munupep (https://ukrbin.

com/show_image.php?imageid=156830;  https://
www.inaturalist.org/observations/109662439). —
IVIC. — KwuiB: Bupy6udi, Hag xanamom p. Jlu-
6inp mip JIncoro Topolo, cyxa pymepanbHa [iaH-
Ka, 50.3991° N, 30.5550° E, 20.05.2019, Hlunpep
(KWHA s.n.); ys6ivua poporm Oinsa 3aisny Ha
mict ITatona, 50.4243° N, 30.5669° E, 31.05.2020,
Muugep (KW156229); boraniunuit capg im.
akag. O.B. ®ominHa, cmoHTaHHO, 50.44452° N,
30.499895° E, 09.06.2021, IlIunpep (https://www.
inaturalist.org/observations/95871271). — Kwuis-
cbKa 006m.: O6yxiBcbkmit p-H, 1. OKoi. c. JlicHu-
K11, B 60py, 50.289023° N, 30.521004° E, 18.06.2021,
Muuanep (KWHA102027, 102028; https://www.
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inaturalist.org/observations/112645713); 3ax.
oxkon. c. Iligripui, BepxiBka ropm, 50.2364° N,
30.5371° E, 26.05.2019, Iuupep (KWHA103431);
c. Tpumia, mepemr na marop6i, 50.1271° N,
30.7565° E, 26.05.2019, Iunpep, C. Crapomyk
(KWHA103866).

IIpumirka. Huni 1eit Buj € o4HMM 3 HalIpO3MOBCIOIKe-
Himux npexncraBHukis popy Pilosella Hill y ITpaBobepesx-
Homy Jlicocremy, 110 HEMPAMO MiATBEPIXYE MOTO IMOBIp-
Hy ribpugorenHy npupogy. s IbOro TaKCOHY BKasaHa
KOMOiHaniss 0aTbKiBCbkuX BuAIB P caespitosa (Dumort.)
P.D. Sell & C. West x P. lactucella (Wallr.) P.D. Sell & C. West
(Shlyakov, 1989b). 3asHaunmo, 10 ZOCUTH YACTO Y CIIi/Ib-
Hyx Miciax nommpenns P, floribunda i P. officinarum tpa-
IUIAETDCA IxXHiN ribpup P. x piloselliflora (Naeg. & Peter) So-
jak [= P. x apatelia (Nageli & Peter) Sojak].

Plantago uliginosa FW. Schmidt [= P major
L. subsp. intermedia (DC.) Lange] (Plantagina-
ceae): aOOpMUTeHHUII  3aXiZHOIA/eO0APKTUYHMI
Bup. — IITI. — KuiB: Onekcangpiscbka Crnobinka,
Kpail acdanproBol mopbxku 6ins1 mpocnekry Ba-
nepis Jlobanoscbkoro, 50.417983° N, 30.478101°
E, 04.12.2021, JleBoHn (https://www.inaturalist.org/
observations/102521772); O6ononb, Geper o3sepa
Bep6ue, 50.489662° N, 30.511121° E, 03.09.2022,
HaBupmos, A.O. JaBupmosa (https://www.inaturalist.
org/observations/134607491); O6onoub, Ha 6e-
pesi 3aroku [Juinpa, 50.516748° N, 30.525985° E,
04.09.2022, Onpuranceknit (https://www.inatura-
list.org/observations/133657096). — ITIJIC. — Kuis:
y36iuuss Byn. CamepHo-Crmobifcbka, Ha IyCTH-
pi, 50.4029° N, 30.53961° E, 25.06.2020, llIunnep
(KWHA102062;  https://www.inaturalist.org/ob-
servations/102072094); Konua-3acma, Ha BOJIOTUX
JyKaxX Y3foOBX IPYHTOBUX pjopir, 50.327939° N,
30.576743° E, 04.06.2021, Iunpep (https://www.
inaturalist.org/observations/81852459); HBC, Ha
JOPDKKaxX y NPOMIKKaX MK TPOTYapHOK IUIUT-
KO0, uymciaeHHo, 50.414432° N, 30.561106° E,
19.08.2021, MMuupep (https://www.inaturalist.org/
observations/91760707); Tam camo, 31.05.2022,
Munupep  (https://www.inaturalist.org/observati-
ons/119644357).

Polygonum novoascanicum Klokov [= P. bord-
zilowskii Klokov] (Polygonaceae): 1eHTpaIbHOEB-
pasiiiceknit abopurennnit Bug. — IIJIC. — Kuis:
Bl/my61/mi, Ha 3aJISHNMYHMX HACUIAX, PO3CifAHO,
50.403429° N, 30.562249° E, 2012-2018, Hlnnapep
(sample det.); Konwa-3acma, B 60py, Ha mpocii,
yacTo, 50.3060° N, 30.5694° E, 07.08.2020, Illuunep
(KW156067; https://www.inaturalist.org/observati-
ons/109064477). — KuiBcpka 06m.: O6yxiBchKuii

P-H, 3X. OKOJ. M. YKpaiHka, Ha IicKy 6ins 3anis-
Hyni Mbkx mwiarpopmamu Tamenkn' i "Cryraa’,
50.156746° N, 30.719076° E, 23.07.2017, Ulungnep
(sample det.); M. Ykpainka, Ha micky Oins 3anis-
uuii, 6araro, 50.1429° N, 30.751° E, 25.07.2020,
Muupep (KWHA102241; https://www.inaturalist.
org/observations/111101212); mH. OKO/M. M. YKpa-
iHka, B 60py, 50.1578° N, 30.73287° E, 15.08.2020,
Mnupep (KW156061; https://www.inaturalist.org/
observations/110173884); mH-cX. okon. c. TaueH-
KJ, Ha 3aJ/li3HNYHOMY HAacHIIi Ta IIOPYY Ha JIOpO-
31 y cocHoBomy rici, 50.170093° N, 30.676046° E,
11.10.2020, Inugep (KW159637); Mk cemuieMm
Kosun i c. Hosi Bespapndi, B 60py, 50.193667° N,
30.652779° E, 08.09.2021, Illunpep (https://www.
inaturalist.org/observations/124754131).

ITpumirka. IMoBipHO, caMe [0 LIbOTO BUJY HA/IEXUTb
BkasiBka E. Tpayrderrepa (Trautvetter, 1853) Ha P. patu-
Ium M. Bieb. 3 mickiB Ha miBHi4 Bif c. Tpumia, fe HuHi
posTamoBane M. YKpaiHka. Bup € 1ocuTh MpoKo posIo-
BCIOJDKEHVMM Yy CTENOBili 30HI YKpaiHu, aje 3aBIAKN TOMY
10 BiH HaJIEXUTD J10 11caMO(daHTIB, 10T0 apean OXOIUTIE
iHIII IPUPOJHI 30HM, a TOMY BUJ, HE Ma€ BBaXKATUCA CTe-
OBUM reoesieMenToM ¢opu. Ilpuponunii apean P. novoas-
canicum nimanuMn MacuBamu Cepennboro ITpupHinpos’s
HoxonuTh Ha miBHiY go M. KuiB. Ha JliBo6epexxnomy Ilo-
micci meit Bup OyB BusiBleHuit y UepHiriBcpkiit o6macTi
Henopamik ii Mexi 3 Kuismynor: HITIT "3amicca”, mimana
OCTeIHeHa JIyKa Ha mifiBuienHi, 50.749157° N, 30.843263°
E, 30.09.2022, luupep, B.IT. Konomirtayxk (https://www.in-
aturalist.org/observations/150565933).

Polypodium vulgare L. (Polypodiaceae): mano-
MOMIMPEHUIT aOOPUTEHHMIT BUJ| 3 U3 IOHKTUBHIM
apeamom. — IITI. — KwuiBcpka 06m.: Bumropog-
CbKMII p-H, OKOJ. C. JIFoTiX, cocHOBMII ic, 50.71°
N, 30.38° E (+/- 500 M), 25.07.2008, OnplraHCbKMi
(KW137713). — JUIC. — Kuiscbka 06m.: bopu-
CIZIbCBKMIL p-H, OKOJL. ¢. IIponiB, cocHoBMII /1ic, Ha
marop6ax, 50.215041° N, 30.814219° E, 04.06.2015,
Hasupmos, I1.A. Tumomenko (KW129749; https://
www.inaturalist.org/observations/30031342).

IIpumitka. Apean Bupy oxoroe €spony, Cubip, 3a-
xigny i Cepennio Asito, ropu Atnac y Mapoxko, Kamncpki i
IIpakoHOBi ropu Ha miBgHi Adpuky, apxinenar Keprenen B
InpificbkoMy OKeaHi, a AIK 3aHOCHUII BiH 3Hal/JeHNIT TAaKOX
y IliBniunit Amepuni Ta Hogiit 3enangii. Jani mpo momm-
penns P. vulgare B okormipsix Kuesa ysaranpreHi B my6ika-
uii (Davydov, Poliovyi, 2015), iX c/Iif ZOIOBHUTY HOBUMMU
sHaxigkamy (EnexTponumit jomatok S2). Bup takox BKa-
3aumit i nispennoi wactuny HITIT "TonociiBepkmit” y M.
Kuis (Onyshchenko et al., 2016).

Polystichum aculeatum (L.) Roth (Dryopterida-
ceae): pinKicHMIT aDOPUTeHHMIT BUJ 3 13 IOHKTUB-
HuM apeanoMm. — IIJIC. — KwuiB: xyTip Binpauii,
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O.I. IMHOEP ra in.

Puc. 8. CrenoBa pocnmuHHICTD i3 Salvia nutans 6ins c. Je-
pes’sHa O6yxiBcbKoro paitony (dpoto O. llnuaepa, 2019)

Fig. 8. Steppe communities with Salvia nutans near the village
of Derevyana, Obukhiv District (photo by O. Shynder, 2019)

B Apy MK JIHIIPOBCHKUM IIOCE i MOTOTPEKOM
"TInporis", uncnenno, 50.328929° N, 30.536087° E,
19.02.2023, DaBumos (KW162975; https://www.ina-
turalist.org/observations/149214497). — KuiBcbka
06m.: O6yxiBcbkMIT p-H, ¢. Xanerr's, ByOoBmil Jic,
3pigka, 50.114353° N, 30.829885° E, 15.07.2015,
Hasupos, B.IO. BepesoBcoka (KW123752).

IIpumitka. et Bup, nommpenuit B €spomi, IliBHiuHiit
Acpni, 3axigHin Asii, [iMamasx Ta miBHIYHO-3axifHIT Ja-
cruHi Kurato, jiiie mopiBHsIHO HelOAaBHO OYB BUSIBIEHNI
y Cepennbomy IIpupaHinpos’i, a ;o Toro 6yB Bigommit e
3 Ki/IbKOX /TOKamiTeTiB B iHmMX perionax kpaiuu (Flora...,
1936). Y mexax m. KuiB Bin 6yB goci Bigommit Tinbku 3 [o-
nociiBepkoro sicy (Liubchenko, Padun, 1985; Onyshchenko
et al., 2016) Ta COCHOBOTO JIiCy 3€/IEHOMOXOBOTO Ha Tepaci
p. Huinpo y xBaprani 44 Konuya-3acniBcbKOro micHMUIITBA
(Priadko, Arap, 2012). 3aranom na KuiBmusi P. aculeatum
MONIMpPEHNII BUKIIOYHO Y HpaBoOepexHiil micocTenosii
JacTHHI, 30KpeMa B IiBAeHHil yactuni O6yxXiBCbKOroO pa-
itony y mexxax Prxnmiscpkoi OTT (Shynder et al., 2021).

Pontederia crassipes Mart. [= Eichhornia cras-
sipes (Mart.) Solms] (Pontederiaceae): Heoir,
eprasiodirodirt, edemepodit?; m. apeam: miBgeH-
Hoamepukancbkuii. — IINIC. — Kwuis: o. JKy-
KiB, Ha Oepesi [JHuinpa, 50.32691° N, 30.61866° E,
09.10.2021, Onpmancekuit  (https://www.inatura-
list.org/observations/97671638). — KuiBcbka 06
OO6yxiBcpKuit p-H, cenuie Kosnn, y HeBenukiit 3a-
toui [Muimnpa, 50.24551° N, 30.67368° E, 07.10.2021,
Ompumancpkuit  (https://www.inaturalist.org/obser-
vations/97457516).

ITpumirtka. € iHBa3ilTHO0O POCINMHOIO Yy BOROIIMaX Oara-
THOX KpaiH TPOIIKIB i CyOTPOIMIKIB, TOX I10T0 eKCIIaHCis ¥
BOfIOVIMax YKpaiHV y 3B’A3KY i3 I7106a1bHMM MOTeIIiHHAM
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6yma nmporuososanoio (Chorna, 2014). Sk ebemepodir Buz
6yB 3adikcoBanmit paxinre Ha [IpaBo6epexxaomy Ilormicci B
okomuipix M. Mamue JKutoMupcbkoi 0671, y BOJOCXOBMII
Ha p. Ipma 6ins ouncHux cropys MamnHCbKOI IanepoBol
babpuku, ge yreoproBas 12.10.2009 Bemuki sapocri (Orlov,
2019). B ypbanodnopi M. Kuesa P. crassipes yneplie BUsIB-
nenuit y 2020 p. B OZHOMY 31 CTaBKiB y IiBHIYHO-3aXifHilA
YacTuHi MicTa, a B 2021 p. Bifj3HaYeHi MaCcOBi cCramaxm y
IpeHaxHMX KaHamax OcoKOpKiB Ta nporokax JIninpa B nj-
cx. oxommui micTa (Prokopuk et al., 2021). B ocinHiit nepiop,
2020-2022 pp. B oxomuipsix Kuesa 3adikcoBaHo HM3KY iH-
IIMX J10ro MiciesHaxomkeHb (EnexTponumit nogarok S2).

Rosa marginata Wallr. [= R. jundzillii Bes-
ser] (Rosaceae): pifkicHUi abopureHHUI BUJ Ha
MiBHIYHINA MeXi NOIIMPEHHdA; II. apea: 3aXifiHo-
€BPasilicbKuiT JTicoCTenoBmil (LIEHTPaTbHOEBPO-
[Ie/IChKO-IIOHTUYHO-KaBKasbkuit). — IIJIC. —
Kuis: TonociiBcbkuil p-H, Ha CXWIi 3a IMapKaHOM
napky "®eodania’, 50.335231° N, 30.492288° E,
17.05.2020, JaBupos, A.O. HaBuzposa (https://www.
inaturalist.org/observations/46363363).

ITpumirka. [lekinbka Miclie3HaXOmKeHb IIbOTO BUIY
HAaBOJWINCA JyI IPaBoOepeXKHOI MiIBUIEHOI YaCTUHN M.
Kuesa 3a gaBuivn 36opamu (Schmalhausen, 1891; Khrzha-
novskiy, 1958; EnexrponHmit gogatok S2).

Salvia nutans L. (Lamiaceae): abopureHHUI
€Bpa3iiCbKUII CTENOBMII BUJi Ha MiBHIYHIN Mexi
noummpenHsa. — IIJIC. — KwuiBcbka 06m.: OO6y-
XiBCPKUIT P-H, CX. OKOJ. C. IIepeB’ﬂHa, CTEIOoBi
KPYTOCXWIY, CYOOMIHAHT Ha IUIOLIi JIeKi/lbKa ra,
50.1148° N, 30.7354° E, 04.05.2018, Muugep (non
coll.); Tam camo, 26.05.2019, Inungep, C. Crapo-
myk (KWHA103438) (puc. 8).

IIpumirka. Paninie HajinmiBHIYHININM JTOKaIiTETOM LIbO-
ro BUZLY, IO B YKpaiHi JOCUTD 4acTO TPaIUIAETbCA Y J1ico-
CTemnoBili i crenosiit 30Hax Ta B Iipcbkomy Kpumy, BBaxkas-
cs1 3akasHuk 'KomauiBchki cxumm” B okomuigax ¢. Komauis
O6yxiBcpkoro paitony (Gritsenko, 2007).

Scorzonera humilis L. (Asteraceae): abopu-
TeHHUJI €BPOINENCbKMII BUJ, Ha IHiBIEHHIN Mexi
apeanmy. — IIII. — Kuis: HIIII "TomociiBebkmit',
LyOOBO-COCHOBMIL JTiC 6indg samisHMII MK CTaH-
uismu "Binnui’ ta "Ipminp’, pigko, 50.505028°
N, 30.278101° E, 23.05.2013, HaBumos, B.B. [la-
ok, M.C. Kosup (PWU11340). — JIII. — Kwuis:
HuinpoBcbkmit p-H, GepesoBmit mic 6imst Bpo-
BapCbKOTO IIOCe, Majo4ucenbHo, 50.467172° N,
30.663266° E, 20.05.2012, HaBumos (non coll.);
bukisus, 6epesoBo—COCHOBm7[ nic,  Hepifmko,
50.478632° N, 30.659439° E, 22.05.2014, JlaBugoB
(KW162985; https://www.inaturalist.org/observati-
ons/41888537).

IIpumiTka. Bupj cnopagnyHO TpamifgeTbca y IOMiCh-
kit yactuni KniBmuun (EmnexTpoHHMiI momaTtok S2), a y
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Me>Xax JIiICOCTENOBOI 30HM € Jy>XXe piKicHuM i Bigomuit 3
OJVIHMYHUX JIOKasiTeTiB: [onociiBchkoro micy, boranignoro
camy AH YPCP (na Hamry fymKy, LA BKasiBKa MO)Xe CTO-
CYBATHCS Ky/IbTMBOBAHOI pOCINMHY), OKOM. M. bina IlepkBa
(y KW 36epiraerncs 3pa3ok 6e3 HoOMepa 3 eTUKeTKOK "To-
MMTiBCBKMIA Tic. [ly6uHa Ha IicKy, CBiT/Ia, TapKOBOTO THITY.
Y opuim Micni. 30.05.1926. M.K. Iponsincbkuii", Ha apKy-
11 SIKOTO 3MOHTOBAHO pasoM S. humilis i S. purpurea L.) Ta
Bopucminbcbkoro paitony Kuismyan ("Tlepescimas-Xmenb-
HULbKMIA p-H, CTylleHUKiBCbKMIT /TicCOBMIT MacuB, KB. 22.
2001. O.1. Ilpsapxo", KW009918).

Sempervivum globiferum L. [= Jovibarba globi-
fera (L.) ]. Parn.] (Crassulaceae): pigkicanit abopu-
T€HHMII LIEeHTPa/lbHOEBPONENCHKO-CapPMaTChKIIA
BIJI Ha NiBJieHHiil Mexi apeany. — IIII. — Kuis-
CbKa 0071.: ByyaHCcbKmii p-H, ITH. OKoJL. ¢. JIy6 saHKa,
kpait 41 xBaprany JIy6 ssHCbKOTO JI-Ba, CMyTa Ha
ysnicci 6opy, 50.6661° N, 30.16112° E, 20.05.2010,
Hecun, nupnep, C.A. Oigenko (https://www.ina-
turalist.org/observations/112537767); tam camo,
30.04.2012, Hecun, Ulunpnep (https://www.inatu-
ralist.org/observations/113948902); mH.-3X. OKOJIL.
c. Jly6’siuka, KB. 46 JIy0 ssHCBKOTO JI-Ba, IOKasIb-
HO B Oopy Ha mepudepii 6onora, 50.66418° N,
30.13766° E, 03.10.2010, Hecun, Iunpep, C.A.
Himenko  (https://www.inaturalist.org/observati-
ons/112542406; y 2012 p. 4acTMHY POC/IVH 3 I1bOTO
JIOKyCY 0yI10 HepecafiKeHo y KB. 36, B MeXi 3aKas-
Huka "CropoxiBui’, a y 2014 p. Tyt 6y10 nposene-
HO CYLi/IBHY pyOKY JilepeBOCTaHY); ITH.-3X. OKOJL. C.
JIy6’sinka, Ha Mexi 11 i 12 xBapranis JIy6’ sHCbKO-
ro j1-Ba, B 60py, 50.69744° N, 30.11967° E, 2010,
Hecun (non coll.). — IIIIC. — Kuiscpka 00m1.:
OO6yxiBcbkuil p-H, oKoil. ¢. JlicHuku, B 6opy, He-
BeJIVKi rpynu, pasoM i3 S. ruthenicum Schnittsp. &
C. B. Lehm., 50.28844° N, 30.51955° E, 18.06.2021,
Muugep  (https://www.inaturalist.org/observati-
ons/145214980) (puc. E19); mix c. Jlichukm i c.
KpemeHnniie, Ha mpocili y cocHOBOMY Jici, 3pifika,
50.290832° N, 30.509272° E, 12.04.2021, [TaBupos,
A.O. Hasuposa (https://www.inaturalist.org/ob-
servations/123355463).

IIpumiTka. By spigka TpaniAgeTbcs y NOMiChKiil 4acTh-
Hi KuiBmmuan (EneKTPOHHI/H?[ Iomatok S2), a miBeHHile
3a JIiTepaTypHUMM HaHVUMY OYB BIOMMUIT MHUIle Y MeXax M.
Kuis: y micueBocti Korda-3acma, B cocHoBoMy rici 6irtst 03.
Konua (Sharleman, 1928) i na Tepuropii 60TaHi4HOrO 3a-
kasHuka "Jlicauku" (Fitsailo, 1998).

Sicyos angulatus L. (Cucurbitaceae): mamomorn-
peHmit eprasiodirodir, konmoHodiT; 1. apean: mis-
HiyHoaMepuKaHcbkuit. — JIII. — Kuis: YepBounii
XYTip, Ha CMiTHMKY B COCHOBOMY Jici, 50.40728°
N, 30.68502° E, 10.09.2021, OnbLaHcbKMit

(KW153535, 153536; https://www.inaturalist.org/
observations/94404109) (puc. E20).

Ilpumirka. Y perioni gocnimxenus S. angulatus 6ys
ymepire HaBegeHuit gt M. Kuis ta c. Tpuminns O6yxis-
cpKoro paitony me O.C. Porosuuem y XIX cT. (Rogovich,
1855). ITisHimre 6ynm BUABINIEHI KiTbKa HOBUX MicIie3Ha-
xomxenp y M. Kuis (Flora..., 1961; Chorna, 2001) Ta B
oxomuuaAx c. Buragis O6yxiBcpkoro paiiony (Bortnyak,
1984).

Silphiodaucus prutenicus (L.) Spalik, Wojew.,
Banasiak, Piwczynski & Reduron [= Laserpitium
prutenicum L.] (Apiaceae): manonomupenuit ab6o-
purenHnit esponericbkuit Buj. — IIII. — Kuis:
HIIIT "TonociiBcbkmit', Ha y3micci BiIbXOBOro jicy
6inst 3amisamni Mk cradmismu "Bimmui" Ta "Ip-
miub", 50.498443° N, 30.310603° E, 17.07.2013,
Hasugos (PWU11449); Tam camo, Ha BupyOI1i He-
nopamk 3amisHuil, 50.504136° N, 30.303969° E,
11.07.2022, Jleson (https://www.inaturalist.org/
observations/132839598); Tam caMo, Ha TIpOciIii ce-
per COCHOBOrO Jicy Hemogmamik pubrocmy "Huska',
50.469714° N, 30.279436° E, 10.07.2020, laBumos,
A.O. TaBuposa (https://www.inaturalist.org/obser-
vations/52761882).

IIpumiTka. BxasiBka, 10 1eif BUJ, 3apa3 € 3BUYAVHUM
ms Homices i Jlicocreny (Fedoronchuk, 2022), na Hau mo-
I71A]], € HEKOPEKTHOIO, OCKINIbKM KiNIbKiCTb J1OT0 JIOKA/IiTeTiB
3a ocTanHi 50 pokiB B okomuuax Kuesa pisko ckoporunacs
(Enextponumit gomatok S2). 3aranom y XXI ct. S. pruteni-
cus 3Haxomwn Tineku y Cepenubomy IlpupHinpos’s — Ha
KuiBmuni Ta Yepkamuni (Shevchyk et al., 2009), romy mMu
BBaYKAEMO, 1[0 BiH 3aC/TyTOBYE Ha OXOPOHY B IIMX 00OIACTAX
Ha perioHaJIbHOMY PiBHi.

Silene coronaria (L.) Clairv. [= Coronaria coria-
cea (Moench) Schischk. & Gorschk.] (Caryophylla-
ceae): Heo®iT, eprasiodirodit; m. apearn: cybcepen-
semHoMmopcpkuit. — IIII. — Kwuis: batuesa lopa,
pyZepanbHa flinAHka, 50.425035° N, 30.491622° E,
05.07.2020, Jleson (https://www.inaturalist.org/
observations/52028328); Ttam camo, 15.01.2022,
JleBoH (https://www.inaturalist.org/observati-
ons/105025895); baiikoBe KnamoBuie, 3mM4aBi-
710, HeKinbka ocobuH, 50.416757° N, 30.508918°
E, 07.09.2020, Jleon (https://www.inaturalist.org/
observations/58926181). — IINIC. — Kuwuis: Io-
NOCiiBCbKUIT p-H, Ha nyKax 6ina HamionanbHoro
My3el HapopHoi apxitektypum i mobyTy Vkpai-
HIU, CIIOHTAaHHO, uuciaeHHi rpymm, 50.351307° N,
30.501139° E, 18.06.2020, HaBumos (https://www.
inaturalist.org/observations/50249800); Tomo-
CiiBCBKMIT P-H, Ha JIyKax OUIA Ja4yHUX JiITHOK
3a mapkoM '®eocdanis’, CIOHTaHHO, HeBelMKa
rpyma, 50.347981° N, 30.496697° E, 05.10.2020,
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O.I. LIMHJEP Ta in.

Puc. 9. CrenoBe yrpynoBanHs Stipa capillata B oxomuui c.
Mani Omurposudi O6yxiBcbkoro paitony (dporo I. Omb-
LIAHCHKOTO, 2021)

Fig. 9. Stipa capillata in steppe communities near the village
of Mali Dmytrovychi, Obukhiv District (photo by I. Olshan-
skyi, 2021)

IOasupos, A.O. Jasupmosa (non coll.); HBC, ca-
MociB 6insg  Micip KympruByBaHHs, 50.418888°
N, 30.560477° E, 07.09.2021, Hunpep (https://
www.inaturalist.org/observations/94131468);

OO6yxiBcbKMil p-H, 3axX. OKo/I. c. Ilifripui, BepxiBka
ropn, 50.2364° N, 30.5371° E, 26.05.2019, Illunpep,
C. Crapomyk (KWHA103434).

Solanum angustifolium Mill. [= S. rostratum
Dunal] (Solanaceae): neodir, xcenodir; m. apearn:
niBHiyHOaMepukaHcpkmit. — JIII. — Kwuis: [IHi-
MPOBCBKMIT P-H, OKOIUI 3ami3HN4HOL matdopmu
"Mapanus-Jleno”, Ha Hacumax Ta MK 3aaisHUY-
HUX KOJIil1, OKpeMi 0coO6MHY i HeBenuKi rpymnu 3a-
raJIbHOI0 IUTome0 Omm3bko 20 Mm%, 50.438567° N,
30.664644° E, 16.06.2012, JleBon (https://www.ina-
turalist.org/observations/123088112).

ITpumirka. Ha KuiBmuni 6yB sadikcoBaHmit K afiBeH-
TUBHA Oyp’sIHOBa pOC/INHA y C. MaciBKa KOMMIIHboro Mu-
powniBcbKoro paitony (Flora..., 1960) ta B Kuesi Ha Teputo-
pii HBC (EnexTpoHHMII fORATOK S2).

Sporobolus alopecuroides (Piller & Mitterp.)
P.M. Peterson [= Crypsis alopecuroides (Piller &
Mitterp.) Schrad.] (Poaceae): abopurenHuii 1eH-
TPa/IbHOEBPA3i/ICbKMIT BUJ, Ha MiBHIYHIA MeXi
noumpenHsa. — JIII. — KuiBcpka 06m.: Bumro-
ponchbkuit p-H, okon. c. IlipHoBe, mimjaHi HaHO-
cu Ha 6epesi p. [lecHa, 50.75324° N, 30.70053° E,
16.09.2021, Ompbmancekuit (https://www.inatura-
list.org/observations/95069392).

taM camo, 23.02.2022, Hluupep (https://www.
inaturalist.org/observations/108501360); Tam camo,
23.06.2022, Jleon (https://www.inaturalist.org/
observations/123707725); mapk "®eodanis’, Ha
ysmicci rpaboBo-gy6oBoro micy Ha cxumi o ITan-
JIaAiHCbKOTO CTaBKa, [leKi/ibKa 3AMYaBIIMX OCO-
6un, 50.336825° N, 30.491217° E, 12.09.2021,
OnbLIaHCHKUI (https://www.inaturalist.org/ob-
servations/94599000); Tam camo, 01.07.2022, Ja-
BuaoB, A.O. Jasmposa (https://www.inaturalist.
org/observations/125031274); Ileuepcpkuit p-H,
Byn. bacrionna, Ha marop6i 6ins pmoporwu, 3pu-
gaBino, 50.417665° N, 30.554029° E, 08.11.2021,
JleBoH (https://www.inaturalist.org/observati-
ons/100604311). — Kwuiscbka 061.: Bacuibkis-
CbKUII P-H, cX. OKOJI. ¢. Benuka ConraHiBka, Kpaii
COCHOBUX HaCa/PKeHb, 61151 MPOCiKY, [eKinbKa 0co-
6mH, 50.1731° N, 30.2143° E, 10.06.2018, uugep
(KWHA102877).

Silene eugeniae Kleopow [= Otites eugeniae (Kle-
opow) Klokov] (Caryophyllaceae): abopurennmit
€BPOIICIICHKIII By3bKoapea bHNUI (TaHHOHCHKO-3a-
xigHonontnunmii) Buj. — IIJIC. — KuiBcbka 0671.:
BacunbkiBcbkuit p-H, ¢. Bemmka ConraHiBka, yp.
"OmenbkoBa ropa’, cremoBuit cxmia, 50.1710° N,
30.2060° E, 09.06.2019, lInngep (KWHA103464);
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Stipa capillata L. (Poaceae): abopureHHmit €s-
pasilicbKuii CTenoBMII BMJ, Ha IiBHIYHINA MexXi
HOLIMPEHHSA, BKIOYeHWiT [0 "UepBOHOI KHUTH
Ykpainu" (Order..., 2021). — IIIC. — Kuis: Bu-
myO6udi, Ha TPAHCIOPTHIN PO3B’A3L, MilaHMIT
HACUII y PYAepaJbHOMY BUCOKOTPaB'l, OHa Kyp-
TuHa (O4eBUJHO, HACiHHA OylI0 3aHECeHO CIOfU
i3 monynauii Ha JIuciii ropi, posramioBaHiili Ha
1 xMm mniBpennime), 50.40413° N, 30.56447° E,
29.07.2018, Inupep (https://www.inaturalist.org/
observations/145059833); TomociiBcbknmit p-H, BYIIL.
IInporiscpkuit Hlnax, Ha cxmai MK IOTITOHOM
6yp;iBeanMX BIIXOMiB i 3a/li3HNYHOI0 CTAHIIIEI0
"Tlerpo Kpmsownic", 50.354789° N, 30.540602° E
(Hemopmamik posramoBaHa OoTaHiYHA mTaM SATKa
npuponn "Ilpuponuuit 06’€KT LiMHK", B MeXax
Aol momymnauis S. capillata 6yna Bimoma pawi-
me (Melnik, Gritsenko, 2007; Gritsenko, 2009)),
19.08.2022, [Hasupmos  (https://www.inaturalist.
org/observations/131560735). — KwuiBcbka 00
OéyxiBCbKMﬁ P-H, OKO. ¢. Xajern's, Ha CXWii Ho-
nauHu p. HHinpo, vacro, 50.127561° N, 30.838310°
E, 15.07.2015, JaBupnos, B.IO. bepe3oBcpka (sam-
ple det.); mu.-3ax. oxon. M. O6yxiB, Ha Bepuu-
Hi KpyTocxmmy S eKCHosulii, KypTUHa IIJIOILEI0
12 Mm% 50.144683° N, 30.639864° E, 23.04.2018,
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Hosi ¢pnopucriyni suaxigku y Kuesi Ta Ha ioro okommipsx

Muupgep (non coll.); cx. okor. c. [lepes’siHa, cTemno-
Bi cxunm, cnopaguyHo, 50.115119° N, 30.724271°
E, 04.05.2018, HInugep (non coll.); cx. okor. c. [le-
peB’siHa, cxun 6anky, 50.115783° N, 30.731814° E,
17.06.2018, IMunpep (https://www.inaturalist.org/
observations/153327480); mm.-cX. OKOI. ¢. XOHo-
CiBKa, Ha CTENOBUX CXMIAX, YMC/IEeHHO, 50.260199°
N, 30.52994° E, 02.09.2018, Wluugmep (https://
www.inaturalist.org/observations/108967705); cx.
oko71. c. Hemepis, rpynu Ha cxunax, 50.144774° N,
30.639648° E, 05.09.2018, Iluupep (https://www.
inaturalist.org/observations/108968981); c. Tpu-
IiZUIA, BYSBKOKOJIMIHA 3a/li3HMIIA, MK KOMIiAMH,
KOJIOHIA i3 KiMbKOX mecATKiB ocobuH, 50.122858°
N, 30.753880° E, 07.04.2019, Illnugep (non coll.); y
6ani Mix c. JIy6'sHka i c. Maja Binbluanka, yuc-
nenHi rpymu, 50.1102° N, 30.4447° E, 18.05.2019,
Muupep, Onpuancekuii, C. Crapomyk (https://
www.inaturalist.org/observations/109246171);
OKOJL. ¢. Mani JIMurposndi, ypou. "Buinenpkn”, Ha
cxuax 611 CTaBKiB, BEMMKa nomynsnis, 50.21550°
N, 30.51184° E, 24.04.2020, Onpmancekuir, O.B.
byposa (https://www.inaturalist.org/observati-
ons/45868082); Tam camo, 50.21551° N, 30.51185°
E, 28.07.2021, Onbuancokuit, O.A. @yTtopHa, C.JL
JKuramosa (puc. 9) (https://www.inaturalist.org/
observations/88942122); dacriBcbkuil p-H, ¢. Be-
nuka ConraHiBKa, IpyIa Ha cXwii 6111 K1agoBuia,
50.17132° N, 30.19060° E, 29.02.2024, /IaBupmos,
A.O. JaBuposa (non coll.).

ITpumirka. Bup e epudixatopoM cTemoBoi pocimH-
HOCTi, TOMY € LiHHUMMJ BilOMOCTi IpO BcCi Joro mic-
1Ie3HAXO/PKEHHA Ha MiBHIYHIN Mexi apeany. [Tomupenns
S. capillata na KniBcpkoMy maro i mpueriit cmysi ITpa-
BO6€pe>KHOFO ITomicca PO3KpUTO Yy I[eKi)'IbKOX pO6OTaX
(Boreyko et al., 1998; Gritsenko, 2007, 2009). HaitmiBHiu-
Himi BigoMmi MicnesHaxomkenus S. capillata y IIpaBo6e-
pexxaomy Jlicocrenny — y M. Kuis: "Ha IIpopesHnoit ynu-
me. ABr. 1882 r. V. llmansraysen” (Flora..., 1940) Ta Ha
tepuropii HBC (Kleopov, 1933; Kharkevich, 1966; Enek-
TPOHHMIT JOFATOK S2), HA CbOrofHi He 30epernucs. Ane
HasBHICTDH Y Hall 4ac CI/IHaHTpOHHI/IX MiCueE}HaXOI[)KeHI)
S. capillata na Bugy6udax y Kuesi ta 8 c. Tpuminus csig-
YUTb HpO HeBHy ananTaui}o BI/I,T_[Y oo aHTpOHOI‘CHHOI‘O Ha-
BAaHTA>KE€HHA Ta SI[aTHiCTb A0 CIIOHTAaHHOI'O IIOIIVPEHHA
Ha HiBHIYHI MeXi IOIINMpeHHS B YMOBaX I[M06ANTbHOTO
notertindg. Crrif 3asHaYMTHU, IO BUIIAJKOBE 3aHOCHE
MicnesHaxomxeHHs S. capillata y 2010 p. 6yno BusAB/IeHe
3HayHO MiBHiuHime, B PorauiBcbkomy paitoni bimopyci
(Dzhus, 2013).

Symphyotrichum novae-angliae (L.) G.L. Ne-
som [= Aster novae-angliae L.] (Asteraceae): He-
odit, eprasiodirodit; m. apean: miBHiUHOaMepu-
kaHcbkmit. — IINIC. — Kuis: TonociiBcbkuii p-H,

Kpail COCHOBUX HacafkeHb 6ins [onoBHOI acTpo-
HoMiuHOI o6cepBaropii HAH Ykpainu, HeBenmuka
rpyma, 50.363190° N, 30.497316° E, 15.10.2017,
Hasupos, A.O. Tasupmosa (KW133380); nHa ny-
Kax 0ins gayHux fingHok 3a mapkoM "®Peodanis’,
3au4aBino, pasom i3 S. novi-belgii (L.) G. L. Ne-
som, HeBenMka rpymna, 50.347996° N, 30.496787°
E, HaBupos, A.O. JaBupoBa, 05.10.2020 (https://
www.inaturalist.org/observations/62091320). —
Kuiscpka 061.: O6yxiBcbKuil p-H, cX. OKOJL c. Ta-
LleHKY, TcaModiTHa TyKka Ha Oepesi KaHaly, ofHa
KyptuHa, 50.1638° N, 30.6849° E, 08.06.2019,
IIvapep (sample det.); Tam camo, 11.10.2020
(KW161364; https://www.inaturalist.org/observa-
tions/145061554) (puc. E21); c. TameHku, croH-
TaHHA KOJIOHiA IHTPOAYKIITHOTO IIOXO/>KEHHs
Ha 3akuHyTOoMy pABopi, 50.1648° N, 30.6783° E,
11.10.2020, Illuuagep (KWHA102318).

IIpumirka. Ha BifMmiHy Bifi iHIIMX DpeficCTaBHUKIB POAY,
S. novae-angliae 3a Mexxamy KyabTypu B YKpaiHi Tparia-
eTbcst gocuth pigko. Y Cepenubomy IpugHinpos’i neit Buz
y>Ke HaBOAUBCA AK epeMepodiT A1 affBeHTUBHOIL GIOpK M.
Kuis (Mosyakin, Yavorska, 2002), mnst miciB miBgeHHOI 4a-
ctuuu Kniscskoro Ionices (Churilov, 2015) Ta st M. Yep-
Kacl sAK Takuli, mo inoxi auyasie (Osypenko, 2006).

Symphytum asperum Lepech. (Boraginace-
ae): Heodit, eprasiodirodit; m. apeam: KaBKasb-
kuit. — IIII. — Kwuis: batuesa Iopa, umcieHHa
Tpyla y 3amM4aBiioMy craHi Ha marop6i 6ima mo-
porm, 50.429317° N, 30.494481° E, 11.05.2012,
JleBoH (https://www.inaturalist.org/observati-
ons/50874069). — IINIC. — KuiBcbka 06m.: O6y-
XiBcbKUIt p-H, c. XOTiB, Ha 6epesi CcTaBKa, 50.33039°
N, 30.46829° E, 26.06.2022, Onbirancekuit (https://
www.inaturalist.org/observations/123555934).

ITpumirka. Panime Bup y>ke BKasyBaBCs [/I afiBeH-
TuBHOI Propu M. KniB sik xonmonodir (Mosyakin, Yavorska,
2002), a Takox 6YB HaBemeHMI1 1 cioHTaHHUX ¢rop HEC
(Shynder, 2019; EnextpoHHuUit fofatok S2) Ta AeHApomap-
kiB — "Onekcanpgpis’ (Flora..., 1957) i Cupenpkoro (Shyn-
der et al.,, 2018).

Thladiantha dubia Bunge (Cucurbitaceae): He-
odir, mporpecuBHuit eprasiodirodir; m. apearn:
niBgeHHo-cxigHoasiicekuin,. — IIII. — Kwuis-
cbKa 0071.: byuancpkuil p-H, M. Ipminb, yarapanku
B3[IOBXK 3ajIi3HuUI Ha cxif Bif Box3samy, 50.513799°
N, 30.250666° E, 17.07.2013, JaBumos (PWU11430);
c. Ilopockorenb, Ha mapkaHax y HAYHOMY Ma-
cusi "bmwkui Camn", 50.574745° N, 29.939193°
E, 04.08.2021, JleBou (https://www.inaturalist.
org/observations/90287265). — IIIIC. — Kwuis-
cbka o6m.: OOyxiBcbkmit p-H, c¢. Tpumimsi, dva-
rapHuku 6ins moporu, 50.125679° N, 30.770115°
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E, 15.07.2015, [aBupmos, B.IO. Dbepesoscbka
(KW123800); cenmime KosuH, warapHukm B 3a-
mnaBi p. Kosmuka, 50.237466° N, 30.676099° E,
25.09.2021, Onpmaracekuin (https://www.inaturalist.
org/observations/96110976); PacTiBcbKuit p-H, M.
®acriB, 50.066788° N, 29.934642° E, 11.09.2021,
[Munnep (https://www.inaturalist.org/observati-
ons/125675339) (puc. E22A); c. Mana ConraHiBka,
Ha NapKaHax O NpMBaTHUX OYAMHKIB, AMYaBie 3
KynpTypu, 50.177742° N, 30.141606° E, 09.09.2022,
Hasumos, A.O. dasumosa (https://www.inaturalist.
org/observations/134737615). — JIII. — KuiBcpka
0011.: bpoBapcbkumit p-H, cenue Benmvxka [Jumepka, y
nicocmysi 6ins 3amisHUYHOTO mepei3ny, 50.591553°
N, 30.940863° E, 02.08.2018, TaBupmos, A.O. [laBu-
moBa (KW s.n.; https://www.inaturalist.org/obser-
vations/39794580).

IIpumiTka. YyxopigHa pocnuHa 3 BUCOKMM iHBasili-
HVIM IIOTEHI[ia/IoM, sIKa OCTaHHIMM POKaMHU MacOBO PO3IIO-
BcromkyeTbes Ha KuiBmuni. ¥ M. Knis (puc. E22B) nepri
3au4aBini 3 KyneTypu ocobunnu T. dubia 6ynu sadixcosani
B iepiog; 1916-1945 pp., ane TeHAEHLI O JI0r0 aKTMBHILIO-
ro AMYaBiHHA i HOIIMPEHHA CIOCTEPIraloThCs, 04EBUIHO, 3
1980-x pokiB (Mosyakin, 1989; Yavorska, 2008b; Mosyakin,
Mosyakin, 2021 Tomo). BxazaHi HaMu JIOKaIiTeTH [0
JOIIOBHIOIOTh y3arajbHEHi JjaHi 100 CyYacHOrO IIOLIN-
peHHA 1boro Buny B Ykpaini (Kostruba et al., 2021). Kpim
TOro, Mu QikcyBamu Leit Bug Ha KuiBmuHi y mictax ITepe-
gacnas (12.06.2012, Jasugos, KW109878; 12.09.2021, IIun-
mep,  https://www.inaturalist.org/observations/94614377)
ta Pxumis (04.08.2021, MInupep, https://www.inaturalist.
org/observations/90005784), a Takox 6ina c. BopTHUKM
®acriscpkoro partony (30.10.2020, LUlnngep, https://www.
inaturalist.org/observations/110756919).

Thymelaea passerina (L.) Coss. & Germ. (Thy-
melaeaceae): apxeodirt, kceHodit; 1. apean: cy6-
Cepe3eMHOMOPChKO-LIEHTPA/IbHOA3IICBKUIL. ~ —
ITTIC. — KuiBcbka 061.: O6yXiBCbKMil P-H, OKOJL.
c. Xaser’si, Ha CTeIIOBOMY CXWJIi, 3pifka, 50.121122°
N, 30.832589° E, 15.07.2015, JaBupos, B.IO. bepe-
3oBchka (KW123806). — JIJIC. — KuiBcbka 0071.:
bopucninbcbkmit p-H, cX. okon. M. bopucnine, Ha
nmarop6ax 6insa samisHuii Mix craxniew "bopmu-
crinp” i mwratpopmoro "TpaBHeBa", 4MclIeHHa Ipy-
ma, 50.368265° N, 31.042456° E, 18.07.2012, JlaBu-
nos (KW110457; PWU10270).

ITpumirka. Y Cepegubomy IpunHinpos’i neit Bup Tpa-
weTbes 3pinka (Chopyk et al., 1998). Xoua B oxonmipsix
mict Kuesa, Bposapis Ta Bopucmons Bin dikcyBascs e y
XIX cr. (Rogovich, 1855, 1869), B Ham yac y M. KuiB iioro
CIIifi BBa)XKaTy, VIMOBIPHO, 3HUK/IUM (Mosyakin, Yavorska,
2002). Kpim BKasaHux mokaiTeTis, Ha KuiBmmHi et Bup
HEIOJaBHO OYB TaKOX BIABJIEHMII y M. Prxumiis O6yxiB—
cbkoro pariony (Shynder, Shevchyk, 2022).
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Tilia platyphyllos Scop. subsp. cordifolia (Bes-
ser) C.K. Schneid. [= T. cordifolia Besser] (Tiliaceae
s. str. / Malvaceae s. 1.): Heodir, eprasiodirodir; m.
apeain: 3axigHoespormneiicpkuit. — IINIC. — KuiB:
HBC, camociB 6ina Micupb KyIbTMBYBaHHA i mpu-
JIET/INX [/IAHKAX, PO3CiHO TPAIUIAETHC MalbKe 110
Bcilt teputopii 2016-2023, Iluupep (puc. E23). —
Kuiscpka 06m.: QacriBcpkuit p-H, M. Pacris, 6ims
3a/Ii3HMYHOTO BOK3aly MDK KOMifMU, PO3CIAHMI
nigpict, 50.080074° N, 29.932012° E, 10.11.2019,
MInuanep (KWHA103305).

ITpumirka. [IpupopHmit apean bOro TaAKCOHY OXOILTIOE
3axigHi perionu Ykpainu (Didukh et al., 2010), a Ha pemurri
TepUTOpil BiH 4acTo TparsieTbes B KynsTypi (Hryn, 1955;
Oleksiychenko et al., 2013). Tunoswnit nigsug, 1. platyphyl-
los subsp. platyphyllos Mae cybcepen3eMHOMOPCHKMIL ape-
anm i B Mexax Ykpainu He pocre (Browicz, 1968; POWO,
2023-onward). BkasiBku 1toro i3 gBox noKaniTeTiB y Bo-
JIMHCBHKIN Ta JIpBiBCBbKiN obmactax (Tsarenko et al., 2017)
HOTpeOyIOTh IepeBipKu i, IMOBIPHO, TE&X CTOCYIOTbCA T.
platyphyllos subsp. cordifolia. Y cxifgHO€BpOmeiCbKUX [O-
BiIKOBMX [pKeperax OCTAaHHIM YacoM Oy/Io HasBHe HEKO-
peKTHe TpaKTyBaHHs O3HaK Ta obcsry T. platyphyllos s. 1.
i HoroBupny T. x europaea L. [= T. cordata Mill. x T. pla-
typhyllos], 10 pU3BeNO KO HOMEHKIATYPHOIL Ty TAHNHY
Ta IMOBIPHUX IOMM/IKOBUX BM3HA4eHb. 3BEPTAEMO yBary
¢dmopucti Ha 11i 06MABa TAKCOHN, AKi MAIOTh iHBa3iTHMIL
norennian. e ®.0. Ipuns (Hryn, 1955) HaBiB fist do-
pu Yxpaiuu T. cordifolia pasom i3 iforo getampHUM MOp-
(oIOriYHMM ONMCOM i XOPOJIOTIYHOI0 XapaKTePUCTUKOIO.
ITpore aBTOp BKa3aB y CMHOHIMax 10 uporo Buny 1. euro-
paea. [emo nisuinre H.B. Bacunses (Vasilev, 1958) HasiB
nna 3axigHoi Ykpainn Ta Mongosu iBa Buau — 1. europea
ta T. platyphyllos (octanniit i3 T. europaea L. p. p. B cuHO-
Himax). [Ina T. europea 6yno sasHaueHO HIETUHMCTE OITY-
IIEHHsT IUCTKIB 31CIIOAY Y3XOBX XWIOK, a ast T. platyphyl-
los — nuure 60pifku B KyTax >KMIOK. Take TPaKTyBaHHs
000X TaKCOHIB IIepeIilIo B HACTYIIHI JOBITHNKOBI BUaH-
H#, npucsAveni gropi Ykpainu (Opredelitel..., 1987; Den-
droflora..., 2003). B "Exodnopi Ykpainn" (Didukh et al.,
2010) Texx HaBefeHO 0OMIBa 3a3HAYEHI BUAM i B IPUMITII
no T. europea (3 T. platyphyllos subsp. cordifolia i T. cordifo-
lia y cunOHIMax) 3a3HaueHO, 110 1jelf TAKCOH PO3I/LIFAETD-
ca sk riopupg T. cordata x T. platyphyllos. Opnax, y majo-
BifoMiit BiTunsHsAHMM daxiBiam npaui (Pigott, Sell, 1995)
6yno obpano y LINN nekrorun T. X europaea (LINN-
HL679-1, https://plants.jstor.org/stable/10.5555/al.ap.spe-
cimen.linn-hl679-1) Ta HaBe#eHO Oro JeTaabHMUIT OIUC.
ITe pocnuHa i3 xapakTepHuMM 6inumMu 60pifKaMy B KyTax
MDK XKVWJIKaMU 3iCIIORy acMMeTpUYHYX MUCTKIB. Taknmit xa-
paKTep ONYyIIEHHA IIiIKOM MOXXHAa BBa)XaTV HMPOMIKHMM
mix T. cordata, mo mae pyni 6opinky Bonockis, Ta T. platy-
phyllos 3 11iIKOM OIYIIEHOIO 3iCIIORY MOBEPXHEIO IUCTKIB.
Crnip 3a3HaYNTH, IO TUIOBUIL 3pa3ok 1. X europaea 6yB
B3ATHIL 3 iepeB copry 'Pallida’, Axuit kynpTuByeTbCa y 3a-
xigniit €Bpomni 3 yaciB Ilisuboro Cepennbosivus (Pigott,
Sell, 1995) ta, iMOBipHO, TOXOANTH Bif MeHIN omymeHoi T.
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Hosi ¢pnopucriyni suaxigku y Kuesi Ta Ha ioro okommipsx

platyphyllos subsp. platyphyllos. O6ugsa takcoun — T. X
europaea i T. platyphyllos subsp. cordifolia — cxunbHi op-
MyBaTy CIIOHTAHHUII CaMOCIB i MOXKYTb POCT) Ha 3HAYHIil
BificTaHi Bijj MiclIb Ky/JIbTMBYBaHH, a iHO/Ii HaBiTh 3acMi-
4y0Tb iHIIi HepeBHi HacapkeHHs (Aleksieieva et al., 2018;
Shynder, 2019; Shynder et al., 2022a, 2022¢).

Urtica cannabina L. (Urticaceae): Heodirt, ep-
rasiodirodir; m. apeanm: asiiicekuit. — IIIC. —
Kuis: IliBpenunii 3sipunenp, 3a oropoxero HBC,
i3 3axigHoro 6o0ky, y ramo, 50.417399, 30.556841,
13.08.2022, llnnpep (puc. E24) (https://www.ina-
turalist.org/observations/140069062).

IIpumirka. JlitepaTypHuX JaHNX IIOJ0 MOIIMPEHHA I[HO-
ro Buay Ha KuiBuHi My He sHaruum, xoda y rep6apii KW
36epiraeTbcs 3pasok 3 ¢. Tpuniniss O6yxiBCbKOTO pariony, 3i-
6panwmit B 2013 p. (Enexrponnuit gogarok S2). Y m. Kuis Bin
yxe 6yB 3acdikcoBanmit y cknazi cnontanHoi ¢pnopn HBC, e
U. cannabina KynbTUBYETbCsS Ha KiIbKOX JOCTIHUX RiIAH-
Kax i B pi3HMX MicIisAX chopMyBana iHBasiitHi xomowii (Shyn-
der, 2019; Enexrponnmit gogarox S2). Panimre 6ynu BkasaHi
noonnHoki nokanireru U. cannabing 3aHOCHOTO XapakTepy
B Juinponerposcokiit (Kucherevskiy, 2004), onerpkiit
(Kolomiychuk, 2012), XXuromupcskiit (Flora. .., 1952; Orlov,
2019), Xapxkiscokiit (Flora..., 1952) ta Yepkacskiit (Flora. ..,
1952; Protopopova, 1973; marepianu KWU) obnactsx.

Verbascum blattaria L. (Scrophulariaceae):
cyOcepen;3eMHOMOPChKIIT ~ BUJ Ha  IMiBHIYHIN
Mexi nmoumpenns. — IIJIC. — Kuis: Bugy6nns-
KMT MOHAcCTMp, y TpiliMHax (yHHAMeHTY Lep-
kB1, 50.416707° N, 30.569079° E, omHa ocobuHa,
26.07.2022, Iunpep (https://www.inaturalist.org/
observations/128175562); Tepemxu, mimane y36iu-
4 TPOCIeKTy AKafieMika [nyImkosa, eKinbka
ocobmH, 50.3666° N, 30.4533° E, 27.06.2019, [llun-
nep (KWHA s.n.).

ITpumitka. O6uzaBa BKa3aHi TOKaMITeTH MAlOTh 3aHOC-
HUIt XapakTep. Bup mpupogHo mommpeHuit femo miBjeH-
Hile, y micocrenosiit yactuni Kuismuanu. B apminicTpa-
TUBHMX Mexax Kmesa BiH € pigkicaum (EnexTpoHHMIt
nomaTok S2), 6yB HaBemenmit yuepuure e I1.C. PoroBuuem
(Rogovich, 1869) Ta BKasyBaBcs s octposis Kosaunmit i
O6ononcokuii (Bagatska, 2016).

Veronica triphyllos L. (Plantaginaceae): apxeoir,
KCeHOIT; I1. apeas: BUXOS4M i3 0COOMMBOCTEIT XO-
pororii BuAmy, iMOBIpHO CybcCeper3eMHOMOPCHKIIL
(Zajac, 1979; POWO, 2022-onward). — IIIC. —
Kwuis: Tennuka, Ha y36ivui 3aisny 3 HaggHinpsHcbko-
ro moce Ha MicT IlaToHa, 50.424895° N, 30.565132°
E; 14.04.2018, IInngep (KWHA102803); Tam camo,
15.04.2021, MMunpep (https://www.inaturalist.org/
observations/105494673). — KwuiBcbka 06m.: O6y-
XiBCbKMII p-H, €X. OKON. c. Hemepis, Ha mimanomy
mysi, 50.153718° N, 30.629807° E, 23.04.2018, Illun-
mep (KW s.n.).

Puc. 10. Kononisa Vitis riparia y BepTuKanbHOMY Apyci 3a-
IWIaBHOTO fepeBoctaHy Ha O6omoni, M. Kuis (dpoto O.
MInupepa, 2021)

Fig. 10. A colony of Vitis riparia in the vertical layer of a
floodplain forest in Obolon, Kyiv City (photo by O. Shynder,
2021)

ITpumirka. [lani mozo xoposnorii boro Buay Ha Kuisimu-
Hi € gy>xe o6MexxeHnMu. PaHilre BiH 6yB 3i0paHMil y KO/III-
HboMy MupoHiBcbkoMy paitosi (EnexTpoHHMIT fogaTox S2)
i HaBopMBCsI /mitte sIK 6yp’siH st boranivHoro camy iM. akap,.
O.B. ®omina (Berezkina et al., 2007; Shynder et al., 2022b).

Viola riviniana Rchb. (Violaceae): abopuren-
Huit esponeiicbkuit Bua. — IDIC. — Kuis: HIIII
"TonociiBcpkuit', y mici 6ina nmixapui "®eodanis’,
50.354916° N, 30.492717° E; 26.04.2019, [TaBunos,
A.O. Tasuposa (KW s.n.); Tam camo, 03.05.2022,

Hasupmos, A.O. [asuposa (https://www.inatura-
list.org/observations/115194987), BIHI, y mici,

50.366419° N, 30.474424° E; 02.05.2022, [TaBumos,
A.O. TaBumosa (https://www.inaturalist.org/obser-
vations/114696650).

IIpumiTka. Xoponoria 1poro gocuthb pigkicaoro B Ce-
penubomy IIpuAHIIPOB’T BUAy HOKM IO € HEZOCTATHBO
PO3KPUTO0, He3BAXXAKUN Ha Te, o A1t Kuesa Bi sranmy-
BaBcA y Hu3Ii npanp (Schmalhausen, 1886; Flora..., 1955;
Didukh et al., 2010). [T ¢pmopn HIIIT "TonociiBcpkmit” V.
riviniana JOci He BKasyBajacsd, X04a, Ha HAIl IIOIIAJ], BKa-
3iBku Ha V. reichenbachiana Jord. ex Boreau mns dmopn
iporo napky (Onyshchenko et al., 2016) maoTb cTOCyBaTI-
ca came V. riviniana. Big V. reichenbachiana ueit Bup, nerxko
BifipisHMTHM 3a cBiTMiIMMM (Bifj OIaKUTHMX O CBIT/IO-CU-
HIX 3 g0oOpe IMOMITHOW 617010 IJIAMOIO B 3iBi) KBiTKaMu 3i
CBiT/IMM i 3arHyTUM foropu ummopueM (y V. reichenbachiana
KBITKU Bijj TEMHO-CUHIX 0 dioneToBuX, 6€3 cBiTIOl IIsiMu
B [IEHTPi, 3 TEMHUM BiJlirCHyTUM JOHU3Y IIIOPLIEM), @ TAKOX
6iMbIINMY 3€TIeHKYBATHUMI, @ He TeMHO-OypIUMI, TIPU/INACT-
KaMI. Y MeXXaX PerioHy JOCTiKeHb 3pifjKa TPaIIgrThCsa
obungsa Bun, ane V. reichenbachiana sa manumn iNaturalist
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3a¢ikcoBaHa TiIbKM B 3axigHil yactuHi [IpaBobepesxHOTO
IMomicest (6ins cin ITopockotens, ITnaumosnyi i cenmia
IeBaxa By4aHcbKOro pajony), fie 3HaXOAUTbCS Ha CXiAHIN
MeXi CBOTO apeany, a TakKoX y 3audaBinomy crani y HBC
i boraniynomy cany iMm. akag. O.B. ®omina y Kuesi, Topi
K V. riviniana nommpeHa B ycix 60TaHiKo-reorpadiuHmx
perionax, kpim JliBobepesxnoro Jlicocteny (EnexTpoHHMIT
IOJATOK S2).

Vitis riparia Michx. (Vitaceae): Heodit, mporpe-
cuBHMII eprasiodirodir; 1. apean: miBHiYHOaMepu-
kaucpkuit. — ITII. — Kuis: O60m0Hb, y TOmoNeBo-
MY 3aIUIaBHOMY JiepeBocTaHi Ha Oepesi p. Juinpo,
(dhopMye psicHMIT BepTUKaIbHUI spYC, 50.489321° N,
30.532065° E, 01.07.2009, Muugep (non coll.); Tam
camo, 07.10.2021, Munpep (puc. 10) (https://www.

006m.: OOyxiBCbKMII p-H, IH. OKOJL. C. JlepeB’siHa, Ha
3aKVMHYTIN 3aTi3HNUIH O Tepeisny, meKinpKa KyIiiB,
JIMOBipHO, cnoHTaHHO, 50.119801° N, 30.697510° E,
04.05.2018, IInuaep (non coll.); 3ax. oxom. M. Ykpa-
iHKa, KoNoHiA B 6opy, 50.149832° N, 30.734706° E,
26.10.2019, Iunugnep (KWHA s.n; https://www.
inaturalist.org/observations/111065573); M. Ykpa-
iHKa, MDK 3aJIiSHUYHMX KOt Hemopamik Tpumine-
cpkoi TEC, 50.134405° N, 30.755355° E, 26.10.2019,
Muupep (https://www.inaturalist.org/observa-
tions/111065570); cemmiie Kosun, KomoHig Oind
nopory, 50.267683° N, 30.619978° E, 04.06.2021,
Innpep, Onbumancekuit  (https://www.inaturalist.
org/observations/109141329);  ®acTiBCbKMit  p-H,

inaturalist.org/observations/130349713); IllynsaBka,
Byn. CrapokmiBcbKa, Ha y30iudi, JieKilbka MoJo-
mux ocobun, 50.454634° N, 30.474412° E (+/- 80
M), 13.06.2018, Mungep (non coll.); HIIIT "Tomo-
CiiBCbKMII", YMC/IEHHA KOJIOHIS y 3alUIaBHOMY JIici,
50.459973° N, 30.321556° E, 10.07.2020, aBumos,
A.O. Iasuposa (https://www.inaturalist.org/obser-
vations/52655789). — JIII. — Kwuis: TapHuiipkuit
P-H, COCHOBMIT 1tic 6ins cranil MmeTpo "Bopucminb-
cbKa', uncnenHa Komnouis, 50.403711° N, 30.687374°
E, 10.09.2020, dasupmos (https://www.inaturalist.
org/observations/60048813); [THIpOBCbKMIT p-H, O.
TpyxaHiB, y yarapHmkax, CloHTaHHo, 50.463187° N,
30.551964° E 06.11.2022, lllnupep (https://www.in-
aturalist.org/observations/141302616). — IINIC. —
Kuis: Ileuepcbk, HaBogHuipkmii mapk, AeKinbka
KOJIOHiN Henopmamik mocty Ilarona, 50.424758° N,
30.571339° E, 26.09.2018, lInugep (KWHA103370);
TaM caMo, 6eper p- Huimpo, 50.431512° N,
30.567519° E, 31.05.2020, Ilunnep (https://www.
inaturalist.org/observations/101820949);  Iluporis,
Teputopia HanjionasbHOro mysern HapojgHOI apXi-
TEKTYpH Ta o0y Ty Ykpainu, 3am4asino, 50.349259°
N, 30.507521° E, 03.10.2020, Onbrirancekuit (https://
www.inaturalist.org/observations/61579386); Ha 111e-
OeHi 3anisHnii Hemopanik mwiardopmn "Bumyo6ndi”,
HeBeJMKa Ipylla MONOAMX ocobmH, 50.402652° N,
30.553323° E, 14.06.2021, Ilunnep (https://www.
inaturalist.org/observations/100331745); Konua-3a-
cma, y 6opy, crnoHraHHo, 50.302281° N, 30.571897° E,
07.08.2020, IInupep (https://www.inaturalist.org/obser-
vations/109042467); TaM caMo, COCHOBHI J1ic, 50.28806°
N, 30.58234° E, 07.09.2022, Jleson (https://www.inatu-
ralist.org/observations/134339367); o. JKykis, Ha y36i4-
yi goporm y darapHmkax, 50.344796° N, 30.573263°
E, 13.08.2021, Iunpep, Onpurancokuit (https://www.
inaturalist.org/observations/91041122). — KuiBcbka
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M. QacriB, Byn. binouepkiBcbka, KONMOHiA B3HOBX
oropoxi mignmpnuemcta, 50.075097° N, 29.92437° E,
11.09.2021, Iwunpep (https://www.inaturalist.org/
observations/125675340).

IIpumirka. CrioHTaHHI Miclie3pocTaHHA Iii€i iHBasiliHOL
pocnuuu Bxe 6ymu HaBeneni st Knesa is HBC, 3Bigku Bona
posnoBcropmiacst Ha mpwrerti tepuropii (Shynder, 2019;
Shynder et al.,, 2022a) i Boraniunoro camy im. akap. O.B.
®owmina (Shynder et al., 2022b), a Takox i3 JKntomupcbkoi
(Orlov et al., 2022; Shynder, 2022), 3axapmarcpkoi (Shynder,
2022), PiueHcpkoi (Batochenko, Yurechko, 2019) ta Yep-
kacbkoi (Shynder et al., 2022c) obmacreit. Jlna genppomapky
"Onexcanppisn’ y M. bina Llepksa i PxumiBcbkoi rpomManmu
Knuiscbkoi 067. (Shynder, Doiko, 2020; Doiko et al., 2021)
ta M. Bamaxria Ha XapkiBmuui (Shynder, Negrash, 2021)
Jyepe3 IIOMWU/IKOBI BUSHa4eHHA V. riparia OyB HaBemeHMI AK
V. vulpina L. Came ocTaHHIlT Buj BKa3yBaBCs paHille s
¢dopu YkpaiHy K TaKWit, 0 MIPOKO KYIbTUBYETbCA B Ca-
max i mapkax ta iHopni guuasie (Opredelitel..., 1987), ane 3a
HAIIVMY JaHUMH L5 BKa3iBKa O1bIIOI MIpOI0 CTOCYETHCS
came V. riparia. IIpyHaiiMHi OCTaHHIil BUJi He MEHII HIMPOKO
BUPOIIYETbCSA y OOTaHIYHMX cajax i meHppomapkax (Den-
droflora..., 2005) i BuKOpKCTOBY€ETHCA Y cenexuii (Dulnyeva,
Solovyov, 1949), a itoro ri6puasi coptu (Haltyacririe 3 ygac-
ti0 V. rupestris Scheele) 6ym Hajmommpenimmy dinokce-
PpoCTifikuMu HmiflienaMy Ha BUHOTpafHuKax (Sorty..., 1972).
Sk 3pymyaBinmit BUJ Ha MICLIAX KOMMIIHBOTO BMHOTpPAap-
ctBa V. riparia Bimommii y Uexii (Magic, 1974). ¥ miciax Tpa-
IULTHHA 1A JiaHa GopMye iHBasiiiHi KoJIoHil, mpUrHivyoun i
BUTICHAIOUM CYITyTHIO pOCTUHHICTD (puc. E25) 3a BUHATKOM
BIICOKVIX JIepeB, sIKi BOHA BUKOPICTOBYE siK oropu (puc. 10),
TOX 1 o posrsagat sAK Bun-tpaHcdopmep. PiroreHo-
TUYHII aKTUBHOCTI V. riparia cipys€ HaABHICTb BiIbHOI €KO-
Hilll fiepeB’ AHUCTYX JTiaH, AKi BificyTHI y mpupopHiit dropi
periony (Burda et al., 2015; Burda, Koniakin, 2019). 3a Ha-
MMM CIIOCTEPEKEHHAMM, V. riparia € He MEeHII eKCIIaHCUB-
HIM, HDX iHIIMit BUA-TpancdopMep — Parthenocissus inserta
(A. Kern.) Fritsch], ante B criiipHux micuespocraunusx V. ripa-
ria POSIB/Isie OIIbIIY IHTEHCUBHICTD POSLINPEHHS XUTTEBO-
TO IIPOCTOPY, a J10r0 IarOHM PO3BMBAIOTHCA HAJl BETeTaTHB-
HOI0 Macoto P inserta. Takoxx ci1ifi 3ayBa>KuTH, 110 T€HOTUII
inBasiiHoro V. riparia, 0O4eBUJIHO, € Iy>K€ PiSHOMAHITHUM i
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Hosi ¢pnopucriyni suaxigku y Kuesi Ta Ha ioro okommipsx

B PErioHax IMpOMMCIOBOrO BUHOIPalapCTBa, iMOBipHO, MOXKe
Mary Miclle AMYaBiHHA 7Oro riOpMpiB 3 iHIIVMMMU BUEAMM.
A7ne 3 IPOMUC/IOBMX Ta IHTPOAYKIITHMX Haca/pKeHb MO-
JKYTb JMYaBITY i1 iHIII IHTPOJYKOBaHi BUYU POJY, 30KpeMa
3a Me>KaMu Ky/bTypu B Ykpaini Bxe dikcysamics V. aestiva-
lis Michx., V. amurensis Rupr., V. coignetiae Pulliat ex Planch,
V. labrusca L., V. vinifera L., V. vulpina (Galagan, 2010; Mo-
ysiyenko, 2011; Protopopova, Shevera, 2014; Batochenko,
Yurechko, 2019; Burda, Koniakin, 2019; Shynder, 2019; etc.).
HeTaTIbHe BUBYEHHS TaKCOHOMIYHOTO i TeHeTUYHOI'O pi3HO-
MAHITTs 4y>KOPifIHMX BUHOTPaZliB B YKpaiHi HMHI € Ha/[3BU-
YaIHO aKTYa/IbHVM.

Vitis vinifera L. (Vitaceae): Heodit, eprasiodi-
rodit; 1. apea: aHTpoIOreHHNIT (cybcepeaseMHO-
mopcokmit). — IIII. — Kwuis: baruesa Topa, 6ins
mopory, 3pudasine, 50.428054° N, 30.495325° E,
07.11.2020, Jleson (https://www.inaturalist.org/
observations/64601125); Bunorpapmap, y36iuus
JOpOry, [eKiTbKa MOJOAMX pociauH, 50.508326°
N, 30.403823° E, 24.07.2021, JleBon (https://www.
inaturalist.org/observations/88524328). — JIII. —
KwuiB: [JHinpoBcbkmit p-H, o. JJomobenpkuit, 3pu-
yagine 6inmsa crexku, 50.464440° N, 30.567120°
E; 08.09.2016, Omnpmancekuii  (KW129220,
129221). — IINIC. — Kwuis: IIuporis, yarapHmnkn
Ha CXMIaX ApY, OfMH Bemukui Kym, 50.344733°
N, 30.513827° E, 19.06.2020, HaBumos (https://
www.inaturalist.org/observations/50442839); Ha
cxmi 6is mapky "®eodaHis”, HeBenmMKa KOJOHiA,
50.346841° N, 30.495133° E, 21.08.2020, HaBunos,
A.O. DaBumosa (https://www.inaturalist.org/obser-
vations/57241394); HBC, cxun ransaBuHm Ha y36id-
4i JOpOTy, OAUH CIIOHTAaHHO IOIIMPEHUi JOopoc-
TN Ky, SIKMIT IOCTifHO cKomyeTbes, 50.4138° N,
30.5637° E, 29.09.2020, Iuupep (KWHA102341);
taM camo, 01.10.2020, IlIunpep (https://www.inatu-

JTHITTpOBCBKMUIT p-H, HACUII 3a/i3HuULi Oinsd 1ar-
¢dopmu "IBP3", Tpu ocobmHN, OKpeMi I0BEHINTbHI
pociyHM 3HalzeHi Takox y 100 M Big nporo jo-
Kamitery, 50.44993° N, 30.692704° E; 11.07.2014,
JleBoH (https://www.inaturalist.org/observati-
ons/122801965).

IIpumiTka. Ileit Buj XpoHO/MOTiYHO € OfHi€lo i3 Hail-
nepinx sadikcosanux B ypbanodnopi Kuesa uyxopignnx
pocnuH, sKa BiMivamacsa Ha pyfepanbHuX Micuax me V1A,
TionbaeHmTenTOM y X0BTHI 1774 p. (Giildenstadt, 1791;
Koppen, 1881). IlisHiure ioro HeOFHOPa3sOBO HABOXMIN
nnsa Kuesa Brpomosx XIX cT. (Rogovich, 1855, 1869; Kop-
pen, 1881) Ta B moBoeHHwmit nepiop (EmexTponHuit foxa-
TOK S2), 30KpeMa Ha pyiHax By Bemukoi BacumbkiBcbkoi
(Malyushitska, 1949). ¥V apyriit nonosuni XX ct. X. spino-
sum BBaKaBCA PiIKICHUM afjBeHTMBHUM BUoM Yy ¢iopi
Cepennboro ITpunninpos’s (Chopyk et al., 1998), a srogom
IiJ Jac creriazbHOrO BuBYeHHA ypbanodmopu Kuiscbkoi
arnomepariii Bin He 6yB 3apeectposannii (Mosyakin, Yavor-
ska, 2002). Huni X. spinosum Ha Teputopii Ykpainu posmo-
BCIO/pKeHu iepesakHo B AP Kpum Ta Ha miBjHi crenosoi
30HM, a B IHIIMX perioHax € fy>Ke PifKiCHOIO BUIIaJIKOBO 3a-
HECEHOI0 POCTIIHOIO.

Zizania latifolia (Griseb.) Stapf (Poaceae): Heo-
¢iT, eprasiodirodir; n. apean: cxifHOA31MCHKUIL. —
ITIC. — Kuis: o. JKyxkis, 6eper [Ininpa, 50.336617°
N, 30.600731° E, 10.06.2021, HIunpep, OnbiiaH-
cekmit  (KW153561, 153562; https://www.inatu-
ralist.org/observations/82676878). — KwuiBcbka
0061.: O6yxiBcpKuil p-H, cemmine Kosu, mimanmii
6eper mportoku p. Hduimpo, 50.2155° N, 30.7048°
E, 07.08.2018, Iuumep (KWHA103694; https://
www.inaturalist.org/observations/108890604);
®DacriBcpkuit p-H, M. PacriB, Ha Gepesi Bogocxo-
Buia, 50.071409° N, 29.891334° E, 11.09.2021,
Muupep  (https://www.inaturalist.org/observati-
ons/104452759).

ralist.org/observations/91376298); o. XKykis, pyze-
panizoBaHe y30iuds JOporyu, CoHTaHHO, 50.3435°
N, 30.5716° E, 10.06.2021, Illnnpep, OnbiuancbKuii
(KWHA102179;  https://www.inaturalist.org/ob-
servations/82667907); Konua-3acma, rpyma y da-
rapHukax, 50.294193° N, 30.623215° E, 03.09.2021,
Muupep  (https://www.inaturalist.org/observati-
ons/93609775).

ITpumitka. Y Cepenubomy IlpnpHinpos’i spigka Tpa-
IUIAETBCA SIK afBeHTMBHA pociuHa. s yp6aHodmopu
Kuesa pawinre 6yB HaBefeHMII SK Ma/IOIOLIMPeHNIT ede-
Mepodit (Mosyakin, Yavorska, 2002), sasnauascs g HIIIT
"Tonociiscokmit” (Onyshchenko et al., 2016) i mapxy "®eo-
¢anin" (Koniakin, Gubar, 2022), a Takox gyt Kaniscbkoro
paitony Yepkacokoi ob6macti (Shevchyk et al., 1996).

Xanthium spinosum L. (Asteraceae): HeoiT, kce-
HOiT; 11. apeam: amepukancpkuit. — JIII. — Kuis:

ITpumitka. Y Cepenubomy IIpunHinpos™d ueit g 6ys
CIiellia/IbHO iHTPOyKOBaHMII Ha y36epesxxsa KpemeHuynb-
Koro BopjocxoBuia y 1961-1965 pp. (Potulnytskyi, Molya-
ka, 1968; Dubyna, Vakarenko, 2003), a motiM Harypaisy-
BaBcs Ha 6eperax JJuimpa (Shevchyk et al.,, 1996; Chopyk
et al., 1998; Zavialova, 2017). ¥ Yepkacbkiil o61acTi BiH
6yB HaBefjeHUIT SIK 3AMYABIINMIT A1t MICT YMaHb Ta TanpHe
(Chorna, 1998, 2009). Ha KuiBmusi Z. latifolia Bizoma e
3 M. Bina IlepkBa, e 30149aBi/lO TPAIUIAETBCSA Y IPUOEPesKHIit
cmysi p. Pocb (Chorna, 2001), i PsxuiniBcbKoi TepuTopianbHol
rpomazau O6yxiBcpkoro paitony (Shynder et al., 2021). Takox
Z. latifolia HaBepeHa SIK CTAOKO arpecBHUIT a/iBEHTUBHIIL
BUp A1 Ykpaincbkoro ITomices (Baransky et al., 2016).

3arajsoM, HaMU HaBe[leHO BifoMocTi mpo 93
TaKCOHM, B TOMY YMC/i: TpM BUAM i JIBa HOTO-
BUIM, SIKi € HOBUMU 1A ¢nopu Ykpainm (y T. 4.
I'ATb YY>KOPiHMUX i OAMH abOpUTeHHUII), OfUH
HOBMIT Yy>XOPifgHMil BUR 1/1s1 Gropyu MaTepuKoBoOi
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O.I. LIMHJEP Ta in.

yacTMHM YKpaiHu, 16 HOBMX BUJIB [JId perTio-
Ha/IbHMX ¢rop (y T. 4. BiciM abopureHHUX Ta cim
9y>KOPifHUX, 30KpeMa IIiCTb HOBUX 1A (ropu
Yxpaiucpkoro ITomices i cim — ps [TpaBobepex-
Horo Jlicocreny). Tako>x HaBefeHO BifoMocTi Ipo
HOBI MiCI|€3HaXO/DKEHHA 69 MaloNOIINPEHNUX Y
perioHi mocmipyKeHHs] TaKCOHIB (30Kpema 32 pifn-
KiCHUX Ta TpaHMYHO-apeabHNX aOOPUTeHHNX, 37
aJIBeHTUBHUX) Ta CyOCIIOHTaHHI MiClle3pOCTaHHSA
IBOX aKIiMaTM30BaHUX eprasiodiris. 3aramom
cepey; BUBYEHMX TaKCOHIB 38 € abopureHHuMH, a
53 — 9y>XOpifHUMMU.

TakyM 4MHOM, pe3ynbTaTU MPOBEEHUX JOCIi-
IPKE€Hb CYTTE€BO [ONOBHWMIM iCHYIOYi BiOMOCTi
npo ¢nopy cronmmyHoro periony. Y zapyriit mo-
noBuHi XX cT. gna teputopii M. Kuea Ta jioro
okonuip 6ymo HaBemeHo 1410 BUAIB JUKOPOCIUX
pocnuH (Kotov, 1979), Ha IOYaTKy HOBOT'O CTOJIIT-
T4 B ypbanodmnopi M. Knesa cykymuo Hapaxosy-
Bajiocs moHap 1460 TakcoHiB, i3 Axux 926 abopu-
reHHUX i 536 apBentuBHux (Mosyakin, Yavorska,
2002; Hrechyshkina, 2010). Huni BugoBuit cknap,
dmopu 3MiHMBCs 11je Ginblile BHACTIIOK 3HUKHEH-
HA 6araTboX BMUJIB i IOABM iHIINX, TOMY IIOTpe-
0ye HOBOTO KPUTUYHOTO y3aranbHeHH:A. HaBeneHi
HaMM MaTepiajay CBif4aTh IIPO 3HAYHY JMHAMIKy
TaKCOHOMIYHOTO CKJIafly BOCIiflKeHoI ropu, ane
€ JIMIIe YaCTUHOI ii CYKYIHUX OIIOBHEHbD, 3MIilic-
HEeHMX CY4acHMMM JOCTigHNKaMu. Tak, 3a pe3yb-
TaTaMu ysaranbHeHHA micia 2002 p. B mexax Ku-
iBcpKoOi MicbKoi armomMepaiiii 6yio sagikcosano 85
HOBMX uykopiguux BupaiB (Koniakin et al. 2023).
BusBneHHA HOBUMX aOOPUTEHHMX TAKCOHIB y HO-
crifpKeHiit ¢ropi Ta BeMMKOI KiTbKOCTi HOBMX JIO-
Ka/IiTeTiB PiAKiCHUX i Ma/OMOMMPEHNX MICLEBUX
POCIMH TiIKpecIoe i YHIKaNAbHICTh AK OfHi€l i3
HaitbaraTmmx y piBHUHHIN YKpaiHi Ta BKasye Ha
notpely y IpOJOBXKEHH] TaKMX JOCTiKeHb.

Baromi pe3ynbpTaTi IpuMHECTIO BUBYEHH:A CKIARY
YY>KOPiJHUX POC/IVH, IOIOBHEHHSA fAKUX CTaHO-
BUTb OCHOBY Cy4yacHOi AuHaMiku ¢mopu — ii an-
Bentusanii (Kotov, 1979; Mosyakin, Yavorska,
2002). Cepex mpencTaBIeHNX HOBUX UY>KOPimHUX
BUAIB 13 HOBMX TaKCOHIB y mocmimxeHilnt ¢io-
pi 3’saBuMuCA 3a ocTaHHi 12 poKiB, a HamI OCBif
CBimumMTh, WO HuHi B ypbanodnopi Kuesa mo-
POKY 3’sIBNIAETHCS NPUHANMHI 2-3 HOBUX YyXKO-
PiIOHNX TaKCOHM. IxHs mosiBa moB’s3aHa i3 mBOMa
OCHOBHIUMM IMMIIpaliliIHUMU IIIAXaMU — BUIA[-
KOBUM 3aHeCeHHAM (kceHo®iTi) i 3aM4YaBiHHAM
Ta HaTypasisauieio 3 KynbTypu (eprasiodirodiru
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a6o BTikadi 3 Kyabrypu). O6MaBa UUIAXM IIOIOB-
HEeHHA aJBeHTUBHOI paxuii ¢ropu HOCTATHBO
BPiBHOB@XXEHI — cepell NpeACTaBlIeHNX HOBUX
I TepuTopii TaKCOHIB BiciM € kceHodiTamy, a
'ATh — eprasiogirodiramm. 3arampHi 3aKOHO-
MipHOCTI afBeHTH3aLii (GIOPKM CTOMMYHOTO pe-
riony Oymu poskpurti panime (Kotov, 1979; Mo-
syakin, Yavorska, 2002; Yavorska, 2008a, 2008b;
Mosyakin, Mosyakin, 2021; Koniakin et al. 2023) i
Hallli pe3y/IbTaTH 1[i/IKOM BK/IafaloTbcs y Hux. Ce-
pefl HOBMX Ta NPOTPECHBHMX YYXXOPiTHMX TaKCO-
HIB € BUJM 3 TIOTEHIINHUM iHBa3ifHUM IOTeHIIia-
nom: Cardamine occulta, Chaerophyllum nodosum,
Galatella sedifolia subsp. dracunculoides, Papaver
stevenianum, Pontederia crassipes, Symphytum as-
perum, Thladiantha dubia, Tragus racemosus, Tilia
platyphyllos. A mesxi ayxopigHi Buau B yMOBax
Cepennboro IIpupgHinpos’s y>xe npoasuam iHBa-
3iifHMit Xapakrep, 3okpema: Cenchrus longispinus,
Cornus sanguinea subsp. australis, Erechtites hie-
racifolia, Erigeron strigosus, Phragmites altissimus,
Vitis riparia. Tlogi6Hi pocninHu NoTpeOYIOTh MOHI-
TOPMHTIY CTaHY IXHBOTO PO3IOBCIOIKEHHS Ta 3a-
no6iraHHA MOXJIMBMM LIIAXaM IXHIX iHBasiil.

BucHoBxu

Orxe, 3a pesynbTaTaMu JOCTIIPKeHHA Ha TePUTO-
pii KmeBa Ta itoro oxomiupb Oynu BUABJIEHI ITATh
HOBUX Aj1s1 priopu Ykpaiuy TakcoHiB (OinbIuicTb 3
AKUX € uyxopigaumu): Cardamine occulta, Equi-
setum X moorei, Lolium x holmbergii, Limonium
sinuatum, Lonicera maackii; HOBUIT 1A (bnop]/{
MaTepUKOBOI YaCTMHM YKpaiHM Uy>KOPiTHUI BUJ
Chrozophora tinctoria; 16 HOBUX [/ peTiOHATbHUX
¢nop Ilonices, Jlicocteny i Cepennboro IIpupHi-
npos’ss TakcoHiB: Avenella flexuosa, Chaerophyl-
lum nodosum, Erigeron acris subsp. droebachiensis,
Gymnocarpium robertianum, Hieracium robustum,
Kickxia spuria, Oenothera pilosella, Rubus hirtus,
Smyrnium olusatrum, Stipa dasyphylla i Tragus ra-
cemosus. Takox, 6ym/1 BUAB/IEHI HOBI MicCIlle3Ha-
XOIKeHHS 69 pikicHMX abOpUreHHMX Ta IIPO-
TPECUBHUX YY)KOPiJHMX TaKCOHiB. 3arajsoM cepef
TDOCTiKEHNX TaKCOHIB 38 € abopureHHMMu, a
53 — gyxopigaumu. Cepesi BUBYEHNX 9Y>KOPiTHUX
TaKCOHIB € IPUHAVMHI [eB’SITh MMOTEHIiIIHO-iHBa-
31/HUX POCINH, KOTPi TOTPeOYIOTh MOHITOPUHTY.
Pesynbratit [OCHIIPKEHb CYTTEBO NOIOBHIOIOTH
Bigomocti mpo ¢mopy M. Kuea Ta mnpmiernmux
TEPUTOPiNl 1 MiATBEPIKYIOTb 3HAYHUI piBeHb il
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TaKCOHOMIYHOrO 0ararcTBa, BCTAHOBJIEHI paHilre
3aKOHOMIPHOCTI a/iBeHTU3alil Ta BUCOKY [JMHaMi-
Ky. HuHI aKTyaZnpHMM € KpUTHYHE y3araJbHEHHA
TaKCOHOMIYHOTO CKJIafy (Iopu CTOMMYHOIO peri-
OHY.

Ilopsaxmu

ABTOpM BUCTOBIIONTb WKpy momsky K.6.H. T.C.
baranpkiil 3a IOBiZOMIEHHA IPO IHTPOAYKIIiIO
Pontederia crassipes y Bopoitmu M. KueBa; k.6.H.
O.P. bapancpkoMy 3a KOHCY/IbTallii IOJO PO3Ta-
myBaHHA niBgeHHOI Mexi Ilomicca Ta BigomocTi
npo noumpenHs Oenothera pilosella; x.6.H. B.B.
Ipunenko 3a BigomocTi mpo crenosi Buau; A.B.
Iyminosiit, 1.I. Jadyenko i x.6.n. H.M. Illuau 3a
MOIIOMOTY IIiJi 4aC ONpPALIl0OBAHHA MarepiamliB rep-
6apito KW; 1.6.1., nmpod. C.JI. Mocskiny 3a winHi
nopagn 3 obOpPM/IEHHA TEeKCTY, HOMEHKIATYpHi

n.6.1. B.II. Komowmiituyky, n1.6.H. A.A. Kysemxo,
k.0.H. JL.B. JleBuyk, 10.II. Manaxosy, €.B. ITonbo-
Bomy, C. Crapomyky, k.6.H. IL.A. TumouieHky,
K.0.H. O.A. ®yTOpHIli 3a y4acTh y CIIIBHNUX IIONIBO-
BUX JIOCTI/PKEHHSX, 3aBJSAKYU AKUM Oy BUABIIEHI
HOBI JIOKa/MiTeT! BU/IiB, 3rajlaHUX B IIill CTATTi.

OHOTPUMAHHSA ETUYHIX HOPM

ABTOpY TOBiJOM/IAIOTH PO BiICYTHICTH Oy/{b-AKOTO KOH-
¢rikTy iHTepecis.

IOOIJATKOBI TOC/IIIHMIIBKI TAHI

I1s cTaTTs MICTUTD ABa eIeKTPOHHI gomaTkiu: S1 (pucyHkn
E1-E25, c. el-ell) i S2 (xopomoriuni pmami, c. el2-e45),

moctynHi 3a mocumannaMm: ukrbotj81-02-100-S1.pdf (29 MB)
i ukrbotj81-02-100-S2.pdf (418 KB).
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New floristic records in Kyiv City and its environs

O.L. SHYNDER !, D.A. DAVYDOV ?,
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I M.M. Gryshko National Botanical Garden, National Academy of Sciences of Ukraine,
1 Sadovo-Botanichna Str., Kyiv 01014, Ukraine

> M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine,
2 Tereshchenkivska Str., Kyiv 01601, Ukraine

Abstract. The results of floristic research in the territory of Kyiv City and its environs (in the adjacent territories of Kyiv Regi-
on) are presented. According to the results, five new taxa for the flora of Ukraine are reported: Cardamine occulta, Equisetum
x moorei, Lolium x holmbergii, Limonium sinuatum, Lonicera maackii. Chrozophora tinctoria is a new species for the flora of
the mainland part of Ukraine. Also, 16 new taxa were identified for the regional floras of the Ukrainian Polissya, Forest-Step-
pe, and Middle Dnipro regions. In addition, new locations of 69 rare aboriginal and expansive alien taxa are reported. In
total, among the studied taxa 38 are native and 53 are alien. Among the studied alien plants, several are potentially invasive
ones, and some of them have already demonstrated their invasive nature, in particular: Cornus sanguinea subsp. australis,
Erigeron strigosus, Phragmites altissimus, and Vitis riparia. The results of our study confirm that the flora of Kyiv City and its
environs is one of the richest floras in the plain part of Ukraine, and currently it is rapidly changing.

Keywords: alien species, flora, Kyiv Region, new localities, plant invasions, rare species
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New Zealand Lithothelium (Pyrenulaceae) — description
of a new species Lithothelium kiritea sp. nov., with notes on L. australe
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Abstract. Lithothelium kiritea A.]. Marshall, Aptroot, de Lange & Blanchon sp. nov. (Pyrenulaceae) is described from Aote-
aroa / New Zealand. The new species has a mainly coastal and mostly westerly distribution in Aotearoa / New Zealand and
is thus far known only from the bark of living Cordyline australis (Asparagaceae). The new species is separated from Litho-
thelium australe (treated here as endemic to the Chatham Islands), by its corticolous, rather than saxicolous habit, white to
pale buff (when fresh) thallus and large ascospores (measuring 32—40 x 12—-15 pm). Lithothelium kiritea is easily recognised
and usually abundant in the locations where it has been found, yet it seems to have not been collected until 1973 when it was
sampled once and then not collected again until 2018. Currently, specimens matching L. kiritea have not been reported from
Australia, so we recommend it be searched for there. Within Aotearoa / New Zealand, we propose that the species be assessed
as ‘Not Threatened’ using the New Zealand Threat Classification System.

Keywords: lichen taxonomy, lichenized mycobiota, Lithothelium, Lithothelium kiritea sp. nov., New Zealand

Introduction

The genus Lithothelium Miill. Arg. contains most-
ly lichenized ascomycetes in the Pyrenulaceae.
Worldwide, 28 species are currently accepted,
which are all keyed out in Aptroot (2022). Hither-
to, it was represented in the greater Aotearoa / New

Zealand archipelago by a single species, L. australe
Aptroot & H. Mayrhofer, described from collecti-
ons made from Rékohu / Wharekauri / Chatham
Island (Aptroot, Mayrhofer, 1991), the largest is-
land in the Chatham Islands group located c. 800
km east of the main islands of Aotearoa / New Ze-
aland.
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Fig. 1. Lithothelium kiritea on Cordyline australis, Nile River,
Charleston, Te Waipounamu / South Island, Aotearoa / New
Zealand (image: PJ. de Lange)

During fieldwork in the Auckland Region of
the North Island of Aotearoa / New Zealand, the
senior author noted a conspicuous white crus-
tose lichen covering the usually exposed trunks of
Cordyline australis (G. Forst.) Endl. (Asparagaceae

146

Fig. 2. Habitat of Lithothelium kiritea at the type locality
(image: A.J. Marshall)

Juss. subfam. Lomandroideae Thorne & Reveal;
earlier sometimes treated in segregate families
Laxmanniaceae Bubani or Lomandraceae Lotsy)
(Figs 1, 2). Despite its local abundance, this lichen
seems to have only been collected once before
(collection B.W. Hayward H18.1256, AK186257),
from an Auckland University field site at Kaw-
erua, Te Tai Tokerau / Northland (35°38°9.18 S,
173°26°29.73 E). The phorophyte was misidenti-
fied as taraire (Beilschmiedia tarairi (A. Cunn.)
Benth, & Hook. f. ex Kirk, family Lauraceae Juss.),
whereas the substrate is indisputably Cordyline
australis and the specimen had been placed in the
herbarium as a species of Pyrenula Ach. Subse-
quent investigation of specimens collected by the
senior author in 2018 suggested that the lichen
was a species of Lithothelium, and following re-
ceipt of specimens one of us (A. Aptroot) with a
worldwide knowledge of the genus concluded that
they represented a new species, warranting formal
recognition.

In this paper we describe the new species, pro-
vide an account of its distribution and ecology, and
present a conservation assessment using the New
Zealand Threat Classification System (Townsend et
al., 2008). We also provide an update on the distri-
bution, ecology and conservation status of Lithothe-
lium australe.

Materials and Methods

Specimens were examined using standard micros-
copic techniques, using hand-cut sections mounted
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in water or stained using lactophenol cotton blue
after pretreatment with KOH to observe ascus
structures (Orange et al., 2010). Thin-layer chroma-
tography was used to check for chemical constitu-
ents, but the results were inconclusive.

We searched AK, CHR, OTA, UNITEC and
WELT herbaria for collections of Lithothelium in
their holdings of Pyrenulaceae and undetermined
pyrenulaceous crustose collections (for herbarium
acronyms see Thiers, 2008—onward).

Taxonomy

Lithothelium Mill. Arg., Bot. Jahrb. Syst. 6: 386
(1885).

Type species: Lithothelium cubanum Mill. Arg.,
Bot. Jahrb. Syst. 6: 386 (1885).

Lithothelium kiritea A.J. Marshall, Aptroot, de
Lange & Blanchon, sp. nov.

Type: —NEW ZEALAND. North Island, Waitak-
ere Ranges, Whatipu, 37°2°34.7 S, 174°30°24.13 E,
A.J. Marshall (AJM91), 24 Mar 2024. On bark of
Cordyline australis, 4 m, (holotype UNITEC 14328,
isotypes, AK, B).

Diagnosis: Distinguished from Lithothelium
australe by the corticolous rather than saxicolous
growth habit, white to pale buff, appearing whi-
ter with age (grey to dark grey with green tinge
in L. australe) thallus, and larger spores, 32—40 x
12-15 pm (20-26 x 6—8 um in L. australe).

MycoBank accession number: MB#852916

Thallus (Figs 3A—-C) — white to pale buft, ap-
pearing whiter with age, darker when fresh and
often appearing darker around perithecia, with-
out marginal prothallus. Angular crystals present
throughout, fleck-like, 60-150 x 30—60 um. Photo-
biont — green (genus not evident, probably Trente-
pohlia). Perithecia — simple, without pseudostro-
matic tissues. Conical to globose, usually erumpent
from substratum but very occasionally partially
covered, 0.8—1.0 mm diam., 0.5-0.8 mm tall, usual-
ly 0.15-0.30 mm emergent from thallus. Ascocarp
wall completely carbonised, without distinct cly-
peus, 35-50 um thick. Ostiole black, rimmed, rim
paler than ascocarp, 150-350 um diam., usually
apical but occasionally skewed. Hamathecium —
inspersed with oil droplets, IKI-, paraphyses sim-
ple, not branched at tips, approx. 1 pm thick. Asci
— fissitunicate with rounded ocular chamber, tend-
ing to slightly sagittiform at maturity, 160-225 X
20-25 pm. Ascospores — 4-8/ascus, uniseriate,

colourless at first but becoming red-brown with
age. Lumina tending towards angular with rounded
corners, 3-septate, central two lumina larger than
the terminal lumina, 32—40 x 12—-15 pm. Spore wall
smooth, without granules. Pycnidia — not always
present, 240—450 pm diam., black, wall completely
carbonised; spermatia acrogenous, filiform, colour-
less, curved 15-20 x 0.25-0.50 pm.

Chemistry. UV negative, no substances detected
with TLC.

Representative Specimens: AOTEAROA /
NEW ZEALAND, TE IKA A MAUI / NORTH
ISLAND: Doubtless Bay, Taipa, Paranui Wildlife
Reserve, M. Ford MR2250, 25 Apr 2023, UNITEC
14207; Waipoua, Kawerua, B.W. Hayward HI18.156,
May 1973, AK 186257; Okahukura, Tapora, A.J.
Marshall & E. Ashby s.n., 1 Mar 2022, UNITEC
13412; Aranga, Aranga Settlement, PJ. de Lange
15618 & S.]. Wells, 17 Jan 2024, UNITEC 14265;
Pouto, Punahaere Creek Conservation Area, M.
Ford MF2249, 3 Feb 2023, UNITEC 14206; Kaipa-
ra Heads, Waionui Inlet, A.J. Marshall s.n., 16 Jun
2022, UNITEC 13411; Mataia, Mataia QEII Cov-
enant, M. Watson MW61, 20 May 2016, UNITEC
8978; Mataia, Mataia QEII Covenant, PJ. de
Lange 15414 & M. Baling, 18 Mar 2022 UNITEC
13364; Hauraki Gulf / Tikapa Moana, Kawau Is-
land, Mansion House Bay, A.J. Marshall AJM86,
16 Nov 2023, UNITEC 14233; Kaukapakapa, Ha-
ruru Road, A.J. Marshall AJM27 & C. Kilgour, 21
March 2018, UNITEC 14041; Whangaparaoa,
Shakespeare Regional Park, PJ. de Lange 15604
¢ C. James, 20 Oct 2023, UNITEC 14205; Hau-
raki Gulf / Tikapa Moana, Tiritirimatangi, A.J.
Marshall AJM83, 25 Feb 2023, UNITEC 14185;
Waitakere, Te Henga (Bethells Beach), A.]. Mar-
shall AJM62, 24 Jul 2022, UNITEC 14042; Waitak-
ere, Wigmore Bay, A.J. Marshall & C. Kilgour, 3
Jun 2021, UNITEC 12869; Waitakere, above Wig-
more Bay, A.J. Marshall AJM64 ¢ C. Kilgour, 13
Dec 2021, UNITEC 14044;Waitakere, Anawhata,
A.J. Marshall s.n., 2 Feb 2022, UNITEC 13413;
Waitakere, Anawhata, A.J. Marshall AJM65 ¢ E.
Marshall, 2 Jan 2023, UNITEC 14043; Waitak-
ere, Whatipu, A.J. Marshall AJM63, 15 Mar 2022,
UNITEC 14045; Waitakere, Whatipu, A.J. Mar-
shall s.n., 26 Oct 2021, UNITEC 13414. TE WAI
POUNAMU / SOUTH ISLAND: North Westland,
Kohaihai River, PJ. de Lange 15616 & G.M. Crow-
croft, 6 Jan 2024, UNITEC 14261; North Westland,
Karamu, PJ. de Lange 15615 & G.M. Crowcroft, 6
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Fig. 3. Lithothelium kiritea. A: thallus at the type locality (image: A.J. Marshall); B: ascus showing rounded ocular chamber
(image: A.J. Marshall). Scale bar: 20 um; C: a selection of ascospores. Spores are red/brown at maturity and hyaline when

immature (image: A.J. Marshall). Scale bar: 20 um

Jan 2024, UNITEC 14260; North Westland, Hec-
tor Beach, PJ. de Lange 15614 & G.M. Crowcroft,
6 Jan 2024, UNITEC 14259; North Westland,
Westport, Orowaiti Lagoon, PJ. de Lange 15613
& G.M. Crowcroft, 6 Jan 2024, UNITEC 14258;
North Westland, Tauranga Bay, PJ. de Lange 15612
& G.M. Crowcroft, 5 Jan 2024, UNITEC 14257;
North Westland, Nile River, PJ. de Lange 15611
& G.M. Crowcroft, 6 Jan 2024, UNITEC 14256;
North Westland, Charleston, Constant Bay, PJ.
de Lange 15610 & G.M. Crowcroft, 5 Jan 2024,
UNITEC 14255. CHATHAM ISLANDS: Rékohu /
Wharekauri / Chatham Island, Wharekauri, Chud-
leigh Reserve, 30 Sep 2023, PJ. de Lange CH4444,
UNITEC 14186.

Recognition: In Aotearoa / New Zealand, pri-
or to this paper only one species of Lithothelium
was known, L. australe. That species, considered
endemic to the Chatham Islands group (c.f. Gallo-
way, 2007), is saxicolous and thus far only known
to inhabit limestone (de Lange, Schmid, 2023). For
differences between that species and L. kiritea see
under L. australe below. As the Aotearoa / New
Zealand lichenized mycobiota is biogeographical-
ly strongly linked to Australia (Galloway, 2007),
we examined Lithothelium there. Currently, sev-
en species of Lithothelium are recognised in Aus-
tralia and its neighbouring islands (Aptroot, 2009;
McCarthy, 1996, 2001, 2015). From all these, L.
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kiritea is distinguished by its consistently white or
pale buff thallus and larger spores (32-40 x 12-15
um). Of the Australian species, L. austropacificum
PM. McCarthy from Lord Howe Island is grey-
green to yellow-green with spores (18-)22.5(-28)
x (8-)11(-14) pm, L. decumbens (Mill. Arg.) Ap-
troot is grey-green with spores 15-20 x 7-10 pm,
L. hieroglyphicum (Miill. Arg.) Aproot is brownish
and oily in appearance with spores 17-19(-22)
x (6-)7-8 um, L. kantvilasii PM. McCarthy is
white-grey with spores 12—-18 x 4—6 um, L. nano-
sporum (C. Knight) Aptroot is yellow-olive green
or slate grey with spores 14-23 x 5.5-9.0 um, L.
obtectum (Mill. Arg.) Aproot is brown-green or
grey with spores 10-18 x 4.0-7.5 pm and L. qui-
escens PM. McCarthy from Christmas Island is pale
grey to greenish brown with spores (18-)25(-31)
x (10-)14(-20) um. However, as noted below, we
have reasons to suspect that dedicated searching on
that continent will eventually find L. kiritea to be
present there.

Distribution (Fig. 4): Endemic to Aotearoa /
New Zealand where so far it is known from re-
gions including and north of Tamaki Makaurau /
Auckland (with a mostly westerly distribution), Te
Ika a Maui / North Island; from North Westland,
Te Waipounamu / South Island and from one lo-
cation on Rékohu / Wharekauri / Chatham Island.
Despite contacting interested amateurs and posting
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Fig. 4. Distribution of both species of Lithothelium based on herbarium specimens

images of the new species through social media and
an article (de Lange et al., 2023) with the exception
of some specimens collected from Te Tai Tokerau /
Northland the authors received no specimens from
locations outside those noted here.

Ecology: Lithothelium kiritea has so far only been
collected from a single phorophyte, Cordyline aus-
tralis (Figs 1, 2), on which it is often the only species
of lichen inhabiting the bark, at least until host trees
reach a level of maturity where other species of li-
chen begin to colonise and displace it, at which point
it can be sometimes still seen on smaller canopy
branches. It seems to be a mainly lowland, narrowly
coastal species (Fig. 4), rarely extending inland for
more than a few kilometres; currently the highest
altitude so far recorded is 266 m a.s.l. near Anawha-
ta, Waitakere Ranges, West Auckland (36°55’38.8 S,
174°28°21.65 E), and the furthest distance from
the coast approximately 10 km from a gully wet-
land near Haruru Road, Rodney (36°35°3.98 S,
174°32’35.99 E). The species seems to be photophil-
ous, eschewing shaded sites, very much a feature
of the lichen mycobiota of its chosen phorophyte

growing in exposed situations. As Cordyline austra-
lis can persist in a range of open situations, like dune
fields, reverting shrubland and pasture, wetlands,
as well as farmland and urban habitats, there is an
abundant and frequent phorophyte at least within
the known range of Lithothelium kiritea. Although
first collected by the authors in 2018 near Haruru
Road, Rodney;, it has since been found to be particu-
larly abundant on Auckland’s west coast, with the
largest population seen to date being in the coastal
Whatipu wetland. This is of particular note as the
wetland here is relatively young (the area where the
type specimen was collected would have been under
sea water as recently as 1940 (Esler, 1974; Cameron,
2013)), and Lithothelium appears to be locally one of
the most common lichens.

In most of the sites where Lithothelium kiritea
has been found it is not only conspicuous but often
extremely common. Yet the species seems to have
been missed by lichenologists collecting from large
parts of its known range between the 1950s—1990s,
and especially, seemingly absent from collections
made from its only known phorophyte ti kouka /
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cabbage tree (Cordyline australis) during that time.
This is important because Cordyline australis and
its associated biota were then of major interest due
to that species’ widespread decline and death over
much of its range due to a phenomenon termed
‘sudden decline of cabbage tree’ (Beever et al.,
1996). The absence of early collections coupled
with a predominantly westerly distribution and
apparent absence over large parts of the Aotea-
roa / New Zealand archipelago strongly suggests
Lithothelium kiritea is a recent arrival to the is-
lands. In a pattern similar to that described for rust
fungi by McKenzie (1998) and in flowering plant
genera such as Senecio (see below), we suspect that
Lithothelium kiritea is present but as yet unrecog-
nised in Australia (see ‘Recognition’ section above)
and that it has reached Aotearoa / New Zealand
from there. Consider, for example and comparison,
the cases of Senecio diaschides D.G. Drury and S.
esleri C.]. Webb, species first described from Aotea-
roa / New Zealand (Drury, 1974; Webb, 1989) and
subsequently discovered in Australia, described
there as S. cahillii Belcher (Belcher, 1983) and S.
brevitubulus 1. Thomps. (Thompson, 2006), respec-
tively, before their synonymy was realised. If we
are correct, then the species should be looked for
in New South Wales and Victoria, locations from
which a range of readily wind-dispersed flowering
plants and ferns occur which share their distribu-
tions with northern and western Aotearoa / New
Zealand (de Lange, Molloy, 1996; de Lange, Nor-
ton, 1998).

Conservation Status: Lithothelium kiritea is usu-
ally an abundant, at times locally dominant lichen
of the trunks of Cordyline australis in coastal loca-
tions. At this stage, we can see no active threats to
the species, which, within its known haunts — with
the notable exception of the Chatham Islands — is
not only abundant but common in secure (i.e. pro-
tected/reserved) land. As there are no major threats
known to the lichen, and its phorophyte is both
common and seemingly recovering from the ‘sud-
den decline of cabbage tree’ syndrome (Beever et al.,
1996) through regeneration, we recommend that
Lithothelium kiritea be listed as ‘Not Threatened’ us-
ing the New Zealand Threat Classification System
(Townsend et al., 2008). However, we still lack exact
population sizes and trends, so we recommend that
this assessment be qualified ‘DPS’ [Data Poor Popu-
lation Size] and ‘DPT’ [Data Poor Trend] as per the
revisions of Rolfe et al. (2019).
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Etymology: The epithet ‘kiritea’ is based on
te reo Maori [Maori language] meaning ‘white
skinned’ and refers to the white covering the spe-
cies applies to the bark of its host phorophyte. This
name was bestowed, following consultation, by the
iwi [tribe] Te Kawerau a Maki who exercise mana
whenua [custodianship] over the area where the au-
thors first recognised this species.

Lithothelium australe Aptroot & H. Mayrhofer,
Mpycotaxon 41(1): 219 (1991) (see Aptroot, May-
rhofer, 1991).

MycoBank accession number: MB#127986

Type: —NEW ZEALAND. Chatham Islands, Ré-
kohu / Wharekauri / Chatham Island, “Big Bush,”
B.PJ. Molloy s.n., Feb 1985. On loose bryozoan
limestone outcrops, 40 m (holotype CHR449435!,
isotypes, BM, CHR, GZU).

Thallus (Figs 5A—C) — endolithic, grey to dark
grey with green tinge when fresh, drying white,
fading to pale buff over time in storage, without
marginal prothallus. Photobiont — green (genus
not evident, probably Trentepohlia). Perithecia —
simple, numerous or with fused ostioles and fused
walls (astrothellioid), without pseudostromatic tis-
sues and crystals, conical, erumpent from the sub-
strate, exposed, 0.5-0.7 x 0.3—-0.5 mm; ascocarp
wall completely carbonised, without distinct cly-
peus, up to 150 pum thick; ostiole brown, obconical,
skewed, 100-200 pm diam. Hamathecium — not
inspersed, IKI—; interthecial hyphae true paraphy-
ses, branched only at the tips; periphyses absent.
Asci — fissitunicate, with sagittiform ocular cham-
ber, 80-110 x 12-15 pm. Ascospores — 8/ascus,
uniseriate, mature red-brown, fusiform with atten-
uated ends, 20-26 x 6—8 um, symmetrically sep-
tate, not constricted at the septa, septa consisting
of 3 distosepta, endospore thickened in immature
spores, but thickenings slightly reduced in mature
ones; spore wall smooth, without gelatinous sheet.
Pycnidia — numerous, 100-200 pm diam., black,
wall completely carbonised, up to 40 pum thick;
spermatia acrogenous, colourless, filiform, 6-10 x
0.2-0.4 pm.

Chemistry. No substances detected by TLC.

Representative Specimens: AOTEAROA / NEW
ZEALAND, CHATHAM ISLANDS: Rékohu /
Wharekauri / Chatham Island, Te Whanga, Motu-
hinahina, PJ. de Lange CH4325, 12 Feb 2023,
UNITEC 13983; Rékohu / Wharekauri / Chatham
Island, Te Whanga, Motuhinahina, PJ. de Lange
CH4511 & H. Tuanui-Chisholm, 18 Apr 2023,
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Fig. 5. Lithothelium australe. A: habit; Motuhinahina, Te Whanga, Rékohu / Wharekauri / Chatham Island, Aotearoa / New
Zealand (image: PJ. de Lange); B: thallus showing perithecia and pycnidia; Te Matarae, Te Whanga, Rékohu / Wharekauri /
Chatham Island, Aotearoa / New Zealand (image: P.J. de Lange). Scale bar: 2 mm; C: a selection of ascospores (image: A.J.
Marshall). Scale bar: 10 um

UNITEC 14060; Rékohu / Wharekauri / Chatham
Island, Te Matarae Road, Te Matarae, Kamo Prop-
erty, PJ. de Lange CH4167 ¢ L.M.H. Schmid, 10
May 2022, UNITEC 13375.

Recognition: Despite being treated by Galloway
(2007), Lithothelium was not included in his keys to
the lichenized mycobiota of his Lichen Flora of New
Zealand, so we provide below a key to enable the

genus to be distinguished from superficially similar
genera found in Aotearoa / New Zealand. When they
described Lithothelium australe, Aptroot and May-
rhofer (1991) noted that it was the only saxicolous
species in the genus with brown ascospores, which
set it apart from other morphologically similar taxa
of Lithothelium. From Lithothelium kiritea, L. australe
is easily distinguished by its basicolous, saxicolous
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(rather than strictly corticolous) habit, grey to dark
grey green-tinged (Fig. 5A) rather than white (Fig.
3A) to pale buff thallus when fresh, and ascospores
measuring 20-26 x 6-8 um (Fig. 5C) rather than
32-40 x 12-15 um (Fig. 3C).

Distribution (Fig. 4): Lithothelium australe at
the time of its formal recognition was reported
only from one location (“Big Bush”) from Rékohu
/ Wharekauri / Chatham Island, the largest island
of the Chatham Islands group from where the spe-
cies was collected in 1985 (Aptroot, Mayrhofer,
1991). Galloway (2007) also reported the species
from Bullock Creek, North Westland, South Island,
which remains the only record of this species out-
side the Chatham Islands in the greater New Zea-
land archipelago (de Lange, Schmid, 2023). Howev-
er, the specimen on which that record was based, B.
Polly s.n., WELT L006418! on examination is Thelid-
ium papulare (Fr.) Arnold, thus rendering Lithothe-
lium australe endemic, for now, to the Chatham
Islands. In 2022, there were no further collections
of L. australe on the islands until populations were
found at three locations on Rékohu / Wharekauri /
Chatham Island (de Lange, Schmid, 2023).

Ecology: Lithothelium australe appears to be
a strict calcicole with the four known collections
made from limestone along the western shoreline
and islands of Te Whanga, Rékohu / Wharekauri /
Chatham Island. At the three Rékohu / Wharekauri /
Chatham Island locations described by de Lange and
Schmid (2023) Lithothelium was considered scarce
on the shoreline of Te Whanga and initially also on
Motuhinahina (de Lange, Schmid, 2023). At these lo-
cations it was noted growing on east-facing limestone
outcrops, often in partially sheltered sites, within
pits, crevices or flags. Though it still remains scarce
on the shoreline of Te Whanga, Lithothelium is now
known to be abundant on Motuhinahina, a 0.454
ha, 3 m a.s, karst island located 0.56 km offshore
in Te Whanga. The species was initially described as
scarce there (de Lange, Schmid, 2023) during obser-
vations made during a visit at the end of a protract-
ed drought. A subsequent visit to the island during
April (a wetter time of the year), targeting lichenized
mycobiota, found L. australe widespread and abun-
dant in a range of situations from deeply shaded to
extremely exposed limestone (the species is easier to
see on wet rather than dry rock). No one has as yet
confirmed the species is still present at ‘Big Bush’ a
privately owned forest that can be difficult to access.
Why the species is so scarce on the adjacent shoreline
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of Te Whanga is unclear (see Conservation Status be-
low). On the shoreline of Te Whanga, Lithothelium
australe associates with Buellia albula (Nyl.) Mll.
Arg., Caloplaca spp., Opegrapha rupestris Pers. and
Physcia adscendens H. Olivier. On Motuhinahina,
common associates include the mosses Tortella flavo-
virens (Bruch) Broth., Syntrichia antarctica (Hampe)
R.H. Zander, Zygodon mencziesii (Schwiagr.) Arn., and
the lichens Buellia albula, Caloplaca c.f. johnwhin-
rayi S.Y. Kondr. & Kérnefelt, other Caloplaca spp.,
Chrysothrix candelaris (L.) J.R. Laundon, Diploicia
canescens subsp. australasica Elix & Lumbsch, Du-
fourea ligulata (Korber) Frodén, Arup & Sechting,
Hydropunctaria maura (Wahlenb.) C. Keller, Gue-
idan & Thiis and Opegrapha rupestris.

Conservation Status: Lithothelium australe
was assessed as ‘Data Deficient’ by the New Zea-
land Indigenous Lichen Threat Assessment Pan-
el (de Lange et al.,, 2018). Recently de Lange and
Schmid (2022) reviewed the status of the species
following its rediscovery on Rékohu / Wharekauri
/ Chatham Island. Although they reported the spe-
cies from three new locations (they were unable to
visit the type locality on that island), they conclud-
ed that there was still insufficient data to change
the threat status of this species. Subsequent oppor-
tunistic surveys of suitable habitat on that island
have failed to locate further populations. More
dedicated survey is needed to resolve this species’
conservation status.

Etymology: An explanation of the decision to
furnish this Lithothelium with the species epithet
‘australe’ was not provided by Aptroot and May-
rhofer (1991). However, it is probably based on the
‘southerly’ location of the species, which was at that
time the only Lithothelium known from Aotearoa /
New Zealand.

Keys

Although Galloway (2007) admitted Lithothelium
australe into the Aotearoa / New Zealand lichenized
mycobiota, he did not provide a key to the genus.
Therefore, we provide one here for the genus and
the species.

Key to Lithothelium in Aotearoa / New Zealand
(adapted from Aptroot, 2009)

1. Ascospores red-brown, with rounded lumina;
asci with a rounded or sagittiform ocular chamber,
3-septate .. ..o Lithothelium
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— Ascospores brown, with mostly angular lumi-
na; asci without an ocular chamber, 3—7-septate . ..
..................................... Pyrenula

Key to Aotearoa / New Zealand Lithothelium
species
1. Saxicolous on calcareous rocks, thallus when
fresh grey to dark grey green-tinged, ascospores
20-26 X6-8pum ........... Lithothelium australe
— Corticolous on Cordyline australis, thallus
when fresh white to pale buff, ascospores 32-40 x
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Pip Lithothelium (Pyrenulaceae) y Hosiit 3enanpii:
omc HoBoro Bupny Lithothelium kiritea sp. nov. i Hotatku wono L. australe

A.Jlxx. MAPIIIAJIT |, A. ATITPVYT 2,

II.Ix. BIIAHYOH 3, K. . IDKEVMMC !, I1.1Ix. me IAHTE !

I Texniqumit yuiBepcurer YHiTex, Oxnens, Hosa 3emanpis

2 Tncturyt 6ionoriuxnx Hayk, Kamiy-Tpauai, Bpasuis

3 OK/IeHACHKUIT BilfcbKOBO-icTOpruHMit Myseit, Oxneny, Hopa 3enanpia

Pedepar. Onucano nosuit Bug Lithothelium kiritea A.J. Marshall, Aptroot, de Lange & Blanchon sp. nov. (Pyrenulaceae)
3 Aoreapoa / Hosoi 3emanzii. Bin mommpeHnit BUKIIOYHO y IpubepexHiil 30Hi mepeBakHO 3axinHol yactinau Hosoi 3e-
maupii i Hapasi Bigomuit nuie Ha Kopi >xuBux gepes Cordyline australis (Asparagaceae). HoBoonucanuil BUI BUJIIEHO 3
Lithothelium australe (Axnit pO3ITANAETbCA TYT AK eHJIEMIYHWIT BUJ apXinenary YaTeM), OCKinbKy BiH € emidiToM Ha Kopi fie-
PpeB, a He emiiToM, Mae TanoM 61710T0 ZO CBIT/IO->)KOBTYBATOTO KO/MBOPY i BeluKi 3a poamipom criopu (32—40 X 12-15 MKM).
Lithothelium kiritea e nerko BIisHaBaHUM BUOM, SIKIIT 3a3BIYAll TPAIUIETHCS Y BEMUKIil KUIBKOCTI, IIPOTe, IIMOBIPHO, 110r0
epmii 3pa3ok Oyso 3i6pano /e y 1973 poui i meit 36ip mmascs eguunM ax 1o 2018 poky. Moxiusi sHaxinku L. kiritea
It ABCTpastii foTenep He HABOAMINCS, ajie MU PEKOMEH/[YEMO IIPOBECTI TaM IIOLIYK I1bOTO BUAY. 3TifHO 3 Knacudikariieo
3arpos, npuiiHAroo y Hosiit 3enmanii, mpornonyeMo OLiHNTH Lieil BUJL AK TaKuii, JjiA iCHyBaHHA SKOTO HEMAE 3arpos.

KmrouoBi cnoBa: Lithothelium, Lithothelium kiritea sp. nov., nixeHisoBana miko6iota, HoBa 3emanzis, TaKCOHOMIsI /ymraii-
HIUKIiB
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ITepura 3naximka Xerocomus silwoodensis (Boletaceae) B YkpaiHi

Masno €. MAPTUHIOK ™, Oner B. TPVITYITBKUTA 2
! QeitcOyk-cninprora "[pubu Yxpainu', Ykpaina
2 XapkiBcbKuit HallioHanbHMil yHiBepcuTet imeni B.H. Kapasina,
maiigan CBo6onu 4, Xapkis 61077, Ykpaina
* YuiBepcurer Tpancmonraun i Bepxuporo [lopy,
5000-801 Bina-Pean, [Topryrania

, Tinepmina MAPKEC 3

* ABTOp [/1s1 IUCTYBAHH: martarhima@gmail.com

Pedepar. Crarra mictuth iHdopmamito mpo mepiui 3Haxigkm Xerocomus silwoodensis B Yxpaini. IlogaHo Makpo- Ta
MIKPOCKOIIYHI O3HAKM ILbOTO BUAY, @ TAKOX Pe3y/IbTaTH MOJIEKY/SIPHO-TEHETHYHOTO aHaji3y 3paskiB, 3ibpaHmx y
XmenbHUIBKiN obmacti. O6GroBOpoIThCA 03HaKM, 3a skuMu X. silwoodensis Bifjpi3HA€ThCA Bifi CIOpifHEHUX BUIiB pony

Xerocomus s. str. (X. ferrugineus, X. subtomentosus i X. chrysonemus).

Kmouosi cnoBa: Basidiomycota, Boletales, JHK-1TpuxKonyBaHH, MOUIMPEHHA

Beryn

CrnocrepexxeHHs HaTypamicriB-amaropi (citizen
science, participatory science) 3abe3nedyioTh Ba-
TOMMIT BHECOK Y HOKYMEHTYBaHHs 0ionoridHOro
Pi3HOMAHITTA, yTOUHEHHS IOMMPEHHS Ta YMCENb-
HOCTI BUJIiB, MOHITOPMHT PiZIKiCHMX Ta iHBa3iIHMX
BupiB y cBiti (Oliver et al.,, 2021). B YkpaiHni, me-
PEBaXHO 3aBJAKU PO3BUTKY (ericOyK-CIiNbHOTH
"Tpubu Yxpaiun" (https://www.facebook.com/gro-
ups/Hryby.Ukrayiny), Taki crocrepe>xeHHs fanu
3MOTI'y iCTOTHO pO3IIMPUTY YABJIEHHSA NPO IOLIN-
PeHHSA Ta 4MCeNbHICTh BUJIB IpubiB, BKIIOYEHNX
no Yepsonoi kuuru Ykpainu (UKY) (Heluta, 2017;

Shevchenko et al., 2021), a Tako>XX JOIOBHMIN [O-
Ka3oBy 0a3y I yXBa/leHHA pillleHb IIPO BKJIIO-
YeHHS Ta BUK/IIOYEHHS OKpeMMX BUJIB IpubiB 10
a60 3 Hooro Buganusa YKY (Heluta et al., 2022).
Y nmumni 2019 p. ogHOMY 3 aBTODIB WLi€i CTATTi
(II. MapTuHIOKY) Tpanmaucs fABa IVIOLOBUX Tina
Buny pony Xerocomus Quél. Ilpote 151 3Haxinxa,
nompyu nposefeny ¢porodikcaniio, He Oya gerann-
HO JocmimKeHa. 7 ceprus 2021 p. 6yna 3ibpaHa Ko-
JIEKLis 3 KiZIbKOX IUIOJOBMX Til Ha Pi3HUX CTafisxX
PO3BUTKY B TOMY >K MiCLIe3pOCTaHHi Ta Ha BiJjCTaHi
180 M Bif HBOTO. Ha 0CHOBI aHanmi3y Makpockomiy-
HUX O3HaK 3HaXifIky OyJI0 IOIlepeHbO BU3HAYCHO
Ak X. silwoodensis A.E. Hills, U. Eberh. & A.ES.
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Taylor. Ilic/iss BUBYeHHA MIKpPOCKOIIYHMX O3HAK i
IIOJJa/IbIIOT0 MOJIEKYIAPHO-T€HETUYHOTO aHasi3y
HOIIepefiHE BU3HAYEHHs OY/I0 MiATBEePKEHO.

Merto1o 1Ii€i CTATTi € MOBiZOM/IEHHA NPO TepIi
suaxigkn X. silwoodensis B Ykpaini. Huoxdue obro-
BOPIOIOTbCSA XapaKTEePHI pUCKU YKPalHCbKIX MaTepi-
aJTiB, PO3IISAAIOTHCSA MOAIOHI Ta BigMiHHI 03HaKM,
AKi JO3BOJIATD BU3HAYNTY 1€Vl BUJL Ta BipisHUTH
J10TO Biff OMU3bKUX BUIB.

Marepianu Ta MeTOU

Mopdomnoria  Makpo- Ta  MIKPOCTPYKTYp.
MakpocKkomnivyHi 03HaKM 3HaiiieHoro rpuba oui-
HIOBAJIM 3a CBIT/IMHAMM CBiXKUX IIOJOBUX Ti/1. Mo-
JIEKY/IAPHO-TEHETUYHNI aHaJIi3 Ta MiKPOCKOMIYHi
HOCIiPKeHHA IPOBOAWIN Ha Trepbapu3oBaHOMY
Mmarepiami. [Jns igentndikanii spaskis 6yno BuKo-
pUCTaHO ommcu BUJIB popy Xerocomus, TOflaHi B
crarTax 3apybibkHux asropi (Janda et al., 2014;
Lassoe, Petersen, 2019).

Mikpockomiyni 03HaKM 3i0paHUX 3pasKiB BuU-
Bua/M Ha Kagenpi 6iomorii Ta exonorii ITpuxap-
IIATCbKOTO HAl[iOHA/IbHOTO YHIBEpCUTETY iMeHi
Bacuna Credannka 3 BUKOPUCTAaHHAM MiKpOCKoOIa
Olympus IX51. Ilpemaparun moHTyBam y 5%-mMy
posunui KOH. Bumipiosanu 30 cnop, pns pemrtn
MIKPOCTPYKTYp BMKOpUCTOBYBanmy 1o 10 3amipis.
ExcTpemanbHi 3HaYeHH: HaBefeHi B fyxkKax. Cum-
BooM Q mo3HaveHe CITiBBiTHOIIIEHHS JOBXIHU 10
mmpyHy; Qav — cepefHi A1 BULY 3HaU€HHS I1bO-
ro IapaMeTpa.

Bupinenns [HK, II/IP i ¢inorenermanmit
aHamis. MonekynsapHa imentugikanis Oyma 3a-
cHoBaHa Ha IIJIP-ammridikanii Ta mogampuromy
CEeKBEHYBaHHI PErioHy BHYTPIIIHbOIO TPaHCKPMU-
6oBaHnoro creticepa (ITS) sgepHoi pubocomanbHOI
JHK. Tortanpry JHK Bupinamm 3 cyxmux mnofpo-
BUX Ti/I, MOApiOHEHNX 31 CTEPUIBHUMY CKJLTHMMU
Kynbkami, Ta 600 max CTAB-6ydepa (CTAB — 2%,
NaCl — 1,4 monp, EDTA pH 8,0 — 20 mmorb, Tris-
HCI pH 8,0 — 100 mmonb) y npobipkax Eppendorf.
3pasku 6yno obpobneno y FastPrep-24 mituuHiit
cucremi (MP Biomedicals, Inc.). Cymim Butpu-
myBanu Buponosx 30 xB 3a 65 °C, micnA yoro jo-
HaBay eKBiBa/JIeHTHY Ki/lbKicTb X10podopM-izo-
aminoBoro cnmpry (24 : 1). 3pasku eMyabryBaan
Ta LeHTpudyryBamu BIPOJOBX 5 xB 3a 15 000
o0epriB, Iicls 4oro BepxHIO (paklilo IepeHo-
cumm 'y HoBy mpob6ipky. Ilicnma toro JHK 6ymo
0Ca/PKEHO 3 OfIHI€I0 YacTKOIO i30NIpoIaHONy Ta
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HeHTpudyrosaxo Brpoposx 20 xs 3a 15 000 06ep-
1iB Ta 4 °C. HaocTaHOK ocaj] BigMIBa/IM XOIOTHUM
70%-1M eTaHOJIOM, 3HOBY IIeHTPUQYTyBaIy BIPO-
JOBX 5 XB, BUCYUIYBalIM i POSYMHANM B XiMi4HO
yuctiit Bogi (50-100 mxn). Ilicns posumHeHHs
AKicTb Ta KoHUeHTpanino JJHK onintoBanu 3a fo-
HOMOTro10 eneKTpodopesy B 1,5%-My araposHomy
remi. ITVIP BuxonyBanu 3 BukopucraHHaMm 20-50
ur redomuoi JTHK, 2X MyTaq HS Mix (Bioline) i
500 umonp mpaiimepis ITS1 ta ITS4 gna ITS pe-
riony (White et al., 1990) B 3aranbHOMY 06'eMi 15
MK/ YmoBu ITJIP Oynyu Takumu: moyaTKoBa JleHa-
typauis 3a 95 °C (2 xB), mopanpuii 35 HVK/IIB ieHa-
typauii 3a 95 °C (30 ¢), BignanoBanHs 3a 50 °C (30
¢), enonrarisi 3a 72 °C (2 xB), dbiHanbHe MOTOBXEH-
Ha 3a 72 °C (10 x8). [IpopyxTu ITJIP nmepeBipsin
Ha 1%-my araposnomy reni; ouniesi IUIP ammi-
KOHM cekBeHyBanu Ha 6asi STABVida (Ilopryra-
nist). ITocnmioBHOCTI BUpiBHIOBaIM Ta pefaryBaim
B iporpaMHoMy 3a6esnedenHi MEGA X (Kumar et
al., 2018); momyk cnopigHeHUX HOCTiOBHOCTEN Y
GenBank mnsa dinorenernynoro anamisy poomnn
anroputmMoM BLASTn. IMocnigosricTs Xerocomel-
lus chrysenteron (KY693968) 6yno BUKOpPUCTaHO
Ak ayrrpymy. Oinorenernyne gepeBo 6yno mooy-
TOBaHe 3 BUKOPMCTAHHAM METOHY MaKCUMaIbHOI
mpaBfoNofibHOCTI Ta 3-mapamMeTpoBOi Mogeni
Tamypn. [l MopenoBaHHA TeMITy HaKOIMYeHHs
eBOMIOLITHMX BiIMIHHOCTeI MIX [insgHKaMu 6y1o
BUKOPUCTAaHO [MCKPETHUII Y-po3mopin [4 Kate-
ropii (+G, napamerp = 0,2807)]. Ananizysamu 17
HYK/IEOTUIHUX IIOC/IiJOBHOCTEI; 3arajioM 826 1mo-
3MLiil 6YyZI0 BK/IIOYEHO [O KiHI[eBOro Habopy ga-
Hux. EBomoniriamit ananis Bukonysamm y MEGA
X (Kumar et al., 2018).

Tep6apHmit 3pa3ok 30epiraeTbcs B MiKOIOTi4HO-
MY HayKoBOMY repb6apii XapkiBcbKOro HalioHab-
Horo yHiBepcurery imeni B.H. Kapasina mig Ho-
mepom CWU(MYC)8724 (Savchenko et al., 2023),
pesepBHi — B ocobucrTiit konekuii I1.€. MapTuHio-
ka. PosmmdpoBaHa HykmeoTHIHa IOCIIJOBHICTD
ITS-dparmenta pubocomanbuoi [JHK posmimjena
B GenBank nix Homepom OQ606967.1 Ta mocTyn-
Ha 3a IocuIaHHAM https://www.ncbi.nlm.nih.gov/
nuccore/0Q606967.

Jani 1po reosoriyHi yMOBM B3ATi 3 KapT i ONKCIB
i3 caitry https://geomap.land.kiev.ua/obl-21.html
(xBiTenp 2023), XapaKTepuUCTMKa IPYHTIB OTpu-
MaHa Bif cmermiamicra 3 iH)KeHepHO-6Y,[[iBeIII)HOI‘O
IIPOEKTYBAHHA B YACTUHI BUKOHAHHA IH)XEHEPHUX
BUIITYKYBaHb A.B. ApceHTbeBa.
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Y

Puc. 1. MakpocCKoOIivHi 03HaKN YKPaiHCBKMX 3Haxifok Xerocomus silwoodensis. A: saranpHmil BUIIAL IUIOFOBOTO Tina; B:
OCHOBa HDKKU Ta 6a3anbHuit Minerniis; C: momepeynnit nepepis mamuuky; D: mokpusy Ta M’y Hbkku. ®orto I1.E. Map-

TUHIOKa

Fig. 1. Macroscopic features of the Ukrainian specimens of Xerocomus silwoodensis. A: general view of a fruit body; B: stipe
base with basal mycelium; C: pileus cross-section; D: stipe covering and flesh. Photos by Pavlo Martyniuk

Pesynpratun

Xerocomus silwoodensis A.E. Hills, U. Eberh. &
A.ES. Taylor in Taylor, Hills, Simonini, Munoz &
Eberhardt, Mycol. Res. 111: 406. 2007 (puc. 1, 2).
Olanuuka posmipom 30-70 MM, CIOYaTKy
onyk/0-cepnyHa, MOTIM BUITYK/IO-PO3IPOCTEpTa
3i 37IeTKa XBWIACTUM KpPAa€eM, MMOBCTUCTA, Cyxa, 6e3
TPilllVH, aJie [PiOHOBONIOKHUCTA B KYTUKY/LIPHOMY
mapi. Bopc repakotoBo-depBoHuiL, Api6HO CTpOKa-
THI, IHKO/IM 3 TPaJalli€ro Bif TEMHIIIOTO O CBiTIIi-
IIOTO TOHY, IHO/I 31 CBIT/IIIINM TOHKUM 06igKoM 110
Kpalo, y MiCIIX IIOMIKOJKEeHb C/IIMaKaMy abo Tpu-
3yHaMM CBiT/10->XKoBTUIL. IlIKipoYKa He 3HIMa€EThCA.
l'imenodop npupocnnit, 3pifika BUIMYacTmit, misHi-
e crajaounit. Tpy6oukn Bif cBiT/IO- O COMOM 'sI-
HO->KOBTUX, iHKO/M B IepudepiitHiit 30Hi pymysa-
Ti, IpY MOUIKO[)KEHHI KoJIip He 3MiHI0I0Th. [lopn

BENUKi, BUTATHYTO-OKPYI/, pisHi 3a po3Mipom.
Hixka 60-80 x 10-20 MM, MaibKe LVIiHAPUYHA,
3BY>KEHa IO OCHOBM, BKOpiHEHA, iHOAI1 3 3iTHYy TMMN
JIOTIATSAMM IIPU PO3TPICKYBaHHi, OTHOTO KOJIbOPY 3
IIAIIMHKO0, iHKOJIN JIEeIl0 CBIT/Iilla, Mif] IIaITMHKOIO
Ma€e CBIT/I0-)XOBTY, JKOBTY II€PEB'si3b BUCOTOK [0
10 MM, IO BCilf BUCOTi BKpUTa rpy6010, TEeMHIIIIOIO,
HDK 3araibHe 3abapBiieHHs, HENPaBMIbHOI (Hop-
MU, OibII-MeHII BUPaXXeHO CiTKowo. baszanbpHumit
Minerniii Bif 6i10ro O CBiT/IO-KOBTOrO. M'sIKyII
IITBHUI, 6inyBaTm7[ IO CBIiT/IO->KOBTOTO, B OCHOBI
HDKKM — CBiT/I0-pO>KeBMii 10 6inyBaToro, B Xofax
TNYIMHOK HabyBa€e TEMHO-POXKEBOTO KOIbOPY, IPHU
BUCHXaHHi CTa€ >KOBTUM JI0 TEMHO->KOBTOTO. 3amax
HEBMPA3HUIL.

basupiocopn (10-)12-13(-15) x (4-)5-6 MKM,
Q = (2-)2,4-2,8(-3), eminTuuHi [O UMTIHAPUY-
HO-BepeTeHONMOAiOHNX,  3/Ierka  CUTMOIfgHi, 3
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B

A
\ Z 1 cm IOT
C O

10 pm 10 um

Puc. 2. Cxema 6yIOBU IUIOfIOBOTO Ti/la Ta MiKPOCTPYKTY-
P YKpalHChbKUX 3HaxXifoK Xerocomus silwoodensis. A: cxema
Oy[oBM IIOOBOTO Ti/a; B: TepMiHa/IbHI €IeMeHTI Ky TUKY-
i manuky; C: 6asupis; D: CIIOpH. Macura6sa jtigiika —
10 MKM i1 MiKpOCTPYKTYP, 1 CM — [/1 IIOJOBOTO Tia

Fig. 2. A fruit body and microscopic features of the Ukra-
inian specimens of Xerocomus silwoodensis. A: fruit body
scheme; B: terminal elements of pileipellis; C: basidium;
D: spores. Bars for microscopic characters — 10 pm, for fru-
it body scheme — 1 cm

CYHapri/fipHOI0 3aI/IMOMHOIO, MICTATD BEMKY
KPAIUIIo OJil, IJIafIeHbKi Y CBIT/IOBOMY MiKPOCKOIIi
(puc. 2D). basupii umniHApuaHO-OyIaBOMORIOHI,
35-38 x 9-11 MKM, 3 4 cTepurMamn 4-8 MKM 3aB-
moBxku (puc. 2C). KyTukyna IIanMHKY Ha/leXNUTh
mo Tumy "TpuxopepM’, CKIAJA€TbCs 3 IalicajHo-
o IepernieTeHHs Tid, TepMiHaIbHI KIITUHU SKUX
32-45(-71) x 7-11 MKM, 371€0iIbIIOrO INIaJeHbKi,
4acoM BUITIAJAIOTDH 37IeTKa IYHKTOBAHVMM Yy CBIT-
noBoMy Mikpockomi (puc. 2B). I'imenianpui nuctu-
I Ha TOCTiPKeHOMY MaTepiai He Oy/y BUABIEH.

3pocrae B 3aTiHeHVX MICLfIX, Jie TpaB'sHa poc-
JIMHHICTb PO3pimKeHa abo BiACYTHS, B eKTOMIKO-
pusHiit aconianii 3 Populus tremula L., HooguHOKO
a00 HEeBEMMKMMY IPYIIaMu 10 4 IUIOLOBUX TiJ, iHO-
Ii 3pOCIIMMM B KYIIKI.

Hocmimkeni Matepiamm. YKpaina, XMe/IbHUILIbKA
0071, XMe/IbHULIbKII P-H, okonui c. 3ariHuj, mmpo-
KOJIVCTSIHMIA T1ic 3 Iy6a, rpaba, Oepesu Ta BiMsgHKaMu
ocuky, 28.07.2019, I1. Mapruniok, CWU(MYC)8724;
TaM caMmo, 07.08.2021, IT. MapTuHIOK.

dinorenernunmit ananis. Pesynpratn ¢inore-
HETMYHOTO aHaji3y Ha ocHoBi ITS-periony, mpen-
CTaB/IeHI Ha pUC. 3, JEMOHCTPYKIOTDH IIO/IOXKEHHA
HocmimKeHoro 3paska Xerocomus silwoodensis (*)
BiTHOCHO MORIOHMX ITOCIIZOBHOCTEN 3 OMU3BKUX
BUJIiB POZLY.
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®enonoria ta ekonoria. IlmogoHomenusa Xe-
rocomus silwoodensis, 3TiflHO 3 TaHUMU BiIKPUTUX
mxepern (GBIF.org, 2023), BinbyBaeTbcs 3 TUITHA 1O
JKOBTEHb, aje 37e6inbuioro B cepuHi-BepecHi. Jo-
CIimpKeHMit HaMy Matepian OyB 3i6paHumii B KiHIi
JIMIHA Ta Ha II0YATKY CEPIIHS.

HlinAnka micy, Ha AKilt 6y70 BMUABIEHO JOKAIlii
X. silwoodensis, 3HaXOIUTHCA Ha MMiBIEHHO-3aXigHil
PiIBHMHHINA OKoMuui ¢. 3ariHii Ha TepUTOPiAX, L0
3a3HaBa/IM BIUIMBY TEXHOI€HHOTO Ta aHTPOIIOT€eH-
HOTro xapakrtepy. TyT Oy/I0 JeMOHTOBAaHO CIOPYAU
BiJICBKOBOTO IpM3HAY€HH:A PaJAHCbKOTO IEPIOAYy i
IIEePiOAMYHO 1 TEPUTOPisA BUKOPUCTOBYBANIACh AK
cTuxiitHe 3Banuie Oygmarepiasis. Ilepira mokartis
posramroBaHa 6ilg OCHOBM IIOJIOTHA CTapoi JOpo-
TH, YIiITbHEHOTO Lie6eHeM 3 TPaHITy, mocepen micy
nig mepeBamu ocuku BikoMm mo 30 pokis. Ilopyu y
pagiyci 5 M mpucyTHi 3pini fepea fy6a, 6epesn, a
TaKOXX MOJIOfi fiepeBlsi rpaba. [Ipyra moKalis 3Ha-
XopuThes 3a 180 M Bip epIoi y IpaKTUYHO YMCTO-
My OCMYHMKY 3 PO3PIIPKEHNM IIIICKOM 3 TOHKUX
mepes rpab6a. O6uaBi HiSTHKM BiNbHI Bif TpaB's-
HOTO SIPYCY, NMOMIpHO BKPUTiI NMUCTSHUM OMaJOM
a60 rozi. [pyHTM B MicUsAX 3HAXiJOK — TeMHO-Cipi
OIIiZI307IEHI HA JIECOBMX IIOPOJAaX €0NI0BO-ME/I0BI-
aJIbHOTO TIOXOJKEHHS, 10 IPENCTAB/IEH] CYITIMH-
KaMJl JIETKUMM JIECOBUMMU 3 BK/IIOUEHHAMM Kap6o-
HariB, Ha BucoTi 350 M Hay piBHem mopsi (Kapra
IPyHTiB XMeNTbHULIBKOI 0671., 2023).

3aranbHe mommpeHHsa. €ppomna: Anbanisa, Be-
nuka bpurania, [Mania, Itania, Icnania, Himequn-
Ha, CroBayuyHa, YkpaiHa, @innanpisa, Opanuis,
Yexisa, [lIBeris.

O6roBopeHHsA

Xerocomus silwoodensis € BITHOCHO HEJABHO OIM-
CaHMM BUJIOM, L0 HaNIeXUThb 10 Xerocomus subto-
mentosus-komiutekcy (Taylor et al. 2007). Marepi-
anm, SKMl MM BUBYAIHU, JOCUTh JOOpe BifmoBimae
OpPUTiHAJIBHOMY OMNCY fAK 32 MaKpPOCKOIIYHUMH,
TaK 1 MIKPOCKOIIIYHMMI O3HAaKaMM, OKPIM AeAKNX
0COONMMBOCTEN, 3a3HAYEHIX HIDKYE.,

1. basampHMil MiLeniit Ha JieAKMX 3pasKax OyB
6inum (puc. 1B), 6e3 >KOBTUX BiATiHKIB, XO4a Ha
3Haxipgkax 2019 p. 3 Toro camoro Micus 360py BiH
MaB CBIT/IO-)XOBTe 3a0apBJIeHHA. 3 OIVIARY Ha 3MiHY
KO/IbOPY M'SIKyIla 3 Oi/TyBaTOro Ha IMMOHHMII IIPU
BUCHXaHHI MOKHa 3pOOUTY IIPUITYLIEHHS, 110 i 3a-
GapBeHHS MiLle/lilo 3a/IeKUTh Bil CTYIEHs BOJIO-
TOCTi HABKO/IMIIHBOTO CEPENOBNUIIA.
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100

53

95

100 ‘

0Q606967.1 Xerocomus silwoodensis Ukraine*

— 0Q327041.1 Xerocomus silwoodensis France

DQO066375.1 Xerocomus silwoodensis ltaly

DQ438142.1 Xerocomus silwoodensis UK

DQ438144.1 Xerocomus silwoodensis Spain

MZ159415.1 Xerocomus silwoodensis UK

~ DQO066393.1 Xerocomus ferrugineus var. citrinovirens UK
DQ066405.1 Xerocomus ferrugineus var. citrinovirens Italy
NR 171887.1 Xerocomus ferrugineus f. aurantiiporus Austria TYPE
UDBO000463 Xerocomus ferrugineus ltaly
DQ066398.1 Xerocomus ferrugineus Sweden
‘» DQO066379.1 Xerocomus chrysonemus UK

DQ438141.1 Xerocomus chrysonemus Spain

KC215200.1 Xerocomus subtomentosus UK

KU355483.1 Xerocomus subtomentosus Spain
100

DQ066368.1 Xerocomus subtomentosus UK

0,050

KY693968.1 Xerocomellus chrysenteron Spain

Puc. 3. EBomoniiiHe iepeBo, HoOynoBaHe Ha 0cHOBi ITS-periony 3 BUKOPUCTaHHAM METORY MaKCHMa/IbHOI IPaBIONOAiOHO-
cTi Ta 3-mapamerposoi mozeni Tamypu. JJoxuHa rinok Ha iepeBi Bifnosifae kinbkocri 3amin B ITS-perioni

Fig. 3. Phylogenetic tree based on ITS sequences inferred by using the Maximum Likelihood method and Tamura 3-parame-
ter model. The tree is drawn to scale, with branch lengths measured in the number of substitutions per site
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2. BepxHsA YacTMHA HIXXKM y BUIVIALI ITOSACKA IPU -
6/1M3HO 1 cM 3aBIOBXKY 3a0apBJIeHa Y CBIT/IO-XKOB-
TUI KOJIIp, SIK i ciTKa, mo 1i BkpuBae (puc. 1D).

3. CiTKa € Ha BEpXHiX [JBOX TPeTMHAX HIXKKM, a
He TibKy nounHatoun 3 ii cepepnun (puc. 1D).

4. IloBCTh WANMHKY PiBHOMIPHO LIEITIAHO-Y€p-
BOHa 6e3 3aMIIeBO-OXPUCTUX a60 )KOBTYBATNX Ba-
pianiit (puc. 1A).

Xerocomus silwoodensis MOXXHa IOMM/IKOBO IIpU-
JiHATY 32 Oy/b-AKMII i3 cropifHeHux BUAiB Xeroco-
mus subtomentosus-KOMIUIEKCY, 0co6muBo X. ferrugi-
neus, iKW 3a MOJIEKY/LIpHUMY i MOpdonoriyHnMy
XapaKTepUCTUKAMI € O HbOTO HANOMIDKYNM BU-
moMm. OpHak peliTa NpefcTaBHMUKIB popy Xeroco-
mus €, IK IPaBUJIO, MEHII ACKPaBO 3a6apBIeHNMN,
MaloTh CTable BUpaXXeHy CiTouKy i nos'A3aHi 3 iH-
MMM TTopofaMM AepeB. Hipkye HaBoguMoO Koy
TJ1d pO3Pi3HEHHA €BPONENCHKUX BUMIB KOMIIJIEKCY.
3a ocHoOBY B3sTO imeHTH(iKaniHmit knou Gelardi
(2011), anme BpaxoBaHo 3actepeskeHHs Taylor et al.
(2006) oo mponopuilt po3Mipis crop.

Koy g1 BU3HaYeHHA €BPONEliCbKNX BUAIB
Xerocomus subtomentosus-KOMIIIEKCY

1. M'akym 6inmyBatuii, y HYDKHIN 4BepTi HDKKM
3 pOXXeBMM BiATiHKOM, IpM IificuxaHHi HaOyBae
JIMMOHHO->)XOBTOTO Ko/nbopy. He 3MiHI0€ Komip
IIpM aBTOOKCUJALiI, BTIM ITOINIKOMKEHHA B XOJax
MikogariB HabyBalOTb PO>KeBOrO KOIbopy. basa-
JABHUIT Mileniin Bif 6i10r0 [0 CBIT/IO-)KOBTOTO.
3pocrae 3 ocukow. Qav<2,5...................

— THmIa KOMOIHALIA O3HAK .. oo vveeenenn. 2

2. M'sakym Omipgmit, 6imyBaTuii, 6e3 KOpUIHEBO-
PO>KEBUX BifITIHKIB B OCHOB1 HIXKKM, HE 3MiHIOETHCA
abo cTae emp pPOXEBMM IIPUM  aBTOOKCHALL;
6aszanbHMIT Milleiil SICKpaBO-KOBTUIL. 3pOCTa€ AK
3 XBOVHMM, TaK i 3 NMCTAHUMU NIOPOJAMHU AepeB
(mepeBa>kHO SNMMHOIO, Oepe3olo, 6YKOM, Bep6oIo).
Qav = 2,5. B Ykpaini 3BMuaiiHuii, 32 BUHATKOM
cremoBoi 3oHM Ta Kpumy ........ ... ... ... ...

- M'akym Bif >XKOBTYBaTOro [0 fACKpPaBO- UU
307I0TaBO-KOBTOT0. 3 JINCTAHUMI IIOPOAAMIU IepeB

3. M'skym 671igo->KOBTHUII, ACKpaBilllae B HIDK-
Hill YaCTMHI IJIOLOBOrO Tila, CATAl0YM 30JIOTHC-
TO->KOBTOTO B OCHOBi HDKKI, HE 3MIHIOETbCA IIPU aB-
TOOKCHALIiI; 0a3ambHMUI MiLle/Tiil 30710 TUCTO->KOBTUIA.
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3pocrae 3 gybom. Qav < 2,3. B VkpaiHi He BusBIe-
150707 QP X. chrysonemus

— M'sIKynI )KOBTYBaTuiI 1O CONOM STHO-)KOBTOTO,
31 CBITZIOI0 M'SICO-POXKEBOI OO/IACTIO B HIDKHIIN
TPeTMHI HDKKM, 3/1eTKa CMHIIIA€ IIPY aBTOOKCHJA-
ui; 6asampHMit Mineniii 6inyBatuit Ko CBiTIO-
JKOBTY-Baroro. 3pocrae 3 fy6oM, pifure 3 iHmINMu
MUCTAHMMM TopofiaMy JiepeB. Qav 3asBudait > 2,5.
B Ykpaini 3Bu4alinuit, 3a BUHATKOM CTEIIOBOI 30HU
............................. X. subtomentosus

OTxe, BaXIMBI 03HaKM, 3a sskumu X. silwooden-
sis BiIpi3HAETbCA Bifi iHIINX €BPOIENICHKNUX BUIB
pony Xerocomus, € Takumu: (1) konip M'sikyma 6i-
JyBaTUI, B OCHOBI IO YBEPTiI BUCOTU HIXKU 3 PO-
JKEBMM BiITIHKOM; CMHs aBTOOKCHJALiA BifCYTHS;
HOIIKO/PKEHHs B X0ofax Mikodaris HabyBawTh po-
YKEBOTO KO/IbOPY; TIPY MiACUXaHHI M'AKYILI HabyBae
JVIMOHHO-)XOBTOTO KO/IbOPY; (2) HOBepXHA Ima-
IVHKY [OBCTUCTA, CyXa, 6e3 TPIIliMH, HaCUYEeHOTO
LeI/IIHO-4ePBOHOTO KONIbOPY; (3) IOBEpXHS HIXKKU
3abapB/ieHa B KOJIp IIANMHKY; MPUCYTHS CUJIb-
Hile ab6o cmabie BupakeHa CiTKa, OiMpII TeMHa,
rpyba, HempaBuiabHOl opmy; (4) ridu B ocHOBI
IIJIOLOBOTO Tija O/ifgo->koBTi; (5) 3HAYE€HHA KBOTI-
€HTy crop 6muspke fo 2,3 (Taylor et al., 2007), 3a
HallVMJI BUMipIOBaHHAMM CTaHOBUTH 2,2-2,3; (6)
YTBOPIOE eKToMiKopu3y 3 Populus tremula.

3 omapy Ha reorpadiro BimoMux y cBiti sHaxi-
nok X. silwoodensis € pigKicHUM, aje MOUIMPEHNM
BUJIOM, Ha SIKII1 YacTO He 3BepTAIOTh YBary B IO-
JIbOBMX YMOBax 4epe3 JMOT0 CXOXICTb 3 iHINMMMK
MpefCcTaBHUKAMI I[bOTO KOMIUIEKCY BUMIB POXY
Xerocomus. Ha cboropi 11i0oro nommupeHHss B YKpa-
iHi Ile HEJOCTAaTHLO BUBYEHe. byne KopucHuM npu-
BEPHEHHA [0 HbOTO yBaru JOC/iTHMKiB-aMaTOpiB
yepes CoLlia/JibHI Mepexi, Hacammepey clienianiso-
BaHi MIKOJIOTi4Hi TPy, 3 METOI MOLIYKiB, CIIpA-
MOBaHUX Ha BUABJEHHA IHIINX MIiCIIe3pOCTaHb
X. silwoodensis B YkpaiHi.

Ilogsaxmn

Astopu mupo BrsauHi mpod. B.IL. lentori 3a minHy
indopmaniio npo posnOBCIOIKEHHA BUJiB pory Xe-
rocomus B YkpaiHi Ta ¢axiBo-reonory A.B. Apcen-
TbEBY 3a BU3HAYEHH XapaKTePUCTUK IPYHTIB.

MornexynsapHO-TeHeTUYHI [OCTiKEHHA BUKO-
Haui 3a migrpuMmkyu FCT-Portuguese Foundation
for Science and Technology, B pamkax mpoexTy
UIDB/04033/2020.
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The first record of Xerocomus silwoodensis (Boletaceae) in Ukraine

PY. MARTYNIUK }, O.V. PRYLUTSKYI 2, G. MARQUES 3
! Facebook group "Fungi of Ukraine"
2 VN. Karazin Kharkiv National University,
4 Svobody Sq., Kharkiv 61077, Ukraine
3 CITAB-University of Tras-os-Montes and Alto Douro,
Quinta de Prados, 5000-801 Vila Real, Portugal

Abstract. Xerocomus silwoodensis is reported for the first time in Ukraine. For the specimens collected in Khmelnytskyi Re-
gion, descriptions of the macro- and microstructures and results of the ITS barcoding are provided. The authors also discuss
differences between X. silwoodensis and related species of Xerocomus s. str. (X. ferrugineus, X. subtomentosus, and X. chryso-
nemus).

Keywords: Basidiomycota, Boletales, distribution, DNA barcoding
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Hogi suaxigku Aldrovanda vesiculosa (Droseraceae) Ta
Utricularia minor (Lentibulariaceae) 3 HanjioHanbHOT0 NpUpOFHOTO
napky "binmoosepcokuii’ (Cepenne IIpupHinpos’s)

Bacuns JI. ITEBYMK 2+ (2, Trop B. COJIOMAXA 3 (2,
Muxaitno M. MAPTITUY 22, Bonogumup A. COTOMAXA >4
! KaniBcokuit mpupopumit sanosigauk HHI] "TactuTyT 6ionmorii Ta Meguuuan"
KuiBcpkoro HalioHanbHoro yHiBepcutery imeni Tapaca IlleBuenka,
By IlleByenxa 108, Kauis 19000, Yepxacbka 0651., Ykpaina
2 HIIII "Binoosepcokuit” Jepxasroro Yupasninas Crpasami,
By Jlicosa 1, c. Xoupkn 08473, bopucninbcpknii p-H, Kuiscbka o061, Ykpaina
3 IncturyT arpoexosorii i npupogoxopucrysanus HAAH Ykpainn,
Byn1. MeTponoriuna 12, Kuis 03143, Ykpaina
4 HHII "Tacturyt 6mkinpaunrsa imeni [LL [Ipokonosuya HAAH",
By 3abonorHoro 19, Kuis 03680, Ykpaina

* ABTOp 1A MUCTYBaHHA: shewol@ukr.net

Pedepar. Ilosigomnsaerscsa mpo HOBI MicnesHaxomkeHus Aldrovanda vesiculosa ta Utricularia minor — pigkicHUX
BUJIB, BKIOYeHNX o UepBoHoi KHuru Ykpainm. JlocmifpkyBani momyssnii sHaxofATbcss B KmiBcpkiil obmacti B Mexxax
HanionansHoro nprpopHoro mapky "Binoosepcbknit” (JliBo6epexxunmit JlicocTen). BusBieHo 3HauHe HMOIMpPeHHS A. vesi-
culosa y neHTpabHill yacTuHi 6070THOrO MacuBy Iapky Ta U. minor — Ha YOTMPbOX IIIECAX I[bOTO XX MAaCUBY OCOKOBO-
MOXOBMX OOJIT y i10ro ILieHTpaabHiil Ta mepudepiiiniin yacTuHax. HasBHICTD GaraTouncenbHNX OCOOMH i 3HAYHMX 3a
wiomiero momysnin A. vesiculosa ta U. minor Ha 3abonodennx pinsukax HIIII "Bimoosepchkuit’ CBif4UTDh PO BUCOKY
IpUPONOOXOPOHHY 3HAYMMICTDb Iji€i TepuTopil. 3rifHoO 3i cXeMO0 (YHKI[iOHA/JBHOTO 30HYBAaHHA, AULTHKM 3 MiCLAMU
3pOCTAaHHs 3a3HAYEHUX BUJIB 3HAXOMATHCS Y 3aIOBIAHIN 30HI Hapky, IMo 3abesmedye XOpOILI IEPCIEKTUBU IXHBOTO
BIDKMBAHHSI Ta TPUBAJIOTO iCHYBaHHsA. 3a YMOBM 3a0e3IleUeHHS HAsBHOTO piBHs OOBOJHEHHs BKa3aHMX 3a00T0YeHMX
IiISTHOK CTaH 3arpo3 IS iCHyBaHHS MOIY/IALIN X BU/IB MOKHA BBKaTy HesHa4HMM. O4eBI/{HOIO € OTpeba TPUBAIOro
MOHITOPUHIY CTaHy BUAB/IEHUX IIOIY/IALIJ OXOPOHIOBAHUX BUJIB.

KmouoBi cmoBa: Aldrovanda vesiculosa, Utricularia minor, Hanionampumit npupopumit mapk "Bimoosepcpkuii’, HOBI
sHaxipku, Cepenne Ilpupninpos’s, YepBoHa KHura Ykpainn

ARTICLE HISTORY. Submitted 06 September 2023. Revised 11 March 2024. Published 28 April 2024

CITATION. Shevchyk V.L., Solomakha I.V., Margitych M.M., Solomakha V.A. 2024. New records of Aldrovanda vesiculosa
(Droseraceae) and Utricularia minor (Lentibulariaceae) from Biloozerskyi National Nature Park (Middle Dnipro Region).
Ukrainian Botanical Journal, 81(2): 162-166. [In Ukrainian]. https://doi.org/10.15407/ukrbotj81.02.162

© M.G. Kholodny Institute of Botany, NAS of Ukraine, 2024
© Publisher PH "Akademperiodyka" of the NAS of Ukraine, 2024

This is an open access article under the CC BY license (https://creativecommons.org/licenses/by/4.0/)

162 ISSN 2415-8860. Ukrainian Botanical Journal. 2024. 81 (2)


https://doi.org/10.15407/ukrbotj81.02.162
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.15407/ukrbotj81.02.162
https://orcid.org/0000-0001-5981-3776
https://orcid.org/0000-0001-8853-2973
https://orcid.org/0009-0003-4321-3698
https://orcid.org/0000-0003-3975-5366
mailto:shewol@ukr.net

Hosgi suaxingku Aldrovanda vesiculosa ta Utricularia minor

Hanjjionanbunit npupopguuit napk (HIIII) "Bimoo-
3epcpkmil’ cTBopeHuit ykasom IIpesupenra Ykpa-
iHm 3a Ne 1048/2009 Big 11 rpynua 2009 p. B jioro
Mexi BXopATh Tepuropis binoosepcpkoi paui (mro-
ma 3658,7 ra), 1110 IIOBHICTIO 3HAXOANTBCSA Y MEXKax
LIn6miBchKOI 06'€fHAHOI TepUTOpiaTbHOI IrpOMay
(OTT) Bopucninbcbkoro p-uy Kuiscpkoi 0611., Ta
Jlinnascpkol madi (rwroma 3356,2 ra) B mexax Jli-
waBcbkol OTT Yepkacbkoro p-Hy Yepkacbkoi 001

Y 2022 p. sarBepmkeno "TIpoexT opranisarii Te-
puropii HanionansHoro npupopuoro napky "bino-
03epChbKUIT", OXOPOHY, BiITBOPEHHS Ta peKpealiil-
HOTO BUKOPMCTaHHA J10T0 MPUPOJHIX KOMIIZIEKCIB
i 06'exriB" (mapmani "[Tpoext"). ¥ mexax Tepuropii
BuAineH] 3oHU: 3anoBigHa (1316,2 ra), perynbpoBa-
HOi pekpeauii (396,7 ra), cranioHapHOi pekpearii
(2,8 ra) Ta rocnopapcpka (5299,2 ra). Maibke Bcs
TEPUTOPisl MAPKY INpefiCTaBlIeHa JiCOBUMM 3eMJIA-
Mmu (97,3%) i mume 2,7% — Bopui (33 ra) Ta 60m0T-
Hi (117,9 ra) yrigpsa. Binbiuicte 6ioTomiB BOFHOTO
Ta OOMOTHOTO TUILY HPUB'sA3aHA O MepUJiOHasIb-
HO-OPi€EHTOBAHOTO IaBHbO-CTAPMYHOTO 3HVKEHHA
(89-91 M H.p.M.), IO MiBJEHHUM i HiBHIYHUM KiH-
AMM puMMKae 1o KaHiBCcbKOro BogocxoBuila Ta
BiIOKpeM/IIOE TillaHy, MOropboBaHy MiBHIYHO-3a-
XigHy YacTuHy Bin nenrtpanpHol. ITogi6Horo pony
3HIDKEHHsI Ha /TiBoOepexxHiit 60poBiit Tepaci ce-
penHboI Teuil p. [JHinpa yacTo O6yBawTh 6araTuMu
Ha 3HaXifKM pingkicHUX BUAIB ¢yopm 1poro perio-
Hy (Solomakha et al., 2021; Shevchyk, Solomakha,
2021; Shevchyk et al., 2023).

XapaKTepuCTUKa IPUPOJHUX YMOB TEPUTOPii
Ta icTopist 60TaHIYHUX JOCITII>KEHb HABOJUTHCS B
niteparypi (Yarova, 2012). Huni daxtuyno pos-
1o4aro BTileHHA B Ail0 "[Ipoekty", 3rifHO 3 AKUM
opHiexo i3 ninpoBux 3agad HIIIT "Binoosepcpkuit” €
30epe>keHHs reHO(GOHAY PifKiCHUX, 3aHECEHUX IO
YepBoHOI KHUTM YKpaiHM, Ta TUIIOBMX BUJIIB poOC-
JMH i TBapuH, 30KpeMa nTaxis, pub i 6esxpeber-
HuX. BpaxoByloun e, JOCUTb aKTyaJbHUM € IPO-
BEJIeHHA iHBEHTapM3allil BUAOBOTO Pi3HOMAHITTA.
Y Hoparky 3 mo "IIpoekry" BkazaHo 420 BupiB Cy-
JVHHUX pocnuH. Panime pna tepuropii HIIII na-
Bomymu 512 BupiB cygunHux pocauH (Yarova, Fe-
doronchuk, 2012, 2014).

3 IMOYaTKOM BeTeTalliifHoro ce3ony 2023 p. HaMu
IPOBOAMINCS MAapIIpyTHI mopucTudHi o6CTe-
JKeHHsI TepUTOpil 3 MeTOw peiHBeHTapusalii do-
pu cypuHHUX pocnuH. Hapasi (cepmenn 2023 p.)
3adikcOoBaHO HasABHICTb 679 BUJAIB, y TOMY YMCIIi
BOJHMX c030(iTiB 3ara/JbHOMEP>)KaBHOTO 3HAYEHHS
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— Aldrovanda vesiculosa L. (Droseraceae) (Du-
byna, Chorna, 2009; Vascular..., 2017) Tta Utri-
cularia minor L. (Lentibulariaceae) (Andriyenko,
2009), siki paHiire st JaHol TepuTopil He HaBO-
mumuca (Chervona..., 2009; Yarova, 2012). ®orto
BKa3aHMUX BUMIB HAMM 3aHECEHO [0 0asy MaHuX
iNaturalist  (https://www.inaturalist.org/observati-
ons/179643159;  https://www.inaturalist.org/obser-
vations/179641722). Ilix 4yac 06CTeXXeHHA IOMY-
TSI 32 MOXKIMBOCTI POOM/IM HpsIMi HigpaxXyHKN
3arajibHOI 4MCENbHOCTI IATOHIB POCIMH Yy IIOIY-
nauii U. minor. JIna OLiHKM LbOTO IOKa3HMKA Y
A. vesiculosa Ha 3HaYHUX IUIOLIAX, HEJOCTYIIHMX
IJI1 OpAMOTO MiApPaxyHKY, IPOBOAWIN Bi3yanbHY
OIIiHKY 3aliMaHOI IUIOLIi Ta CEPeJHbOI III/IbHOCTI
naroHis Ha 1 M? Ha ocHOBI Bu6ipku 10 1po6 mo 1 M.

BkasaHi Buau HajexaTb JO KOMaXOIHMX pOC-
nvH. CBOEPIAHICTD CIOCOOY SKMBIEHHS LMX POC-
JIVH BUKIMKAE ocobmuBumit iHTepec. Tak, BuMBYa-
I0TbCs 30y/UIMBICTD Ta MeXaHi3M PoOOTH IXHBOTO
PYXOBOTO aIapary, CEKpPEeTOPHOI aKTUBHOCTI, CIIO-
co0iB BMBINbHEHHsI Ta 3aCBOEHHS IIOKMBHUX pe-
4OBUH, iXHi Tpo¢iuHi B3aEMO3B'SA3KM Y BOJHUX
exkocucremax (Krdl et al., 2012; etc.). HaBogarbcsa
JaHi IpO BayK/IMBIiCTh LIMX POCINH fAK iHAMKATOPiB
cryneHs esTpodisarii moBepxHeBux Bog (Jennings,
Rohr, 2011).

3Ba)ka4y Ha OXOPOHHUII CTAaTyC BKa3aHNUX BIU-
JiB, BOX/IMBO OLiHUTU CTaH 3arpo3 iCHyBaHHIO IX-
HIX ITONY/IALIN y Pi3HMX YaCTMHAX apeasliB.

Aldrovanda vesiculosa — nU3bIOHKTUBHO-ape-
aNbHUI romapKTuyHuit Bup. Ina tepuropii Ykpa-
THY HaBOAMUTBCA AK PifKICHUIL, B IOMY/IALIAX AKO-
r0O B OKpeMi POKM CIIOCTEpIraeTbcs pi3Ka 3MiHa
YJCEBbHOCTI OCOOMH, fKa IOB'A3aHa 3 XIMIYHUM
(eBTpodikamis) Ta 6iomorivHuM (PO3pOCTaHHS iH-
BasillHMX BUJIB) 3a0py[HEHHAM Ta HECIIPUATINBU-
My noroguyMu ymoBamu (Dubyna, Chorna, 2009;
Vascular..., 2017; https://zakon.rada.gov.ua/laws/
show/z0370-21#Text). ¥ pob6ori B.A. Onimenxa 3i
cniBaBropamu (Onyshchenko et al., 2022) gna A.
vesiculosa HaBomuThcs Kareropisi LC (Bupj 3 Haii-
MEHIIVM PMU3UKOM) IIPU CepefHill AKOCTi HaHuX
npo Bup (m). g Binopyci anst Buny BU3HAETLCS
sarposnmuBuit cran (EN) i BkasaHo 24 jokamiteTn
3 HE3HAYHOI0 YMCETbHICTIO OCOOMH, 3araJbHOI0
Iomer 61m3bko 1,7 Ta Ta 3araJabHOI0 YMCE/IbHi-
crio 6rmspko 2000 marowiB (http://plantcadastre.
by/rbookrb/rbookrb.php). IOns tepuropii ITonbuii
TaKOXX BKa3YETbCA HA BUCOKY 3arpo3y 3HUKHEHHA
uporo BuAy B aukiit npupopi (CR) i mpo HuHimHE
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3HaYHE CKOPOYEHHS 4YMCEIbHOCTI JOro IIOIy/is-
il TIOPiBHAHO 3 MMHYIMM, a TaKOX BiJICyTHiCTb
BiZIHOBJIEHHsSI HOBMX IOIY/IALIN B Ham vac (A2c)
(Kazmierczakowa et al., 2016). Y €spormi Bup Bif-
HOCATD 70 Kareropil DD (HemocTaTHRO JJaHUX IS
OL[iHKM JIMOBIPHOCTi 3arposyu 3HMKHEHHs), a B Me-
JKax BCbOro apeany — pmo kareropii EN (Bucoxa
IIMOBipHicTp 3HMKHeHHs B npupopi) (Kazmierc-
zakowa et al., 2016; https://www.iucnredlist.org/
species/162346/83998419). Bupm TakoX BKIKOYe-
Huit fo Jomaroky 1 Bepucpkoi konBenuii (https://
zakon.rada.gov.ua/cgi-bin/laws/main.cgi¢nre-

g=995 032&p=1247741934069335#Text).

Hamu A. vesiculosa BusiBleHa y HeBeMKUX 00-
BOJJHEHMX 3HIDKEHHSX cepef Me30eBTpodHux 6o-
miT. JJoBKO/IA 3HVDKEHDb 3pOCTAIOTh YIPYHNOBAaHHSI
tunoBux renodiris. Cnisgominylors Carex appro-
pinquata Schum. (40%), Thelypteris palustris Schott
(30%), Equisetum fluviatile L. (10%), Carex rostrata
Stokes (5%). I3 mokpurtam g0 5% spocrats Ca-
rex lasiocarpa Ehrh., Menyanthes trifoliata L., Salix
cinerea L. TpamnsoThcst mOOAMHOKI cTebma Betula
pubescens Ehrh., Epipactis palustris (L.) Crantz, Co-
marum palustre L., Typha latifolia L. Hyokniit spyc
i3 mokpurTAM 70% POPMYIOTH NpEACTaBHUKM IIO-
pnKy Bryales. LlenTpanbpHa To4Ka YacTHM 00/IOTA,
wiomier 6M3bKo 27 Ta, i3 3pocTaHHAM A. vesicu-
losa, mae xoopmmuatu 49°56'23.1"N, 31°35'00.4"E.
3araspHa IUTOIIAa OOBOJZHEHMX 3HIDKEHD 3 y4acTIO
BUJY CTaHOBUTD 1,2 ra. [lokasHMKM 1inbHOCTI Ma-
TOHIB JJOCUTH BiiMiHHi /11 pisHMX HEisAHOK (Bif
50 op./m? mo 1-2 op./m?). Ilpu Bubopui 10 mpo6
Ha 1 M? cepelHa WiIbHICT CKmagae 7 of./M2, Biz-
MIOBIJJHO 3arajibHa YMCEIbHICTh OCOOUH OI[iHEHO
npu6nusHo y 84000 ommuuups. Aldrovanda vesicu-
losa 3pocrae cymicHO 3 Bupamy IUIEHICTO-Tifpo-
¢iTHOTrO KOMIUTEKCY 3 IepeBakaHHAM Hydrocharis
morsus-ranae L., Stratiotes aloides L., Lemna minor
L. Okpemi [inssHKM TpefcTaBieHi 6araToBUOBM-
MU yrpynoBaHHamu: Lemna trisulca L. (20%), Spi-
rodela polyrhiza (L.) Schleid. (20%), Hydrocharis
morsus-ranae (15%), Wolffia arrhiza (L.) Horkel ex
Wimm. (10%), Riccia fluitans L. (1%), Ceratophyl-
lum demersum L. (3%), Aldrovanda vesiculosa (3%),
Lemna minor (+), Salvinia natans (L.) All. (+). Tpa-
IUISIOTBCS AISTHKY OOBOJHEHb, fie TIOKPUTTS A. ve-
siculosa csirae 50%.

Utricularia minor — 1upKyM0OopeanbHuil BUT,
IJ1A TepUTOPii YKpaiHy HaBOIMUTHCA AK BPasIMBUIA,
OiNbLIICTh BIZOMMX JIOKAJbHUX IOMY/IALIN SKOTO
y nicocrernosiit 30Hi Hapasi BTpaueHi (Andriyenko,
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2009). na tepuropii Ilonblui BKasyeTbcss Ipo
CTaH, ONMM3bKUIT IO 3aTPO3TIMBOTO /I JIOrO iCHY-
Banus (NT) (Kazmierczakowa et al., 2016). 3a ma-
HyMH okpemux mxepern (Onyshchenko et al., 2022),
B YKpaiHi Ta CBiTi BuJ HaneXuThb fo Kareropii LC
(3arposa 3HUKHEHHS BifiCyTHS).

Hamn Bussneno spocranna U. minor Ha meci
HEBEJIMKOTO, i30/IbOBAHOTO BiJl OCHOBHOI YaCTUHU
601o0Ta, 03epLys i3 IMMOOKO-MYIUCTUM JHOM, B OTO-
YeHH] Bi/IbXOBOTO Ta COCHOBOTO Jicy (49°56'38.8"N,
31°34'45.0"E). 3aranmpHa IUTola o3epLs  OMM3b-
Ko 5 ap. HapaxoBaHo 177 KBITKOHOCHUX IIarOHiB
U. minor. Bujy 3pocTae B yrpyloBaHHAX i3 y4acTIO
mwielicrodiris: Lemna trisulca (30%), Hydrocharis
morsus-ranae (20%), Utricularia vulgaris L. (20%),
Stratiotes aloides (10%), Utricularia minor (10%),
Ceratophyllum demersum (1%), Lemna minor (+),
Salvinia natans (+).

ITpu obcrexxeHH] iHIIMX, KOCTYNHMX I/ OI-
NAJy BOROVIM Ha 6inpIit 9acTMHI 3a60/1049€HNX
3HIDKEHD, Jie IPUCYTHI MOAiOHI 3a CKIafioM yrpy-
MOBaHHI, 1Iell BUJ BigMiuyaBCsa HaMU Ha HE3HAYHUX
(mo 1 M?) 3a mIoOIEr0 0OBOJHEHNX MiHKAX Cepefl
CIIABMH OCOKOBO-TiITHOBUX 6ot (49°54'26.2"N,
31°34'49.3"E Ta 49°56'17.5"N, 31°35'00.6"E). Ta-
KOXX Hamu Oy/a BUsIB/IEHA [iUTSHKAa MOXOBOI CIIa-
BuHU (BiKHO) ceper eymesorpodHoro 6omora
(49°56'14.0"N, 31°35'02.6"E). 3naiiieHo 5 KBiTy4nx
naroniB U. minor 3a HE3HAYHOI y4acTi BereTaTuB-
HMX 0COOMH (y4acTb BUAY — +) IPU 3arajbHOMY
nokpurti Gypnum sp. — 100%. B yrpynosanHi
He3Ha4YHy y4acTb MawoTb Thelypteris palustris — +,
Carex lasiocarpa — +, Lysimachia thyrsiflora L.,
Eriophorum angustifolium Honck. Ha nam nornag,
[IepCIEeKTMBHUMH /I BUAB/IEHHA HOBMX JIOKaJIiTe-
tiB U. minor € 06BOIHEH] JiIAHKN B IIeHTPA/IbHIIT
JacTHHI 60/10TA, sKi TIOKM 1[0 He 0OCTeXeHi Yepes
IXHIO HEJOCTYIIHICTb.

TakuM 4MHOM, HasABHICTb OaraTmx 3a 4YMCeNTbHi-
CTIO OCOOMH Ta 3HAYHUX 3a IIJIOLIEIO TIONy AL A.
vesiculosa Ta U. minor Ha 3a00704YeHUX MiIAHKAX
uenrpanpHoi yactran HIIIT "Binoosepchkuit” cBif-
YUTb PO JOTO BUCOKY HPUPOFZOOXOPOHHY 3HA-
yymMicTb. OKpeMi Tumm ocenuiy (BinbHOITaBao4i
ckymuenHs Aldrovanda vesiculosa, Hydrocharis mor-
sus-ranae, Salvinia natans, Stratiotes aloides, Utri-
cularia vulgaris — C1.222-C1.226), 10 IpencTas-
7eHi TYT, BifHeceHi 1o JlomaTkiB 4 Ta 6 bepHcbKoi
KOHBEHIIil, I AKUX PEKOMEHJYETbCS CTBOPEHHS
CmaparpoBoi Mepexi B Ykpaini. Takox crif Big3Ha-
YUTH, WO TOUIMPEeHHS 000X BUIB MifTBEPHKEHO
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Hosgi suaxingku Aldrovanda vesiculosa ta Utricularia minor

B CMHTAKCOHOMIUHIil cXeMi pOCIMHHOCTI YkpaiHM  BKasaHMX 3a00/I0YeHMX AUISHOK CTaH 3arpo3 s
(Solomakha, 2008; Dubyna et al., 2019). Ha gocmi-  icHyBaHHS MOM/SALIN UKX BU/IB MOXKHA BBa>KaTu
IDKeHilI HaMy TepuTopil, 3rifHO 0 cxemu ¢yHK-  HesHayHuMM. OUEeBMIHOIO € MOTpeba TPUBATIOTO MO-
L[iOHa/JIPHOTO 30HYBAHHA IAPKY, NUIAHKM 3i 3pOC-  HITOPMHIY CTaHY IOIY/IALI IVX BUJIB.

TaHHSAM BKas3aHMX BU/IIB HAJ/IeXaTb JIO 3aIIOBIHOI

30HM, 10 3a6esnedye XOpouli NepCHeKTUBM iXHbO-  JOTPUMAHHSA ETUYHUX HOPM

TO BIDKVMBAaHHA Ta TpUBanoro icHyBaHHA. CIpuAT-

NMUBUMY 06CTAaBUHAMM TSI 36epe>KeHHH TOMY AT AB'.l“OpI/[. HOBi)IQMHHme IIpO BifICyTHICTb OYHb-SAKOTO KOH-
BKa3aHUX BUJIIB € i1 Te, M0 CTiYHi BOAM 3 OPHUX Jii- nixry inTepecis.

JITHOK JIECOBOI Tepacy BifIME&XXOBaHi Bifl BKa3aHOTO

607I0THOrO MacuBy IMpokow cmyroio (1,5-3,0 km) ~ ORCID

JIICOBOL POC/IMHHOCTL, IO BIAITPAE pOIb HPUPOA- B i1 Ilepyyk: () https://orcid.org/0000-0001-5981-3776

HOTO QiNbTPY i TAKMM YMHOM IONEPEIKYE €BTPO- [ B, Conomaxa: https://orcid.org/0000-0001-8853-2973
dikariro BOgHO-60OTHOrO MacuBy. 3a yMOBM 3a-  M.M. Maprimua: (O https://orcid.org/0009-0003-4321-3698
OesrneveHHs1 HMHI iCHYHOYOro piBHS 00BOmHeHHs  B.A. Comomaxa: (9 https://orcid.org/0000-0003-3975-5366

CIIMCOK ITIOCUJITIAHb

Andriyenko T.L. 2009. Utricularia minor. In: Red Data Book of Ukraine. Plant Kingdom. Ed. Ya.P. Didukh. Kyiv: Globalcon-
sulting, p. 516. [Augpienxo T.JI. 2009. Utricularia minor. B xu.: Yepsona kuuea Yxkpainu. Pocnunnuii ceim. 2009. Pex.
SLIL Oimyx. Knis: Ilo6ankoHcanTuHr, ¢. 516].

Dubyna D.V.,, Chorna H.A. 2009. Aldrovanda vesiculosa. In: Red Data Book of Ukraine. Plant Kingdom. Ed. Ya.P. Didukh.
Kyiv: Globalconsulting, p. 422. [[Ty6una JI.B., Yopna I.A. 2009. Aldrovanda vesiculosa. B xu.: Yepsona xnuea Yikpainu.
Pocnunnuii céim. 2009. Pex. SLIL [Tinyx. Knis: [1o6ankoHcanTuHr, c. 422].

Dubyna D.V,, Dziuba T.P, Iemelianova S.M., Bagrikova N.O., Borysova O.V., Borsukevych L.M., Vynokurov D.S., Gapon
S.V., Gapon Yu.V,, Davydov D.A., Dvoretskyi T.V., Didukh Ya.P,, Zhmud O.I., Kozyr M.S., Konishchuk V.V, Kuzemko
A.A., Pashkevych N.A,, Ryff L.E,, Solomakha V.A., Felbaba-Klushyna L.M., Fitsailo T.V., Chorna H.A., Chorney LL,
Shelyag-Sosonko Yu.R., lakushenko D.M. 2019. Prodrome of the vegetation of Ukraine. Kyiv: Naukova Dumbka, 784 pp.
[My6una [I.B., [Isr06a T.IT., Emenbsauosa C.M., barpikosa H.O., Bopucosa O.B., Bopcykesuu JI.M., Bunokypos [1.C.,
lanmon C.B., Ianon 10.B., laBupos [I.A., IBopeuskuit T.B., Hinyx fA.IL., XKmyn O.1., Kosup M.C., Konimyx B.B., Kyzem-
Ko A.A,, ITamkesny H.A., Pucd JI.E., Conomaxa B.A., CDeHb6a6a—KnyLuMHa JI.M., ®inaitno T.B., Yopra ' A., YopHeit
LI, Mensar-Cocouko I0.P,, fxyurenxo I.M. 2019. IIpodpomyc pocnunnocmi Ypainu. Kuis: HaykoBa fymxa, 784 c.].

Jennings D.E, Rohr J.R. 2011. A review of the conservation threats to carnivorous plants. Biological Conservation, 144: 1356
1363. https://doi.org/10.1016/j.biocon.2011.03.013

Kazmierczakowa R., Bloch-Orlowska J., Celka Z., Cwener A., Dajdok Z., Michalska-Hejduk D., Pawlikowski P., Szcze$niak
E., Ziarnek K. 2016. Polska czerwona lista paprotnikéw i roslin kwiatowych. Krakow: Instytut Ochrony Przyrody PAN,
44 pp.

Krol E., Ptachno B.J., Adamec L., Stolarz M., Dziubinska H., Trebacz K. 2012. Quite a few reasons for calling carnivores 'the
most wonderful plants in the world'. Annals of Botany, 109(1): 47-64. https://doi.org/10.1093/aob/mcr249

Onyshchenko V.A., Mosyakin S.L., Korotchenko I.A, Danylyk .M., Burlaka M.D., Fedoronchuk M.M., Chorney 1LI., Kich
R.Ya., Olshanskyi I.H., Shiyan N.M., Zhygalova S.L., Tymchenko I.A., Kolomiychuk V.P, Novikov A.V., Boiko G.V,,
Shevera M.V., Protopopova V.V. 2022. IUCN Red List categories of vascular plant species of the Ukrainian flora. 2022. Ed.
V.A. Onyshchenko. Kyiv, 177 pp.

Chervona knyha Ukrayiny. Roslynnyi svit (Red Data Book of Ukraine. Plant Kingdom). 2009. Ed. Ya.P. Didukh. Kyiv: Global-
consulting, 912 pp. [Uepsona kHuea Yxpainu. Pocnunnuii céim. 2009. Pex. SLIT. Tigyx. Kuis: [to6ankoxcantusr, 912 c.].

Shevchyk V.L., Solomakha 1.V. 2021. A new find of Carex bohemica (Cyperaceae) in Kyiv Region (Ukraine). Ukrainian Bota-
nical Journal, 78(5): 360-364. [IlleBunx B.JI., Conomaxa I.B. HoBa 3naxifka Carex bohemica (Cyperaceae) na KuiBuyni
(Ykpaina). Ykpaircokuii 6omaniunuii scypran, 78(5): 360-364]. https://doi.org/10.15407/ukrbotj78.05.360

Shevchyk V., Goncharenko I., Solomakha I., Dvirna T., Solomakha V. 2023. Ecological and coenotic features of Thesium
ebracteatum Hayne and its distribution in Ukraine. Ekoldgia (Bratislava), 42(2): 142-158. https://doi.org/10.2478/eko-
2023-0017

Solomakha V.A. 2008. Syntaxonomy of vegetation of Ukraine. The third approximation. Kyiv: Fitosotsiotsentr, 296 pp. [Coro-
maxa B.A. 2008. Cunmarxconomis pocnunnocmi Yipainu. Tpeme nabnuncenns. Kuis: diTocomiornentp, 296 c.].

Solomakha 1.V,, Shevchyk V.L., Bezsmertna O.0O., Bondar 1.V. 2021. Autphytososological characteristics of sand terraces of
the Dnipro-Karan valley complex (Middle Dnipro). Chornomorski Botanical Journal, 17(1): 46-58. [Conomaxa LB.,
IlleBunk B.JI., bescmeptHa O.0., bonpap 1.B. 2021. AyTditocosonoriyna XxapaKTepUCTHKa MIaHNX Tepac JOIMHHOTO

ISSN 2415-8860. Y kpaircokuti 6omaniunuii scypran. 2024. 81(2) 165


https://orcid.org/0000-0001-5981-3776
https://orcid.org/0000-0001-5981-3776
https://orcid.org/0000-0001-8853-2973
https://orcid.org/0000-0001-8853-2973
https://orcid.org/0009-0003-4321-3698
https://orcid.org/0009-0003-4321-3698
https://orcid.org/0000-0003-3975-5366
https://orcid.org/0000-0003-3975-5366
https://doi.org/10.1016/j.biocon.2011.03.013
https://doi.org/10.1093/aob/mcr249
https://doi.org/10.15407/ukrbotj78.05.360
https://doi.org/10.2478/eko-2023-0017
https://doi.org/10.2478/eko-2023-0017

B.JI. INEBYVK Ta in.

kommiexcy Juinpo-Kapaus (Cepenne Ipupninpos’s). Yopromopcokuti 6omaniunuil scypuan, 17(1): 46-58]. https://
doi.org/10.32999/ksul1990-553X/2021-17-1-3

Vascular plants of the Emerald Network of Ukraine under protection of the Bern Convention. 2017. Ed. V.A. Solomakha. Zhy-
tomyr: Vydavnytstvo O.O. Yevenok, 152 pp. [Cyounni pocnunu Cmapazdosoi mepesxci Ypainu nio oxoporor Beprcokoil
ronsenyii. 2017. Pexr. B.A. Conomaxa. Kuromup: Bugasuunrso O.0. €senok, 152 c.].

Yarova O.A. 2012. Biloozersky National Nature Park. In: Phytodiversity of reserves and national nature parks of Ukraine. Part
2. National nature parks. Kyiv: Fitosociotsentr, pp. 44-49. [fIposa O.A. 2012. HIIII "Bimoosepcekuit’. ¥V kH.: Qimo-
pisHomanimms 3ano6i0HuKi6 i HauioHanvHUX npupooHux napkie Ykpainu. Y. 2. Hayionanoui npupooni napxu. Kuis:
ditocorioneHtp, c. 44-49].

Yarova O.A., Fedoronchuk M.M. 2012. The systematic structure of the flora of Biloozersky National Nature Park. Ukrainian
Botanical Journal, 70(5): 610-613. [IpoBa O.A., ®egoponuyk M.M. 2012. CucrematnyHa CTpyKTypa ¢ropu Harjio-
Ha/IbHOTO IIPNMPOAHOro mapky "Bimoosepcokmit’. Yikpaincokuti 6omaniunuti sypran, 70(5): 610-613].

Yarova O.A., Fedoronchuk M.M. 2014. The geographic structure of the flora of Biloozersky National Nature Park. Ukrai-
nian Botanical Journal, 71(3): 296-300. [fIposa O.A., Pegoponuyk M.M. 2014. Teorpadiuna cTpykrypa ¢ropu Ha-
1[ioHa/IbHOTO TIpUpofHOro mapky "Bimoosepcpkmit”. Yipaitcokuti 6omaniunuii scypuan, 71(3): 296-300]. https://doi.
0rg/10.15407/ukrbotj71.03.296

New records of Aldrovanda vesiculosa (Droseraceae) and Utricularia minor (Lentibulariaceae)
from Biloozerskyi National Nature Park (Middle Dnipro Region)

V.L. SHEVCHYK 2, L.V. SOLOMAKHA 3, M.M. MARGITYCH 2,[V.A. SOLOMAKHA J>*
! Kaniv Nature Reserve, Educational and

Scientific Center "Institute of Biology and Medicine",

Taras Shevchenko National University of Kyiv,

108 Shevchenko Str., Kaniv 19000, Cherkasy Region, Ukraine
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12 Metrolohichna Str., Kyiv 03143, Ukraine
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19 Zabolotnoho Str., Kyiv 03680, Ukraine

Abstract. New localities of Aldrovanda vesiculosa and Utricularia minor, rare species listed in the Red Data Book of Ukra-
ine, are reported. The studied populations are located in Kyiv Region within Biloozerskyi National Nature Park (Left Bank
Forest-Steppe). A significant distribution of A. vesiculosa was observed in the central marshy area of the park and that of U.
minor — in four floodplains within the sedge-moss bogs in central and outer parts of the same area. Occurrence of numerous
individuals and large populations of A. vesiculosa and U. minor in wetlands in the central part of Biloozerskyi National Nature
Park indicate high conservation value of this area. According to the functional zoning scheme, these locations are classified
as protected areas, with good prospects for survival and long-term existence of the species. Provided that the current level of
irrigation of these wetlands is maintained, threats to the populations of these species can be considered insignificant. Thus
there is an obvious need for long-term monitoring of the status of their populations.

Keywords: Aldrovanda vesiculosa, Biloozerskyi National Nature Park, Middle Dnipro Region, new records, Red Data Book of
Ukraine, Utricularia minor
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Brnnne ek3oreHHUX piToropMoHiB Ta cynbdary HMHKY
Ha Mmop¢oddisionoriuni xapakrepuctuku Salvinia natans (Salviniaceae)

Ipuna B. KOCAKIBCBKA (2, JTeca B. BOMTEHKO * (), Hina I1. BETEHUYOBA (2,
Banentnna A. BACIOK ", Mukoma M. IIEPBATIOK ¥, Karepuaa O. POMAHEHKO
IncturyT 60TaHiky im. M.I. Xonoguoro HanionanbHol akageMii Hayk Ykpainu,

By Tepemenkiscbka 2, Kuis 01601, Ykpaina

* ABTOp [/Is MUCTYBAHHS: lesyavoytenko@gmail.com

Pedepar. I[Tanopori-rigpodiru poguun Salviniaceae Hanexxath 0 MePCIEKTUBHIUX [ OYMCTKHU Ta 610TeCTYBaHHA BOJZOIM
BufiB pocmyH. IIpencraBHuku popy Salvinia Bij3Ha4alOTbCSA BMCOKMMM TEMIIAMHU POCTY, aalTUBHICTIO Ta CTIMKiCTIO
IO HeCIpUATIMBUX €KOJIOTIYHMX UMHHMUKIB, 3[aTHI aficopOyBaTy HOMIOTaHTU. EeKTUBHMM IPUITOMOM peryTioBaHHSI
POCTy 1 PO3BUTKY POCIUH € 00po6OKa iXx eK3oreHHMMM (iToropMoHamu. Y Tab6OpaTOPHUX YMOBAX MM JOCTIVIN BIUIUB
¢iroropmoHiB i cynpdary myeKy Ha Mopdodisionoriyni xapaKTepucTHKU MOMOAuX cropoditis Salvinia natans. Y dasy
IHTEHCHBHOrO POCTY 3a JOAABaHHA 0 CepefjoBMIIa BereTallii ek3orenHoi abcuusosoi kucnotn (ABK) y KoHIeHTpanii 10> M
HakommyeHHs 6iomacu cropodity S. natans mpurHivyBanoch, Tofi Ak ribepenosa xucnora (I'K,) i uurokininm (xineTnn
a60 searyn) y KoHuenTpanii 107 M Ta ingonin-3-ourosa kucnora (IOK) y konuentpanii 10> M ingyxyBaan HesHauHe i
3pocranHs. Y cruopoditis S. natans, siki BMPOILYBA/IICh Yy CEPENOBUI, 0 MicTuo 228, 114, 57, 28,5 ta 14,25 Mr [uHKy
y CKIafii cynbdaTy LMHKY Ha JHTP BOAY, BXXe Ha APYTy [OOYy KyIbTUBYBAHHA OY/IM BUAB/IEHI O3HAKM XIOPO3y IIABAIOUMX
Bail, a y IOJA/NBLUIOMY — O3HaKVM HEKPO3y; BiZOyIOCh 3MeHIUeHHs BMICTYy (OTOCHMHTETMYHMX IIIrMEHTIB. 3a 3pOCTaHHS
KOHIIeHTpALil I[IHKY CIIOCTepiranoch 3MeHueHHs 6iomacu criopodiry Big 9,6% 10 51%. [lonaBaHH: BiTOrOPMOHIB OHOYACHO
3 cynb(aToM LMHKY Y HailBUIIill JIOT0 KOHIEHTpAlii YaCTKOBO YCYBaJIO HETaTMBHY Ail0 MeTay, 3MEHIIYBaIo Aerpajaliio
6ioMacy Ta MiATPUMYBAIO XUTTE3ATHICTD criopodiriB. Y denoTumni manopoti 3adikcoBaHo AKicHi 3MiHN, AKi IeMOHCTPYIOTH
6iOTOKCHYHICTD HaAMIPHNMX KOHIIEHTPALil LMHKY i y HepCIeKTHBi [[O3BOMAITb BUKOPUCTOBYBaTK Salvinia natans sk
6ioiHaMKaTOp 3a0PYAHEHOCTI BOJOIIM.

Knroyosi cnoBa: Salvinia natans, mirMeHTH, pOCTOBI ITOKa3HUKY, (GiTOrOPMOHM, LIMHK

Beryn HaBKO/IMIIHBOTO cepepoBuia. OcobmmBo 3ry6HO-

My BIUIMBY HiIJalOTbCSA BOJOVIMM, OCKI/IBKM BENN-
AHTpPOIIOT€HHE HAaBAaHTA)XEHHsA, iHTEHCMBHE IIPO-  Ki, IiHJyCTpia/IbHO PO3BMHEHi perioHu posTamio-
MIC/IOBE BUPOOHMIITBO i He30a/IaHCOBaHA €KOMIOTid-  BaHi Ha Geperax BOJOCXOBMIY i pidok. BogHouac y

Ha MOJITHKA IPU3BENN JIO CEPIO3HOTO 3a0pYTHEHHA ~ MeXKaX MiCT, HaBiTh HeBEMKI 3aMKHYTiI BOZOIMMU
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[.B. KOCAKIBCDbKA ra in.

3a0pYAHIOIOTBCS BiiIPAllbOBAHMMM Ta3aMU aB-
TOTPAHCIOPTY Ta KUCTOTHUMMM omagamu. OcTaH-
HiM 4aCcOM 3HA4HY YBary Npu/inA0Th €KOJIOTiYHIM
MeTOfilaM OYMINEeHHS 3a0pYyJHEHOrO CepefoBMINa,
30KpeMa (itopemeniariii, MexaHi3M KOl ONATAE B
NOITIMHAHHI POC/IMHOI0 MOMIOTaHTiB, HaKOMMYeH-
Hi IX y TKaHMHAaX, PO3KJIaJjaHHi Ta TpaHcpopMaril
B HewKimmei ¢popmu (Favas et al.,, 2017; Yadav et
al., 2018; Vidal et al., 2019; Mustafa, Hayder, 2021).
[TouatkoBuM ertamoM (itopemeniariii € CKpMHiHT
pociuH — eeKTMBHUX HAKONMYYBaduiB BaXKKUX
MeTaliB Ta iHIIUX 3a6pyuHIOBaqu. Inga 1uporo
BifOMpaloTh CTiilki 4O 3a6pygHEHb BUAYM POCINH
3 BJMCOKOIO IIBUAKICTIO POCTY, sKi JIerko 36mparu
ta 06pobsatu (Stefani et al., 2011). Cepex BogHIUX
POCIMH BUOKPEM/IIOIOTH TaKi, WO IOIVIMHAITDH
i poskmamatory HiTpary, ¢ocdary, BaKki Mera-
mu towo (Pang et al., 2023). IToBigomisanocs mpo
yCIillIHe BMKOPUCTAHHS BOJHUX MaKpoQiTiB s
OYMIIEHHA CiIbCBKOTOCIIOAPChKYX, MOOYTOBUX i
npomucnoBux cTivanx Bop (Hauwa, Gasim, 2021).
[Manopori-rigpodirn, 30kpema MpeacTaBHUKN PO-
mvan Salviniaceae, HaneXXaTb O NEPCIEKTUBHUX
I OYMCTKM BOJOVM BUJIB pociuH. Tak, y HusLi
TOOC/i/PKEHb [OBENEHO [OLIIbHICTD BUKOPUCTAH-
Ha Salvinia natans (L.) All. gyisa ouncTkyu Bogoim
Bif corneit xpomy (Cr) ta nuuky (Zn) (Dhir et al.,
2008), ionis amonito NH,* i mitpuris NO,~ (Laa-
bassi, Boudehane, 2019), rep6iunaiB ayKcuHOBOI
npupoau (Dolui et al, 2021), cmonyk amoMiHiio
(Mandal et al., 2013) Ta asoTBMicHUX GapBHMKIB
(Ohtani et al., 2020). IJs manopotp Mae epexTuB-
HY aHTUOKCUJIJAaHTHY CUCTeMY, sIKa 3abesmedye Mi-
HiMaJIbHi BHYTPilTHbOK/IITUHHI IIOIIKOIKEHHA Bif
BIUIMBY noyoTaHTiB (Pandey et al., 2016).
IIpencraBHuKY popy Salvinia Ség. Bin3HAYaIOTh-
Csl BUCOKMMM TeMIIaMU POCTY, aJalTUBHICTIO Ta
CTIMIKICTIO 10 HECHPUATIMBUX €KOJIOTIYHMX YMH-
nukiB (Kosakivska et al., 2022a). Salvinia natans
(canbBiHis mTaBalya) po3NOBCIOfKeHa B YKpaiHi
OfIHOpiYHa IAaNoOpOTh-TipOGiT i3 T THHO-3eIeHNM
¢denopurmoruiiom (Dubyna et al., 2003). Pocte Ha
MeXi NOBITPAHOTO i BOJHOIO CEPENOBMIL, XapaK-
TepU3yeTbcsi TreTepodiniero — pisHOIO 6ymOBOIO
IUIaBAIOYMX 1 3aHYPEHUX Yy TOBILY BOAM (POTOCUH-
Te3yI0UMX OpraHiB — Bail. 3aHypeHi Bai 3a Mopdo-
noriyHolo 6y0BOo0 HarafgyoTh kopeHi (Shcherbati-
uk et al., 2015; Shcherbatiuk et al., 2016). Y mexax
CBOTO apeajy B 30Hi IIOMipHOTO K/IiMaTy BUJ, Tpa-
IISIETHCA CHOPaANYHO. Po3NoBCIOXKeHMI1 Y Me30e-
BTPO(HIUX i eBTpO(HUX NIPICHOBOTHNX 3aMKHYTUX
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ab0 CTabKOIPOTOYHNUX BOJOIMAax 3 MYIUCTO-IIi-
IlaHUM JHOM. B VYkpaini S. natans Tpamnderbca
y BopoiiMax ponuH JHinpa, [lecan, CiBepcbkoro
Honug, IliBgennoro Byry, [HicTpa, dyHaro, Yxka,
Jlaropuni, bop)kaBM, MTYyYHMX BOFOCXOBUILAX
JIHIpOBCHKOTO KacKafy, a TakoX y craBkax Jli-
cocrerny ta Creny (Dubyna, 2009). IToM sikiieHHs
KIiMaTy IpU3BOAUTH y €BPOI JO MacoOBOTO PO3-
BUTKY IOMYJIALIN Ta IIBUAKOTO 3pOCTaHHA poOC-
muH (Galka, Szmeja, 2013; Bezsmertna et al., 2020).
JKutTeBuit nuki canbBiHil mMpeAcTaBIeHNIT [BOMA
He3aJIeKHVMMMY TTOKOJIIHHAMM: HecTaTeBUM — CIIO-
podirom i crareBum — rameroditom. [Jopocmmit
criopodit canbBiHii XapaKTepU3yeTbCsl KIOHA/Ib-
HOI0 OYIOBOI, (POPMYETHCA LIIAXOM YTBOPEHHS
HOBUX MOJYIIB, SIKi pO3BMBAIOTbCSI HABKOJO l€H-
TpanpHOl (HailcTapiniol) YacTMHM POCIMHU pPafi-
anbHO. Po3pocTaHHA MOJY/IiB KJIOHY BifjOyBaeTbCs
Hofi6HO [0 POCTy OiYHMX Ti/IOK y BUIIMX POCINH
(Babenko et al., 2019). Cyvacui xmimMaTuyHi ymo-
BJ IIPU3BENMN JIO MIOJJOBXKEHH:A IEePiofy pOCTy CIO-
podirty S. natans, y pe3ynbTaTi 4oro 36inblinniach
Ki/IbKiCTh BereTaTMBHUX ITOKOJIiHb Bifl I ATU i 6i/1b-
111e, 3aMiCTh IBOX UM TPbOX, fAK panimte. Ile cipuse
IIOIIVMPEHHIO MAIOPOTI, ii eKCIaHCil Ha HOBI Tepu-
topii (Seastedt, 2009). 3HayHa LIBUAKICTb POCTY,
IPOCTOTa 0OpOOKM, MOMIMPEHHS Ta CTIiKICTh 10
Pi3HMX IIKiJIMBUX PEYOBNH, & TAKOX 3[ATHICTD [0
rinepakyMyJALii OMIOTAHTIB CIPUAIOTD YCIINIHO-
MY BUKOPMUCTAHHIO S. natans mns ¢iropemenianii
3abpynuenux BogoiiM (Dhir, Srivastava, 2013).
Perynsuiss pocty Ta pO3BUTKY POCIUH BifnOy-
BAETHCS 32 JOIOMOTO0 (PiTOrOpMOHIB — HM3BKO-
MOJIEKY/IIPHUX CUTHA/IBHUX CIIONYK, AKi QyHKIIio-
HYIOTb Y KIiTMHaX B HaJHU3bKUX KOHI[EHTpaLifX.
@iToropMoHM B3aEMOJIIIOTH MIXK COOO0 3a TOIIOMO-
TOI0 CK/IaJIHOI MEPEXI TiCHO MeperneTeHUX NIAXIB
6iocuHTe3y, MeTaboIi3My, TPAHCIIOPTY ¥ CUTHA-
JHTY, BOHU 6epyTb y4acTb y GOpMyBaHHI peaxiii-
I-BiIMOBi/i HAa 30BHINIHI BIVIMBY, B TOMY 4YMC/Ii Ha
miro Baxxkux Metanis (Munné-Bosch, Miiller, 2013;
Liu et al., 2017; Kosakivska et al, 2022). Panimie mo-
pAnL 3 BOCHIKEHHAM MIKPOCTPYKTYpM IOBEPXHI,
YABTPACTPYKTYPU K/IiTUH IUIABAIOYMX i 3aHYPEHUX
Bai1 (Shcherbatiuk et al., 2015, 2016) Ta ocobmuBoC-
Teil GyHKIIIOHYBaHHS GOTOCHHTETUYHOTO alapary
S. natans (Kosakivska et al., 2018) 6yno nmpoana-
ni3oBaHO ¢iToropMoHanbHUI 6amaHC B OpraHax
criopoiTy Ha pisHux crapiax onrorenesy (Phyto-
hormonal system, 2019). Pesynpratn Takoi pob6otu
3aCBigUMIN IIepIIOYEepProBy poib (PiTOrOpMOHIB y
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BB exsoreHHuX GiToropMoHiB Ta CynbdaTy IMHKY Ha Mopdodisionoriuni xapakrepuctuku Salvinia natans

perynAnii pocTOBUX I PENPOAYKTUBHUX IIPOLIECIB
IaIIOPOTi.

[IuHK € HeOOXiTHNM MIKpOeTeMEeHTOM /ISl HOP-
MaJIbHOTO IIepebiry mporeciB pocTy Ta pO3BUTKY
pocnuH i TBapuH. IoHM LIbOro MeTany aKTUBYIOTb
PHK- ta JHK-nonimepasuy, 3a itoro gediunty mo-
PYUIYETbCA 3aTanbHUII CMHTe3 poTeiHiB. LIUHK, AK
i MarHii, HeoOXigHMII 1 cTabimizalil CTPyKTypu
pubocom (Hafeez et al., 2013; Mousavi et al., 2013).
lony IMHKY BXOZATH O CK/Iafly aKTMBHMX LIEHTPIiB
mporeas, amiHOIeNnTuAa3 i KapOOKCUIeNTHas,
AKI KaTali3ylTh PO3LIENIEHHA MPOTEIHIB, TaKOX
MICTATbCA B aKTUMBHMX LiEHTpax 0araTbox Jerii-
poreHas, akTMBYIOTb i30Mepasy Ta anpponasy (Ho-
samani et al., 2020). Cynepokcuppmucmyrasa, Lo
KaTasli3ye IeTOKCHKAIil0 aKTMBHOI OPMU KICHIO
O,", mictutp ionu unuky ta mifi (Han et al., 2019).
BaxnuBa ponb B CMHTE3] IIONIEPENHMKA AyKCUHY —
aMiHOKVC/IOTY TPUNTO(AHY Ha/e)XNUTh i0HAM IIMH-
Ky. OflHaK HaZIBMCOKi JIOTO KOHILIEHTpaljii B I'PyHTi
a60 BOAOIIMax IMOOMN3Yy CBUHIIEBO-ILMHKOBUX BU-
pOOHNIITB i 3aBOAIiB YOpPHOI MeTamyprii, a TAKOXK Y
MicTax [Iif0Tb Ha POC/IMHU TOKCMYHO: KOPE€Hi MpN-
NMHAKTb POCTM B JIOBXMHY, a 4Yepe3 IOpYIIEH-
HA 0OMiHy 3aymisa Ha MOJIOIOMY JIMCTKY IOCHUTD
HMIBYJKO BUHUKAIOTb O3HAKM X/IOPO3y. 3a HyXKe
BUCOKMX KOHIEHTpalill IMHKY JUCTKA MOXYTb
moBHicTI0 3MiHIOBaty Komip i Bigmmparn (Khan,
Khan, 2014; Balafrej et al., 2020). ITpu HagMipHUX
KOHIIEHTPAlliAX IMHKY B KIiTMHaX HaKONWYEHH:
6ioMacy poCcIMHAMM 3HYDKY€ETHCS BHACTIIOK BIUIN-
BY Ha CTaH (OTOCHHTETUYHMX MeMOpaH i mporei-
HiB (Zhao et al., 2012; Beyer et al., 2013; Ebbs et al.,
2015) Ta BIUIMBY Ha MiHepaJIbHE >KMBJIEHHHA, 0CO-
61mBo yepes biogoctymnHicTh ioHiB Kanito (Hafeez
et al., 2013). SIk [BOBa/IEHTHMIT METAJI, KOTPUIT HE
MPOAB/IA€ OKVCHO-BiTHOBHMX BIACTUBOCTEN, IIVHK
OIIOCEPENKOBAHO BICTYNA€ B POJi OKMC/IIOBa/lb-
Horo cTpecopa. Tak, BiH cTBoploe fedinuT rmyra-
TiOHY, 3B'SI3Y€TbCA 3 CYIb(rifpUIbHIMYU TPyHaMU
IpoTeiHiB, iHri6ye aHTMOKCHEAHTHI eH3MMHU abo
iHyKye eH31UMH, 10 IPORYKYIOTb aKTUBHI popmu
kncHo (ADK), sokpema HAIDH-okcupasy (Bi-
elen et al., 2013). Peakujist pocnnHM Ha HAJINIIOK
LUHKY 3a/leXUTh Bif Takux (akTopiB sK piBeHb
JOCTYNIHOCTI Bogy, pH rpyHTy Ta HaABHICTD iHIIMX
XiMIYHMX €/IEMEHTIB y BOJi M I'PYHTOBOMY PO34l-
ui (Kots, Peterson, 2005).

EdbexkTMBHMM NpUITIOMOM pETYTIOBaHHA pPOCTY
Ta PO3BUTKY POC/INH € 00poOKa eK30reHHMMu ¢i-
TOTOPMOHAM, SIKa IOM SIKIIIy€ HETaTMBHMUII BIUIUB

orouyiouoro cepenosuia (Kosakivska et al., 2022b).
Bigomo, mo (iToropMoHM € iHTErpyouolo JTaHKOI
CUTHAJIbHUX CHUCTEM, AKi PEryNiolTh peaKlil poc-
JIMH Ha JiI0 BOXXKUX MeETaliB, a JOCIKEHHA pe-
aKIil-BiJIIOBifl Ha IXHil BIVIMB Ma€ BUpilIa/IbHE
3Ha4Y€HHA JI/IA MOLIYKY IU/IAXIB MiIBULEHHS CTPECO-
CTIfIKOCTi Ta MpofyKTUBHOCTI. ToMy M1 BBaXkaemo,
110 3’scyBaHHs epeKTiB eK30reHHNX (iTOropMoHiB
Ha picT manopori S. natans B yMoBax 3a0pyIHEHH:
LIHKOM MOXXe JaT! KOpUCHY iHdopmalito i 1mo-
la/IbLIOl PO3POOKM CIIOCO6iB OUMILeHHA 3a0py/He-
HYIX BOZIOVIM LIIAXOM (biTopeMeniartii.

Mertoro Hamoi po6oTn 6y70 BUBYEHHS BIUIVBY
cynbdaTy LMHKY Ha POCTOBI XapaKTePUCTMUKU Ta
(OTOCHHTETYHMII MIrMEHTHUIT KOMIIIEKC CIIOPO-
&ity S. natans, BUSHaueHHA ONTMMAaTbHNX KOHIIEH-
TpaLill eK30reHHUX (iTOropMoHiB i iHTeHCu}i-
Kallii pocTy HamopoTi 3a yMOB 3a0pyiHEHHSL.

Marepianu Ta MeToau

Bynu pocnimkeHi ciopoditu pisHOCIIOpoBOI BOFHOI
nanoporti Salvinia natans (L.) All. Pocnmuuu 36upann
B 4yepBHi 2022 Ta nunHi 2023 pokis Ha p. IIpopsa,
6ina c. Tmigun bopucninbcbkoro p-nHy, KuiBcbkoi
0671. CepelHbOMICAYHA TeMIlepaTypa IIOBITpsA B
4epBHi mif 4ac Bigbopy 3paskiB cranoBuaa 28 °C,
Boiu — 23 °C. AHai3 npo6 BoaM Ha BCTAHOBJICH-
Hs KOHLIEHTPALIil i0HiB IMHKY IPOBOAMIN 32 JOIIO-
MOrol0 IoprarusHoro goromerpa Macherey-Nagel
PF-12 Plus 3 mporpamMHO BOYOBaHUM Yy IIpuIaj
METOJOM Ji/I1 BU3HAUY€HHs KOHIIEHTpallii IIbOro Me-
tany. Homep po6odoro metony B inTepdeici mpu-
nmagy — 5981. Ilepen BUMipOBaHHAM IOKa3HUKIB
1o po6 Boxmu 06’eMOM 5 MJT [IOABAIN PEAKTUBH 3
tecT-Habopy Macherey-Nagel Ne 5-98 (REF 931098)
IJId BU3HAY€HHA KOHLEHTpaLil LMHKY BilIOBif-
HO JIO BKAa3aHOI B iHCTPYKII IIOCTiJOBHOCTI 100
KiZIbKicHOTO aHanisy Zn>*. BcraHOB/IEHO, 1110 BMiCT
IOHiB LIMHKY B 3pasKax BOJM, BifibpaHux 3 BOJO-
iMy, OyB HIDKYe IPaHNYHOI MeXi YyTIMBOCTI Me-

TORY, 10 cKkmagae 0,1 mr - al.

JusaiiH eKciepuMeHTY

HocnionenHs ennusy ex302eHHUX (imozopmoHie
Ha picm cnopogimy Salvinia natans. Busdamu
Monopi cnopodity y ¢asy iHTEHCUBHOIO POCTY,
AKI HajmigyBanu 4-5 MOAyY/iB, IO CKIAfalNUCA 3
II/IaBAl0YMX i 3aHYpEHUX Bayl, NPUKPINIEHNX [0
TOPU3OHTa/NbHOTO cTebma. Pocimum o 5 ocobuH
nomimanyu y ckafAHi eMHOCTI 06’emMom 250 mi,
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[.B. KOCAKIBCDbKA ra in.

Tabmus 1. MopdomerpuyHi mokasuuxu ciopodiry Salvinia natans Ha pisHux eTanax KyIbTUBYBaHHI

Table 1. Morphometric characteristics of sporophytes of Salvinia natans at different stages of cultivation

. . KinbkicTb IosxuHa Bciel IloB>x1Ha Bait, CM biomaca Baii, mr
Bapiant focniny . - - - -
MO[y/B pOCIMHN, CM TIaBaroyi 3aHypeHI TIaBaroyi 3aHypeHi
ITovarok pocminy 3 3,8+0,2 0,8+0,04 4,2+0,2 10+0,5 9+0,5
7 noba 4 4,5+0,2 0,8+0,04 4,4+0,2 11+0,6 9+0,5
14 fo6a 4-5 5,5+0,3 0,8+0,04 4,4+0,2 11+0,6 9+0,5

3aII0BHEHI OYMINEHOK BONOIPOBiIHOI BOMOK 3
momaBaHHAM iHgonin-3-ourosoi (IOK), abcuuso-
Boi (ABK) a6o ri6epenosoi (I'K,) kucnor i xinetu-
Hy 10 KoHueHTpanii 10~° Ta 107° M. Ix Bupomy-
Ba/IM BIPOZIOBXK 2 TVDKHIB y BereTaniifHii KaMmepi
(VOTSCH GmbH, ®PH) 3a temneparypu +22 °C,
ocsitnents 190 pmol - m~2 s71, poronepiogy 16/8
rof (meHb/HiU) Ta BIZHOCHOI BONOTOCTI IOBITpPs
65 + 5%. biomeTpuuHi mokasuyky ¢ikcyBamm Ha
IOYaTKy eKCIIepUMEeHTY Ta Ha 7-My i 14-Ty mobu
Ky1bTuByBaHHA. KoHTponeM Oymu pocnuHu, BU-
potueHi y Boai 6e3 fo6aBok. BusHayanu foBXUHY
II/IaBal04MX i 3aHyPEHNMX Bail, Macy CUPOI pe4OBN-
HU (mani — 6iomacy) Bci€l poc/nIuMHY, OCKiIIbKM I
mapaMeTpy HaiOijiblile Biff3epKaaoBaau LIBIJ-
KicTb pocry.

Hocnionenns ennusy cynvamy yumky Ha picm
cnopogimy Salvinia natans. Cnopodiru S. natans
0 5 0COOMH MOMIIIANK Y CK/ISIHI EMHOCTI 06’eMoM
250 M1, 3aII0BHEH] BOJHMMI pO34MHaMu CynbdaTy
IVHKY pisHOI KoHUeHTpauii (228, 114, 57, 28,5 Ta
14,25 mMr/n BogM B IIepepaxyHKy Ha YUCTUI LVHK).
OxpeMo y posunHy, Aki Mictunm 228 ta 14,25 Mr/n
cynbgary uuHKY, fofasamu I'K, ta seatun 0 KoH-
nenTtpanii 107 M. KynpruByBanHs TpuBano 7 gib,
micis yoro ¢ikcyBanmum MOpdOMeTpUYHi TOKAa3HU-
K1 3a KOHTPO/Ib Oy/IM B3ATi POCTVMHY, BUPOILIEHi y
Bozii 6e3 mo6aBoK. BusHauamu moBxuHy IIaBao-
YJX Ta 3aHYPEHUX Bali, 6iomacy 5 pocimH.

Hocnioncenns emicmy omocunmemuuHux nie-
menmis. POTOCMHTETNYHI MIIrMEHTU eKCTparyBaiu
80%-BMM aleTOHOM 1 BusHa4aau 3a MmeTogoMm Well-
burn (1994).

CraTucTUYHNMII aHAIi3

Hocmigu mpoBopuy B TPboX 6iONOTIYHMX i TPHOX
aHaJiTMYHUX NOBTOpax. PesynbraTu mpepncrasie-
Hi SIK cepefjHE 3HAYeHHS * CTaHJapTHA IOXMOKa.
BigMiHHOCTI B cepefHiX 3HaUE€HHAX aHa/Ii3yBa/u 3a
TOIOMOTOI0 IBO(AKTOPHOTO AMCIEPCITHOro aHa-
nisy ANOVA. CratucTu4yHO 3HA4yLUIMMM BBaXKaiu
TecTu 3 P < 0,05. AHasmi3 npoBogMIN 3a JOIIOMOTOI0
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nporpamu Statistix v. 10.0 (Analytical Software, Tal-
lahassee, FL, USA). ExciepumenTanpHi faHi Bifo-
Opaxam rpadiyHO 3 BUKOPUCTAHHIM IIPOTPaMu
Microsoft Excel (Redmond, USA).

Pesynbratn

Bunus ex3oreHHux ¢pitoropmoniB Ha Mmopdome-
TPWUYHIi OKasHUKM ciopodiry Salvinia natans

Y ¢asy iHTeHCMBHOrO poCTy 306iIblIeHHA PO3Mi-
piB cnopodity S. natans BinbyBamoch 3a paXyHOK
YTBOpPEHHs HOBUX IIap ITaBalouMx Bail (Mopysis),
TOJI 5K JOBXMHA Ta 6ioMaca OKpeMMX Bail He 3Mi-
HIoBazach (Tabm. 1).

IomaBanHs ek3oreHHuX (iTOrOPMOHIB 1O ce-
penoBuIlla KyIbTUBYBaHHA IHZYKYBaao 3MiHU B
XapaKTepi HaKoNM4YeHHA 6OiomMacy cropocity ma-
nopori. Tak, ABK B koHyenTpanii 10 M Bukmm-
KaJIa 3MEHIIEHHA MacH MAIOpPOTi Ha 7-My Ta 14-Ty
100y Bererallii MOPiBHAHO 3 KOHTPO/IEM Ha 6,7% Ta
3% BigmosigHo. Ha 7-mMy no6y nmokasuuku 6ioma-
CU POC/IVH, 110 BUPOUTyBanuch Ha 107® M posuuni
ADBK, He BimpisHanuca Bif KoHTpoyo. B mopanb-
IIOMY HAaKONM4YeHHs O6iomMacy IpUTHIYyBaIoCh,
ajzie MEHIIOI0 Mipolo, HiXK 3a KoHIeHTpauii ABK
10~ M. Kinetun B xoHuenrpauii 10> M maiike
He BIUIVBAaB Ha HAKOMIYEeHH:A 6ioMacH, a B KOHIIeH-
tpauii 10° M inaykysas ii 36inbienss Ha 4,1%.
Exsorenna IOK ctumymoBana 3pocraHHs 6io-
Macy. EdexTuBHilIO0 BUABMIACH KOHIIEHTPAIlisd
ropmony 107 M, sa gii sixoi 6iomaca ciopodity
IepeBuIlyBaa MOKa3HUK KOHTPoo Ha 2,8%. Jlo-
llaBaHHA eK30reHHoi ['K, Takox cripusnio Hakomnm-
4yeHHI0 6iomMacu. EdexTrBHIIIO0 BUABMIACH KOH-
uentpanis 107 M, ska cTUMy/IOBana 3pOCTaHHS
6iomacu ciopodity Ha 1,8% MOPIBHAHO 3 KOHTPO-
neM (Tadi. 2).

Orxe, y a3y iHTEHCMBHOTO POCTY 3a JOJAaBaH-
HA Y cepefoBuile Bereranii eksorenHoi ABK mpu-
THiYyBasoch HakomW4yeHHA Oiomacyu cropodity
S. natans, Topi six I'K, i xinetns (10 M) Ta IOK
(107> M) cripusinu ii 36i/1bIIEHHIO.
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Tabmuust 2. Bins ex3oreHHnx ¢itoropMoHiB Ha Hakonm4YeHHs 6iomacu (Mr) ciopodiry Salvinia natans
yuponosxx 14 f1i6 Ky1bTHByBaHHS

Table 2. Effect of exogenous phytohormones on accumulation (mg) of the biomass of sporophytes of Salvinia natans

during 14 d cultivation

BapianT gocmigy ITowarok gocmigy 7 moba 14 no6a ;})I%?I;l;;bTEgl;;:Hl:; ’1;2
KonTpons (soma) 324+16,1 331+17,5 443+22,1 36,7
ABK 10> M 320+16,0 325+16,4 416+20,8 30,0
ABK10°M 324+16,1 333+16,6 431+22,0 33,0
Kizetnn 10> M 318+15,5 329+16,4 433+21,6 36,2
Kinerun 10° M 323+15,9 351+17,5 454+22.7 40,6
IOK10°M 324+16,0 352+17,6 452+422,6 39,5
IOK10°M 321+15,9 345+17,2 446+22,6 38,9
FK3 10°°M 322+16,1 335+16,7 442+21,9 37,3
I'K, 10°°M 326+16,7 336+16,8 450+22,5 38,5

Tab6mmus 3. Bimus cynbgary IMHKY Ta eK30TeHHUX GiTOropMOHiB Ha HaKOIITYeHH:A 6ioMacu cniopodiramu Salvinia natans

Table 3. Effect of zinc sulfate and exogenous phytohormones on biomass accumulation by sporophytes of Salvinia natans

BapianT gocnigy ITouaTkoBa 6iomaca, T biomaca na7-my 1106y, T 3miHa 6iomacu, %
Bopa 1,53+0,08 1,81+0,09 +18,70
3eaTuH 2,01+0,10 2,43+0,12 +22,60
I'K, 1,51£0,08 2,1740,11 +43,10
Zn 228 mr/n 1,68+0,08 0,82+0,04 —-51,00
Zn 114 mr/n 1,45+0,08 0,99+0,05 -31,73
Zn 57 mr/n 1,36+0,07 1,07+0,05 -21,37
Zn 28,5 mr/n 0,70+0,04 0,61+0,03 -12,90
7Zn 14,25 mr/n 0,83+0,04 0,75%0,04 -9,60
7Zn 228 + 3eaTuH 1,44+0,08 1,18+0,06 -18,10
Zn 288 + 'K, 1,53+0,08 1,31+0,07 —-14,40
7Zn 14,25 + 3eatns 0,91+0,05 0,77+0,04 -15,40
Zn 14,25 + K, 1,04£0,05 0,90+0,05 -13,50

Bunus cynpdary umHKy Ha MOpdomeTpiani
noKasHuku cnopodiry Salvinia natans

Y cnopoditiB S. natans, ki BUPOIIYBaIUCh Y ce-
pemoBuILli 3 BMICTOM LMHKY B KOHLEHTpawii 228,
114, 57, 28,5 ta 14,25 Mr y cknapgi cynbdaTy HuH-
Ky Ha JTp BOAM, BKe Ha 2 HOOY KY/IbTUBYBAaHHSI
Oyny BUABJIEHI O3HAKY XJI0pO3y IUIaBAlO4YMX Bail
(puc. 1). Y nmomanpLUIoMy O HUX JJOFA/INACS O3HAKM
HEKpO3y, MOsIBa KOPUYIHEBO-YEPBOHOTO 3abaps-
JIEHHA aflaKcia/JIbHOI IOBEPXHI IIaBAlOYMX Bail Ta
3MEeHIIIeHHs 3ara/bHOI 6ioMacy criopodiry.

3a BMCOKMX KOHIIEHTpallill [UHKY Ha KiHelb eKC-
nepuMeHTy (7 106a) CUMITOMU OTPYEHHs CTaBalu
3HAYHO BMPa3HilIMMIU. I3 3pocTaHHAM KOHLIEHTpaLil
LUVHKY IOPUIIMHABCA PICT POCINH, CIIOCTEPIrazoch

3MeHIIeHHs 6iomacu cropodity Big 9,6 g0 51%
(Tabm. 3).

CymicHnii BB cynbdary IMHKY Ta eK30TeH-
HUX ribepenoBoi KMCIOTH i UTOKiHIHY Ha HaKo-
nudeHHA 6iomacu cnopodiry Salvinia natans
CyMicHy pil0 ek3oreHHMX (iTOrOpMOHIB i IMH-
Ky BYBYaIM 3a HaiBuUoi (228 Mr/m) i HaitHVOK4O1
(14,25 mr/m) xoHueHTpaniit nuHKy. Hami pgoci-
JUKEHHA IOKas3ajM, 10 Ky/IbTUBYBAaHHS cIOpodi-
TiB S. natans Ha posumHax searnny ta I'K, (107 M)
ingykyBamo 3pocTaHHsA OioMacu BifmoBigHO Ha
3,9% Ta 24,46% (tabmn. 3). [JomaBauus ditoropmo-
HIB y PO3YMHM 3 BUCOKOIO KOHIIEHTpAIli€l0 Cy/b-
(daTy LUHKY YacTKOBO YCYBAJO HETaTUBHY Hil0
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y

/ T
Uwak (228 mr/m)

Kontponb

Puc. 1. Cnopodiru Salvinia natans y $hasy iHTEHCHBHOTO POCTY 3a Ky/IbTHBYBAHH: Ha CEPEIOBUIIAX 3 PI3HUMU
KOHIIEHTpaLisMu CynbaTy UMHKY (BKa3aHO BMICT YMCTOTO LIVHKY Ha JIITP BOAY) Ha 2 JOOY eKCIIEPUMEHTY

Fig. 1. Sporophytes of Salvinia natans at the stage of intensive growth during cultivation on media with different con-
centrations of zinc sulfate (the content of pure zinc per liter of water is shown) on the second day of the experiment
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r{\ )

Unux (228 MI‘/II)

Uunxk (14,25 mr/m) Huuk (14,25 mr/m)+T'K

Puc. 2. Cnopoditn Salvinia natans y dasy iHTEHCMBHOTO POCTY 3a KyNBTMBYBaHHS Ha CepemoBMINAX, mo mictumm I'K,
(1075 M) i seatmu (107° M), cynpdar umHKy (BKa3aHO BMICT 9MCTOTO LMHKY Ha JITP BOAM) Ta CYMilll IUHKY i GiTOrOpMOHIB
Ha 2 06y eKCIIepUMEHTY

Fig. 2. Sporophytes of Salvinia natans at the stage of intensive growth during cultivation on media containing GA, (10 M)
and zeatin (10~° M), zinc sulfate (the content of pure zinc per liter of water is shown) and a mixture of zinc and phytohormo-
nes on the second day of the experiment
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Tabmuis 4. Biumms cynbdaTy HUHKY Ha BMIiCT (POTOCHHTETMYHUX IIrMeHTiB y cnopodirax Salvinia natans

Ha 7-MYy 00y KyIbTUBYBaHH:, MI/T CHPOI pe4OBMHU

Table 4. The effect of zinc sulfate on the content of photosynthetic pigments in sporophytes of Salvinia natans

on the 7t day of cultivation, mg/g FW

Bapiant . . .

nocriny Xnopodin a Xnopooin b Kaporunoinu (a+b) a/b | (a+b)/xap
KonTpons 0,504+0,014 0,349+0,014 0,101+0,005 0,853+0,025 1,44 8,45
Inuk 228 0,399+0,034 0,318+0,022 0,077+0,004 0,719+0,054 1,25 9,34

MeTay i HATpUMYyBao XUTTE3RATHICTD ciopodi-
tiB (puc. 2). Ilpu nopiBHsAHHI 6ioMacu pociuH, sKi
poCu Ha po3urHax UMHKY (228 mr/m) 6e3 BHeCeH-
Hi (itoropmonis i pasom 3 ditoropmonamu, 6yno
BCTAHOBJIEHO, IO BHECEHHA 3€aTVHY CIPUAJIO
3MEHILIEHHIO raJIbMyBaHHA pocTy Ha 32,9%, a BHe-
cenns 'K, — na 36,6% (1abn. 3). Bognouac, npu
BJPOLIYBaHHI MAIlOPOTi y CepefoBUILi 3 HIM3bKOIO
KOHILIeHTpali€lo cynbdary nuHky (14,25 mr/n) po-
maBaHHA (DITOTOPMOHIB [0 MOCUIIOBAIO IIKifI-
NMBY Aif0 MeTany. 30KpeMa, IpY BHECEHHI 3eaTUHY
6ioMaca JOIaTKOBO 3MeHIyBanacsa Ha 5,8%, a npu
BHecenHi [K, — na 3,9% (tabn. 3).

BB cynbgary HUHKY Ha BMicT poTOCUHTe-
TUYHUX MirMeHTiB y ciopodirax Salvinia natans

OCKiZbKM TUMOBi 03HaKM iHTOKCMKAIIil Ba>KKUMMU
MeTanaMu y geHoTuni mamnopoti 3a Aii cyabdary
LUMHKY, AKi COPUYMHAIN IPUTHIYEHHs POCTY CIIO-
poditiB, cynpoBomKyBanucs Bi3yaqbHO IOMITHOIO
3MIHOI0 KO/IbOPY IUIaBalO4MX Bail, Oy/I0 IpoBefe-
HO MOCTi/KeHHA IMITMeHTHOIO CK/IaZly poCiaMH. 3a
KOHIIEHTpalil LUHKY 228 MI/1 BMICT (OTOCHH-
TEeTUYHUX IIrMEHTIB y cnopodirax 3MeHIIMBCS:
xnopodiny a — Ha 21%, xmopodiny b — nHa 9%,
3arajbHUX KapOTMHOIiB — Ha 24% NOpPiBHAHO 3
KOHTpOseM (Tabr. 4).

O6roBopeHHs

[IMHK € NOpUPOSHUM KOMIOHEHTOM OTOYYI04O-
IO cepefoBUIA i )XUTTEBO BAXK/IMBUM €1€MEHTOM
T4 pOCTY POC/IVH, IIPOTE y HAaJBUCOKMX KOHIIEH-
TpaliAX BiH CIPUYMHAE Pi3HOMAHITHI HIKiZ/IMBi
3MiHM, TaKi AK 3HVDKEHHA POCTY, (bOTOCMHTesy Ta
IVXaHHs, He3bamaHCcoOBaHe MiHepanbHe YXUBIEHHS
Ta HOCU/IEHe YTBOPEHHsA aKTUBHUX (OPM KUCHIO
(Balafrej et al., 2020). Hait6inpur o4eBURHUMM BU-
IVIMMMM IPOSBAMM TOKCMYHOCTI LIMHKY € 3Me€H-
meHHs 6ioMacK Ta NPORYKTUBHOCTI POC/INH, XJIO-
po3 3 mopanpmuM HekposoMm (Kaur, Garg, 2021).

174

HocnimkeHHs MeXaHi3MiB HeraTMBHOI i1 HaJJINAII-
Ky LIbOTO €IEMEHTY Ta 3[JaTHOCTI O JIOro rimepa-
KyMY/IAALIiT TPOBOAMIOCS 3[e01/IbIIOr0 Ha Haj3eM-
HIUX POCNMHAX, fKi aCUMI/MIOITh IIVHK i3 IPYHTY. B
HalIMX AOCIPKEHHAX MU IIOKa3aau, M0 POC/IMHA
S. natans, Mo 3pOCTAIOTh HAa MeXi MOBITPSHOrO Ta
BOJIHOTO CepefoBML i MOITIMHAIOTh LIMHK 3 BOJMN,
TAKOX pearylTb Ha NPUCYTHICTb 3abpynHIOBaYa
3MeHIIIeHHsIM 3[JaTHOCTI 1O HAKOMMIeHHs 6ioMacH.
Mu BCTaHOBMIM, WO LA 3OATHICTH HOTipIIY€EThCA
3i 30i/IbIIEHHAM KOHIL|EHTpALil IIMHKY B CEpefoBHU-
Il KyIbTMBYBaHHA. BuAB/IEHO, 110 KOHIIEHTpalil
cynbgary unHKy 14,25-228,00 Mr//1 € TOKCUYHUMI,
a7ze He JIeTaJ/IbHUMU [Ijif MANopoOTi, BOHU 3HAYHO
IpUTHIYYBalM pO3BUTOK pociuHM. Tak, 3a HailBM-
101 KOHI[EHTpalil IUHKY 6iomaca pOCHM 3MeH-
mryBanacs BABiui. ITosa TM , QUMHK y CKIafii Cy/b-
(daTy UMHKY HeraTMBHO BIUIMBAaB Ha PiCT Hamopori
S. natans i BMicT QOTOCMHTETUYHUX IirMEHTIB Y
criopogirax. Cyma xopodinis a+b 3MeHmIacs
B 1,2 pasa, 1o, fIK BilOMO, BKa3y€ Ha 3HIDKEHHA
dotoximiunoi aktuBHocTi (Kosakivska et al., 2020;
Sharma et al., 2020). CuisBigHomenHs a/b TakoX
SHMSWIOCH IIepefyciM Yepe3 3Ha4yHe 3MEHIIEHHA
BMicTy x/mopodiny a, CIpUYMHEHOrO [eCTPYyKILi-
€10 J1oro MoseKyi 3a fil uuHKy (Zhang, Liu, 2018).
CniBBigHOmeHHs cymu xnopodinis a+b o kapo-
TUHOIMIB 3011bIMIOCh Ha 10%, 1110 TAKOX CBiIUNTD
PO HMOIIKOMKeHHS (POTOCHHTETUYHOTO arapary.
Bigomo, 110 3acTOCYBaHHA €K30reHHMX (iTorop-
MOHIB a60 MaHiITy/TIOBaHHA IX €HJOTeHHMMMU PiB-
HAMM y 6araTbOX POCIVH [JO3BOJISIE JONATU Hera-
TUBHI HaCTifKM abiOTMYHMX CTPeECiB, B TOMY YMCIi
i BrymBy Baxkux Meranis (Rahman et al.,, 2023).
Humni y 6inbmocti Bupis popuun Salviniaceae Bu-
ABJIeHi (ITOrOPMOHM OCHOBHMX KJ/IACiB i 4aCTKOBO
mocmimkeri edhexT 06pOOKM €K30reHHUMY TOPMO-
mamu (Kosakivska et al., 2023). ABK € BusHanum
TOPMOHOM CTpecCy, IIO perylIioe uuciaeHHi ¢isio-
JIOTiYHi IIpoLlecH Ta MOIIOMAara€ pOC/VHI MOfONIaTH
HEeraTMBHMIT BIUIMB Bakkux MeTamis (Bilicker-Neto
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et al., 2017; Kosakivska et al., 2022; Kumar et al.,
2022). [opMOH CIIOBi/IPHIOE TPAHCIIOPT TOKCUYHUX
MeTJIiB BiJj KOpPEeHs IO Hafi3eMHOI YacCTUHU, Iajlb-
MY€E picT, BIUIMBA€ Ha CTaH IPOAMXOBOTO amapary,
3MeHIIye IMIBUAKICTD TpaHcmipanii (Saradadevi et
al,, 2017; Hu et al,, 2020). Ile cipusie 36epexxkeHHIO
JKUTTE3NATHOCTI 3a HECHPUATIMBUX YMOB Ta IIO-
JA/IBIIOMY BiJJHOBJIEHHIO ITiC/IA BUJJAJIEHHs TOKCH-
HY 3 HAaBKO/IMIIHBOTO cepefoBuina. IToM AKIIeHHs
HeraTVBHUX e(eKTiB BaXXKMX MeTasliB eK30TeHHOIO
ABK BinOyBaerbcsi BHACTIIOK 3aly4eHHS TOPMO-
Hy [0 3aXMCHMX CUTHAJIbHMX KacCKaliB, eKCIIpecil
TeHiB, 3aJiAHMX Yy J[IE€TOKCUKALii BaOXKUX MeTasliB
(Stroinski et al., 2010) Ta migBUILEHHI aKTUBHOCTI
aHTHOKCUAAHTHUX pepMmeHTiB (J. Wang et al., 2013).
Inmi diToropMoHM TaKOK GEpyTh y4acTb y perysi-
il BifmoBimi Ha BIVIMB IOMIOTAHTIB. Tak, Hazm-
IIOK LMHKY IIfIBUINY€E eKCIIpeciio reHiB 6iocuHTe3y
ayKCHHIB, W0 HPU3BOIUTH [O HAKOIMYEHHA IMX
TOPMOHIB y KopeHsX apabipmoncucy (Zhang et al,
2018), a exsorenHe HaHecenHs IOK ycyBae inriby-
I0uMil BIUIMB LMHKY Ha PIiCT KOPEHiB Lji€i pocimHu
(J. Wang et al,, 2021; H. Wang et al., 2021). Ex3orenHi
UUTOKIHIHM (mparc-3eaTiH i KiHeTMH) 3MEHIIYIOTh
TOKCUMYHICTb CBUHIIO L1 3€/1€HOI BOJOpOCTi Acu-
todesmus obliquus (Turpin) Hegewald & Hanagata
(3apas po3IIARAETHCS SIK CUHOHIM IPUITHATOI Ha3BU
Tetradesmus obliquus (Turpin) M.]. Wynne) nursaxom
perynAuii BMICTy €HIOT€HHMX TOPMOHIB, IiIBUIITY-
I0Tb aKyMYJLALI0 OpraHiYHMX KHUC/IOT, fAKi OepyTh
y4acTb y metokcukanil Metanis (Piotrowska-Niczy-
poruk et al., 2020). Tibepeninu CnpusOTh TOM SIK-
IIEHHIO IIKIiIJIMBUX e(beKTiB BaKKIX MeTasliB, BIJIN-
BalOTb Ha OKJCHIOBa/IbHI Npoliecy, [OIOMaraioTb
sMeHINTU piBeHb ADK, aKTUBYIOTb TpaHCIIOPTEpU
MeTaJIiB, a TAKOX PEry/IooTh MeTadonisM cipku (Ko-
sakivska et al., 2022).

ExsoreHHi (iTOrOpMOHM TakoX MiIBUIIYIOTH
edexTVBHICTD (iToeKcTpaKLil BaXXKMX MeTaliB Oara-
tbMa Bygamy pocH (Tandon et al,, 2015; J. Wang et
al, 2021; H. Wang et al., 2021; Chen et al., 2022). Me-
XaHi3M TAaKOTo BIUIMBY (iTOTOPMOHIB 3a/IMIIAETHCS
He JI0 KiHIA 3’sacoBanyuM. [Ipumyckaiors, o eK3o-
reHHi (iTOropMOHM 37jaTHI IIOCUIIOBATH Liell IIpoLiec
3aBIAKM IHAYKIi pocTy i HakommyeHHI Giomacu
POCIMHAMM, @ TaKOK IOKPAI[yIOThb PEmpOyKTVB-
Huit mporjec (Tassi et al., 2008). Taxk, micyst jomaBaHHs
ribeperniniB y BogHe cepenosuiie Salvinia rotundifolia
Willd. (3apas posrsgaerbes K cMHOHIM S. auricula-
ta Aubl.) 3pocranma 6iomaca mamopoti (Gaudet, Koh,
1968). 3acrocysannsa IK, cyrreBo 36inbirysano

YaCTOTY CIIOPOYTBOPEHHA Ta Ki/IbKiCTh MeTra- Ta Mi-
KPOCIIOPOKapIiiB y BOEHMX mamopoteit Azolla mi-
crophylla Kaulf. (A. filiculoides Lam. subsp. cristata
(Kaulf.) Fraser-Jenk.), A. pinnata R. Br. Ta A. carolini-
ana Willd. ¥ nompoBux ymMoBax 4acToTa CIOPOYTBO-
peHHs 36inbiryBamach Ha 66,0-88,1%, a KinbKicTh
cropokapmiip Ha 42,8-52,6%. OnTuManbHa KOHILEH-
Tpanisa 'K, mia cnoponomenns Tppox Bumis Azolla
cra"oBmia 2,5 mxr/mn (Kar et al., 1999, 2002). Exso-
rerHa ['K; mifipuiifyBaia eHepriio mpopoCcTaHHs Cropo-
kapmito Azolla caroliniana (Singh et al., 1990). Brecen-
Hs1 6eH3I/IaMIHOITY PiHy B KY/IbTypajibHe CepeoBuIIie
iHfyKyBa/mo posBUTOK cropokapmiio Azolla rubra
R. Br. (Sini et al., 2015). O6po6ka 1uTOKiHiHOM 3HAY-
HO MifIBUIIyBasIa 37aTHICTb pocrmH Alyssum murale
Waldst. & Kit. (Odontarrhena muralis (Waldst. & Kit.)
Endl) excTparyBaTu Hike/lb 3 OTOYYIOYOTO Cepeno-
BUIIA 33 PaXYHOK 3ara/IbHOTO 301/IbIIeHHA 6ioMacy
pocmun (Cassina et al., 2011). JlomaBaHHS TpuIl-
TodaHy fo cepefoBuia pocty Azolla pinnata ingy-
KyBaJl0 NOCWIEHHA POCTY IANOPOTi, 30i/IblIeHHS
crpol Ta cyxoi 6iomMacy, HaKOIMYeHHS eH[JOTeHHIX
IOK, I'K, Ta ABK (El-Araby et al., 2010). OrpumaHni
HaMJl pe3y/IbTaTyi TaKOX IIOKasas, 1o ribepesniny,
LMTOKIHIHM Ta ayKCMHM 3a/IEXKHO BiJl KOHIIEHTpaIil
CTMIMY/TIOBA/IV HaKOIMYeHHA 6ioMacu criopoditamu
S. natans. Kpim Toro, FK3 i 3eaTuH B yMOBax 3Ha4-
HOTO XiMiYHOrO HaBaHTaXEHHS CY/Ib(aTOM IVMHKY
CYTTEBO IOJIIIITYBaAX CTaH POCIMH i 3MEHIIyBa/In
iHribiTopHNit BIIMB MeTany Ha ixHio 6iomacy. Bi-
IOMO, 1o 00poOKa QiTOropMoOHaMy HPUSBOGUTH
[0 3pOCTaHHs PiBHIB eHIOTeHHNX (iTOrOpMOHIB.
Orxe, caMe reHI IXHBOTO 6i0CHHTe3y i MeTabomisMy
MOXXYTb CTYTYBaTV MillleHHIO JyI OTPMMAHHSA TpaH-
CT€HHMX POC/IVH 3 IJBUILEHNM BMICTOM ayKCVHIB,
LMTOKIHIHIB i ribepestiHiB /11 MORAIBIIOrO BUKOPHU-
craHHA y diTopeMerialiii 3a6pyIHEHNX BOTOIIM.

[lna BM3HAYEHHA CTYIeHA 3a0pyHHEHOCTi BO-
TOVIM OCTAaHHIM 4acOM Jieflajli 4acTile 3aCTOCOBY-
I0Th MeToau GioiHAMKALil, B SKUX BUKOPUCTOBY-
I0Tb BUJM POCIMH, 3JATHUX IIBUIKO IPOABIATU
cienndivni deHoTnmiuni peakuil. Y pocnmH-iH-
IOVIKaTOPiB AKOCTiI BOAM BUOKPEMIIIOIOTH O3HAKI,
KOTpPi HO3BOJIAITH OLIHUTM 3MiHM MiHepaisamil
Ta YUCTOTM OTOYYIOYOTro cepefoBuia. Jlo Hux
BigHOCATbCs (isionoriuni (piBenp TpaHcmipanii,
mirMeHTalliss, BMICT cojeit), Mopdomnoridni (pos-
Mipy, posramyxeHicTb), ¢eHonoriuni (aHoMaii
PUTMY PO3BUTKY, TepMiHM Beretaiii) iHAMKATOpPHI
osHaky. Hai6inpin 4yTnmByMu 3a MMM IIOKas-
HUKaMJl € POCIVMHU-MaKpoQiT, IpOJYKTUBHICTD
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AKMX BifiiI3epKa/lioe Xapakrep 3a0py[HEHHS BOAU
OpPTraHiYHMMM PEYOBMHAMU, BaXXKMMM MeTa/laMMu,
nectuyupamMu Tomo. JJo TaKuX poCIMH Ha/leXUTh
i S. natans. Y poborax iHIIMX JOCTiHUKIB MOBI-
TOMJIANIOCh, IO IIBUAKICTL pocTy S. natans mpu
3a0pyIHeHHi BOZIONM HikelleM y KOHIjeHTpaii 0,5,
0,75, 1 Ta 2 Mr/n cyTTeBO rampMyBanachk (Rongxue
et al.,, 2020). ITokazaHo TaKoOX, 110 S. natans akTUB-
HO HaKONMYyBasa CBUHEIb Ta Mifib i3 3a0pyHEHNX
BOJOJM, 110 HETaTVBHO BIIMBAJIO HA picT i rabityc
nanopori (Ménzatu et al., 2015). Criopodiru S. na-
fans 30aTHI HAKOIMYIYBATU TAKi BaXXKi MeTanu, AK
Cr, Fe, Ni, Cu, Pb, Cd, Co, Zn i Mn Big 4 5o 9 Mr/t
CyXol Macy, 10 3HAYHO TOTipIIyBano GpOTOCUHTe-
TUYHY aKTUBHICTb NAIoOpoTi, 30KkpeMa egeKTNB-
HiCTb acuMinAnii Byreifo, GoTOXiMi4HY aKTUB-
HicTb i porodochopumosannsa (Dhir et al., 2011).
Hamu Takoxx 6ynu BusIBIIeHi sIKicHI 3MiHM y deHO-
TUII NanopoTi (ZeCTPYKTUBHI 03HAKM 3arajbHOIO
rabiTycy pociuH, 3MeHIIeHHs 6ioMacu Ta raabMy-
BaHHs POCTY, 3MiHa IirMeHTallil), sKi JeMOHCTPY-
0Thb OIOTOKCHMYHICTh HaAMIpPHUX KOHIIEHTpALIiil
LMHKY i JO3BONIAIOTD PO3INAJATHU S. natans sK 1ep-
CIIeKTUBHMII 610iHAMKATOP 3a0pyAHEHOCTI BOJ,.

BucHoBxnu

JlocmimpKeHO MOK/IMBICTD PETrYIALil POCTY MepCIeK-
TUBHOTO /1A (hiTopeMepianii 3a0pyIHEHNX BaXKKMI-
MII MeTajaMyl BOZNOVIM BUAY Maroporeil-rimpodi-
tiB Salvinia natans 3a pmonomorow ¢GiTOropMoHis.
Y ¢asy iHTEHCHBHOTO pocTy CropodiTy eK30reHHa
ABK npurnivysana pict, Hatomictb I'K;, nurokini-
Hy Ta IOK ciprsamm HakomrdeHHio 6iomacn.
Cynbgar UMHKY HeraTMBHO BIUIMBaB Ha pO3-
BUTOK HANoOpOTi, COPUYMHAIOUN [erpajaliiio

CIIMCOK ITOCUJIAHDb

POC/IMHY, 3MeHIIeHHs i 6ioMacu Ta BMicT ¢oro-
CUHTeTMYHUX IIirMeHTiB. JJomaBaHHA ¢iroropmo-
HiB 'K, Ta 3eaTnHy B KynbTypajnbHe cepefjoBuIIe
Ha (oHi 3HaYHOI KOHLeHTpauii cynbdary LIVHKY
YaCTKOBO YCYBaJI0 HETaTUBHY [0 MeTajly, 3MEH-
IIyBaIo0 BTpaTy 6ioMacy Ta MiATPUMYBAJIO >KUTTE-
3IaTHICTD CIOpOdiTiB.

InentudikoBano sxicHi 3miHu y ¢eHorumi ma-
HOPOTi, AKi JeMOHCTPYIOTh OIOTOKCHYHICTb Haj-
MipHMX KOHLIEHTpaLlili UMHKY i JO3BOJAIOTb BHU-
KopucroBysatu Salvinia natans sx 6ioiHpuKatop
3a0pyIHEHOCTI BOJIOVM.

Iopsaku

[Ty6nikamis MiCTUTD pe3yIbTaTH HOCTIIXKEHb,
IpPOBeIeHNX Yy paMKaX HayKOBO-JOCIiHOI pobo-
i 0121U114018 "Ex30cenHi imozopmoHu 6 pe-
2ynAYil pocmy ma po3eumky 800HUX MAKPoPimie
pooy Salvinia — nepcnexmusHux 0n1 Pimoinou-
kauii i gimopemediauii 3a6pyonerux 600" (2022
2026 pp.) 3a migrpumku HarjionanpHol akamemii
HayK YKpaiHm.

JOTPMIMAHHA ETUYHNX HOPM

ABTOpPM TOBiJOM/IAIOTH IIPO BiCYTHICTb OyHb-SAKOTO
KoHKTY iHTepecis.
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The influence of exogenous phytohormones and zinc sulfate
on the morphophysiological characteristics of Salvinia natans (Salviniaceae)

I.V. KOSAKIVSKA, L.V. VOYTENKO, N.P. VEDENICHEVA,

V.A. VASYUK, M.M. SHCHERBATIUK, K.O. ROMANENKO

M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine,
2 Tereshchenkivska Str., Kyiv 01601, Ukraine

Abstract. Hydrophytic ferns of the family Salviniaceae, such as those of the genus Salvinia, hold promise for application in
water purification and bioassessment. The Salvinia species are known for their rapid growth, adaptability, resistance to adver-
se environmental conditions, and also their ability to adsorb pollutants. The manipulation of plant growth and development
through the application of exogenous phytohormones is an effective technique. In laboratory settings, we investigated the
impact of exogenous phytohormones and zinc sulfate on the morphophysiological characteristics of young sporophytes of
Salvinia natans. During the phase of intensive growth, the addition of exogenous abscisic acid (ABA) at a concentration of
107 M to the growth medium inhibited the accumulation of biomass in S. natans sporophytes. However, gibberellic acid
(GA,) and cytokinins (kinetin or zeatin) at a concentration of 107 M, along with indole-3-acetic acid (IAA) at a concentra-
tion of 107> M, induced a slight increase in biomass. In sporophytes of S. natans grown in a medium containing varying con-
centration of zinc sulfate (228, 114, 57, 28.5, and 14.25 mg of zinc per liter of water), sings of chlorosis in floating fronds were
observed as early as the second day of cultivation, followed by symptoms of necrosis. There was a decrease in the content of
photosynthetic pigments. Sporophyte biomass decreased, as zinc concentration increased, ranging from 9.6% to 51%. Simul-
taneous application of phytohormones with the highest concentration of zinc sulfate partially mitigated the adverse effects
of the metal, reducing biomass degradation and sustaining sporophyte viability. Qualitative alterations in the fern phenotype
were observed, highlighting the phytotoxicity of excessive zinc concentrations. This underscores the potential use of S. natans
as a bioindicator for water pollution.

Keywords: growth indicators, phytohormones, pigments, Salvinia natans, zinc
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Caitniint mam’sti npodecopa Bonogumupa Conomaxm (1955-2023)

In memory of Professor Volodymyr Solomakha (1955-2023)

13 rpypua 2023 p. y PO3KBITI TBOPYMX CHUJI IIILIOB
i3 KUTTA BifoMMit yKpaiHCbKMIT BUeHMIT-00TaHIK
i nemaror, poBifHMIT HAyKOBMII CIIBPOOITHMK IH-
CTUTYTY arpOeKOoJIOril Ta NPUPOJOKOPUCTYBaHHS
HAAH Vkpainn, naypear npemii HAH Ykpaian
imeni M.I. XonogHoro, JOKTOp 6iomoriyHnx HayK,
npodecop Bomogummp Conomaxa.

Koro jtoro HaykoBux iHTepecis, fK i [iATbHOCTI,
Oy/1o WMpOKMM i pisHOMaHiTHUM. BiH cTaBuB IIe-
pen co60r0 BYUCOKI Li/li Ta yCIUIHO BTiOBaB iX y
JKUTTA. SIK CIIpaBXKHill maTpioT cBO€l GaTbKiBILIN-
HI BiH CIIPAMOBYBAaB PO3BUTOK BiTUM3HAHMX Hay-
KOBUX JOCII[KEHb Ha JOCATHEHHA MDKHApPOMHUX
CTaHJApPTiB, Ha MiJBUILEHHSA PiBHA OCBITU CTYJEH-
TiB Ta acHipaHTiB, Ha NPAaKTU4YHE BUKOPUCTAHHA
IIEPENOBOr0 HAYKOBOTO NOCBILY.

Bomogumup AnppiiioBnuy Conomaxa HapopuBCsA
6 BepecHsa 1955 p. y m. Kanininrpagi (Kpownirc6ep-
ry). ¥ 1958 p. pomyuHa moBepHyIacs B YKpaiHy, 0O
MicTeyka 30/I0TOHOIIA, 1110 Ha YepkauuHi, 3Bifku
ponoM 6yB itoro 6arbko. ITicis 3akiHueHHs cepen-
HbOI KoM 3 1972 10 1977 pp. — HaBYaBCA Ha IpU-
ponundoMy GakynpreTi YepKacbKoro mep>KaBHOTO

nefarorivHoro iHcTuTyTy im. 300 pivusa Bo33’eHaH-
HA Ykpainn i Pocil (H1Hi — Yepkacbknil HallioHa/Ib-
HWT yHiBepcuteT iMeHi Bormana XMenbHMUIIBKOTO).
OcHOBI TpMPOFHNYNX HAyK BiH OIAHOBYBAaB Ha
JIEKI[{AX Ta IMPAKTUYHNUX 3aHATTAX JieKaHa (aKyiib-
tety O.M. [lynHuka, reosora 3a ¢axom, 110 BUK/Ia-
maB kypcu "Teonoria’ ta "[lapsinisM’, 3aBimyBaua
kadenpn 6ortaniku LI. [lepis, skuil nepenas oMy
3HAHHA 3 OCHOB OOTaHIKM, 30KpeMa CHCTeMATUKU
pocnuH, a Takox gouenrta O.H. Momnsaku, o BuKa-
mama mopdororito pociuH. Came BOHa I TOMITHIa
3Mi6HOCTI CTyfieHTa Ta 3allikaBuIa JIOTO HMepIIVMU
HAyKOBUMU IOUIYKaMM, 30KpeMa AOCTiIKeHHAMU
XiMIYHOTO CK/Iafly MiKapChKMX POCIMH Ha IIPUKJIA-
ni rnopis (Crataegus), siki BiH IpoBopuB y nmabopa-
Topii 6oTaHiyHOrO Ccajy Buury. Pesynbraru po6otu
6y/1u HACTIMPKY I[iKaBUMM Ta BUCOKOSKICHUMI, 1IJO
IOIIOBiNb CTyHeHTa 3-To Kypcy Oyna BK/IIOYEHa [0
nporpamu Bcecorosnoi koHgepeHnii y KpacHosp-
CbKY. 3rofioM I1i MaTepiaiyn CTaay OCHOBOIO JIA OIIy-
O7miKyBaHHS HM3KM HayKOBUX Ipaib: "CopepikaHue
HEKOTOPBIX OMOJIOrMYecKM aKTVBHBIX BeIeCTB B
opraHax 0OspbILIHMKa ofHOonecTnyHoro" (Morsika,
Conomaxa, 1974), "Bruomorndecku aKTUBHBIE Belle-
ctBa Iris pseudacorus"' (Monsika, lanaran, Comoma-
xa, 1975), "®raBoHONBI B MHTPOLYLMPOBAHHOM U
[UKOpacTyleM Buax 6osppiunnka’ (Morska, Co-
70Maxa, 1976), "Bmict mesaxux 6i070riyHO aKTUBHUX
PEYOBMH B OFHOPIYHOMY 0€3/MCTOMY IIaroHi rmopa”
(Monsika, Comomaxa, 1977) Ta isi.

HapyanHA y BMIII Ta OTpMMaHi 3HaHHA CIIO-
Hykanu Bonopmmmpa ConmoMaxy O pO3MIMPEHHs
HayKOBOTO KPYTO30DPY, PO3BUTKY HayKOBUX OCIi-
I>KeHb Ta CTaly OCHOBOIO IIOAAIbIINMX IOLIYKiB
MOJIOZIOTO JOCHiJHMKA B)X€ B HOBIll rajysi 3HaHb.
[Micna 3akinyenHsa sumy Bonogumup Conomaxa y
1977 p. posnoyaB TPy[OBY [HiANBHICTh Ha IOCafi
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In Memoriam

B.A. Conomaxa M.B. Bennuko, LI. Hopunerii Ta B.B. bymxax
B excrefuuii Ha ropi Ynsunn (2004 p.)

nupexropa YopHoOaiBcbKol palfoHHOI CTaHLil
I0HHaTIiB. TOro X poKy BiH BCTYNIUB [0 acHipaHTy-
pu Incturyry 6oranikm im. M.I. Xonmognoro AH
YPCP (amui — Incruryr 6otaniku im. M.I. Xo-
nognoro HAH Ykpainn), crerianizyBascs 3 reo6o-
TaHIKM Iifi KEepiBHMLTBOM YJI€HAa-KOPECIIOHJEH-
ta AH YPCP (3romom akamemika HAH VYkpainu)
I0.P. lenar-Coconxka. Ilicna ycmimzoro saxmcry
KaHAMJATCbKOI gucepTanii B 1982 p. Bomogumup
ConoMaxa mpaloBaB MOJOJIINM HAyKOBUM CITiB-
pobitarkoM (1982-1986 pp.) Ta HAYKOBUM CIIiBPO-
6iTHuKOM (1986-1991 pp.) i€l ycTaHOBU.
OcHoBHUIT HaykoBUi1 iHTepec Bomogummupa Co-
JIOMax IIOB'sA3aHMII i3 Fe0O0TaHIKOIO, IO PO3BUTKY
AKOI BiH JJOyYMBCA CBOIMM OPUTiHAIbHVMM IIpa-
uamu. e Ha gpyroMmy poli HaBYaHHA B acIlipaH-
Typi J10Tr0 HallpaBM/IM Ha CTaXXyBaHHA fo [HcTUTY-
Ty 6ionorii bamxkupcpkoro ¢iniany AH CPCP (m.
Yda), ge Bin nosHaiiommscs 3 npod. b.M. Mipki-
HMM — JlifiepoM y(puMCbKOI re060TaHi4HOI HAyKO-
BOl IIKOJIY, KOTpa BXXe Ha TOil 4yac Oyna opHiewo 3
HallaBTOPUTETHIMMNX y KOMUIIHbOMY PafisHCbKOMY
Cor03i Ta 3a 110ro Me>XaMu, 1110 aKTUBHO 3aiiManacsa
PO3BUTKOM TEOPETMYHMUX HUTaHb (iTOLEHOJIOTII,
OVMHaMikyM Ta Kaacudikanii pocIMHHOCTI, Momeni
opranisauii ¢irounenosis Tomo. Bxxe y cBoiil kaH-
AUAATChKii gucepTanii (1982 p.), Ha Temy "JIyro-
Bas PacTUTENIBHOCTD OacceitHa p. Bopckma u mytn
HOBBILIEHVS ee NMPORLYKTUBHOCTHU', MOJIOAMII BUe-
Huit Bomogumup ConoMaxa 3acTOCyBaB €l1€MEHTH
¢dnopuctuynoi knacudikanii, mo ¢GakTUYHO CTa-
JI0 TOYKOIO iHilliallii BCiX MOmanbIINX OOCTII)KEHD
IIbOTO HAIpAMY TeoboTaHiky B Ykpaini. Haykosa
HOBM3HA IIi€l poOOTHM MHOJArana y KOMIUIEKCHIl
XapaKTepUCTULi CY4aCHOTO CTaHy Ta IpefCTaBIe-
HOCTi OCHOBHMX CMHTAKCOHIB JIy4HOI POCIMHHOCTI
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HDOCTIIPKEHOTO perioHy, BUAINEHHI IIATH KiaciB
¢dopmaniit 1ydHOI POCIMHHOCTI (OCTEIHEHUX,
CIIpaB)XHIX, 60IOTUCTUX, TOPP AHUCTHX i 3acorte-
HIX JIyK) Ta TPbOX — COJIOI0BOI POCTMHHOCTI i 59
acoujianiit. Buennii Bnepuie 1 TepuTOpii YKpainn
ckIaB QropuctuyHy Kracudikario TydHoi poc-
JINHHOCTI i TOBiB HEBiATIOBiMHICTh OAMHUIIL €KO-
710r0-biTOLeHOTUYHOI Ta GIOpUCTUIHOI Kaacudi-
Kalliil; TAKOXX BiH OXapaKTepMU3yBaB IOMIMPEHHA
YIPYIOBAaHb JIyYHOI POCAMHHOCTI BifITIOBiHO 110
efadoTOIy; BCTAHOBUB II€PeBa)KaHHA EHIOIeH-
HUX, Ti[pOT€HHMX, IaCKBaJbHMX Ta aHTPOIO-
TeHHUX 3MiH Yy JOCHJ)KEHOMY PerioHi; JOBiB, 10
KOMIIJIEKCHA [IisI X (I)aKTOpiB BU3HAYAE CyYaCHUIA
cTaH myK. OTpUMaHi JMCEePTaHTOM BiJOMOCTi J03-
BOJIVIY PO3POOUTH 71 TOCIOZAPCHKY TUIIONOTiIO
KOPMOBUX YIiJib PEriOHY, 10 BM3HAYa/I0 IPaKTU4-
HY IiHHiCTb po6oTH.

Pasom 3 I. CipenkoMm ta €. Kocmanom Bonogummp
Conomaxa OyB iHilliaTOpOM CTBOpPEHHS Ta PO3pood-
HUKoM HoBaropcbkol nporpamu FICEN (namiBas-
TOMAaTM30BaHOTO BBE/IeHH: OTaHKiB re00OTaHIYHIX
OIINCIB, HepersAfy Ta MepBiCHOTO COpTyBaHHs i-
TOLICHOTMYHMX TAOMIb), KA BUKOPUCTOBYBAIACh
111 06poOKM re0OOTaHIYHMX OINCIB, i KO BIIPO-
IOBXX IBOX IECATU/ITb KOPUCTYBAIVCh Te0O0TaHIKI
YKpainu Ta CyMDKHUX JepKaB.

Y 1990 p. tBOpuoMy KoneKkTuBy B cKmani JI.C.
banmamosa, A.B. borosina Ta B.A. Conomaxn 3a
LUK panb "Po3pobka MPUHIMIIOBO HOBOI TUIIO-
noril paj’ioHyBaHHs, arpOTeXHIKM Ta eKomoro-gi-
TOLICHOTMYHMX CTpaTerili 6araTopiyHuX TpaB It
CTBOpPEHHS, BUIPOOYBaHHA i BIPOBA/KEHHS B
JTYKOB€ TOCIIOJAPCTBO YKpaiHM BUCOKOIPOJyKTHB-
HUX Ta CTifiKuX ¢iTOLleHO3iB" OY/I0 HPUCYIKEHO
npemito AH YPCP imeni M.I. XonogHoro.

ITpopopxyroun MMPOKi Pi3HOMaHITHI FOCITi-
IPKeHHA pocIMHHOCTI, Bomogumup Conomaxa
ITOTYBaB JTOKTOPCBKY JUCEPTAlil0 Ha TeMy
"CMHTaKCOHOMIf, arpOTHUIIONOTiA Ta palilOHyBaHHSA
cereTasbHOI POCTMHHOCTI YKpainu', Ky BiH 3axu-
cTuB y 1993 p. Lle 6yno mepiiie KOMIUIEKCHE FOCTi-
I>KeHHA arpogirtoneHo3iB Ykpainy, IXHbOI eKoo-
ro-¢nopucTudHoi knacudikanii. ABTopoM Brepiie
OIIJMICAHO HOBi CMHTAKCOHM, BIEpUIe I POCIMH-
HOTO TOKpUBY KpaiHM 3a MeTomoM bpayHn-brnanke
HaBeJIEHO IIPOAPOMYC 32 OPUTiHAIbHUMU JJAHUMU,
OXapaKTepU30BAHO MaiKe IIOJIOBMHY 3arajbHol
KizmbkocTi acouianiit. OnmcaHo ABa HOBI MOPAAKHY,
18 corsiB Ta 75 acorjamniit; Bepiie po3pobiaeHo
NPUMHUNIN Ta CKIafleHO CXeMM TUIIOJIOTII IOCiBiB,
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Brparu naykn

€KOJIOTO-TUIIO/IOTIYHOTO PallOHYBaHHs OPHUX 3€-
Melb 33 IXHBOKI 3aCMIiYeHICTIO; 3alpOIIOHOBAHO
OpUTiHa/IbHY METOAMKY aHaJIi3y y4acTi BUJIiB IroC-
HOJIapChKO-L[iHHNUX POC/VNH y ¢iTolleHO3aX Ta HO-
BMII METOJ, OLIiHKM CTaHy 3aCMi4€HOCTi II0CiBiB, 1110
Y CYKYIHOCTi 71 BU3Ha4a/l0 HayKOBY Ta MPaKTUYHY
3HAYNMICTh POOOTIL.

Haykosi intepecn Bonmogumupa Conomaxu Ha
TOI1 4ac Oymu 30cepepKeHi IepepyciM Ha HOCHIi-
IDKEHHI cereTajbHOI POCIMHHOCTI OKPEMUX peri-
OHiB YKpaiHM, 30KpeMa BiH OIyOmiKyBaB HM3KY
mpanpb: "HoBi cMHTaKkCOHM cereTasbHOI POC/IVH-
HocTi micoBoi 30HM Ykpainn' (Conmomaxa, 1987),
"CeretaqbHasd pacTUTENBbHOCTb JIECHOM  30HBI
Vkpanupr" (Conomaxa, 1988), "CuHTakcoHOMis
cereranbHOl pocmmHHOCTI IliBHiuHOrO IlpMuop-

Homop’st" (Conomaxa, 1988), "CuHTakcoHOMis
CereTajbHOI POCAMHHOCTI PIBHMHHOI YacTHHU
VYkpainn" (Conomaxa, 1989), "CuHTakcoHOMis

ceretanbHOl pocimuHOCTi Kpumy" (Conomaxa,
1990), "®nopuctuyeckas KraccuduKanys Trao-
¢unpHOM pacTuTenbHOCTH Ykpamusl' (Conoma-
xa, Ulensar-Coconko, 1994) ta inmi. Opurinab-
Hi maHi mpo Oyp’sHOBY POCIVHHICTH BIleplie B
YkpaiHi 6ynu ysaranbHeHi y npani "CrHaHTpOIIHa
pocnunuicTs Ykpainn" (Conmomaxa Ta iH., 1992). Y
IIO/la/IbIIIN NiA/IbHOCTI BiH IIPOJOBXXYBaB aKTVBHO
pO3BUBATH Te0OOTAHIUHMII HAIPSAM [OCTIKEHb,
IIOB’sI3aHUII 3 YOCKOHa/IeHHAM Kacudikarii poc-
MMHHOCTI YKpaiHu Ta i HaOMVDKeHHS [0 3axif-
HOEBPOIIENCbKMX CTaHJApTiB. BiH aBTOp mpaub
"CHHTaKCOHU POCIMHHOCTI YKpaiHM 3a MeTOmoM
Bpayn-bnanke Ta ix ocobmusocti’ (Conomaxa,
1995), "PocnuuHicTh YKpaiHu (eKOIOromeHOTHY-
HUiT, GIOpuUCTMYHMIT Ta reorpadiuHmMil HapuC)
(Conmomaxa, 2005), "CHHTaKCOHOMisT pOCTMHHOCTI
Vkpainu" (Conomaxa, 1996, 2008) Ta iHiii.

Bonopumup Conomaxa HpoBOJMB HAyKOBi J0-
CITifI)KeHHs1 TIepeTBOPeHb NPUPOTHMUX YIPYIOBaHb
mip gieo BupiB-tpanchopmepis y IlpuaoprHomop’i,
pesynbpTaTi AKUX Oy BUKOPUCTaHI y KiZIbKOX ITy-
6JTiKaLifgX MO0 MaHOL rpynu (ITporonomnosa Ta iH.,
2009a, b).

Hesxuit gac (1990-1994 pp.) Bonogummup Co-
JIOMaxa IIpalloBaB IIPOBiIHMM HAayKOBUM CIIiB-
pob6iTHMKOM Biffiny MenoHocHOI Gopu Ta 3amm-
JIeHHA EHTOMOQIIbHUX KY/IBTYp YKpalHCBKOTO
HayKOBO-JIOC/IITHOTO 1 TEXHOJIOTiYHOTO iHCTH-
Tyry OmKimpHmirBa Jlepxarponpomy YPCP
(unni — Harionanpunit HaykoBuit ueHTp 'THCTH-
TyT O6pKinbHNnTBa iM. I1I. [Tpokonosnya” HAAH

JI. JTro6inceka, B. Comomaxa, T. Conomaxa, II. KoBab-
cokuit, CaTaHiBChbKe MiCHUIITBO, I pMOMHelbKe TicoBe roc-
ofapcTBo, 2019 p. (poto M. Psabmit)

Vkpaiun). 3rofoM 0ro OCHOBHA TPYZOBA Ais/ib-
HicTp Oyna mop’ssaHa 3 KuiBcbkyMM HalliOHaIb-
HUM YHiBepcuteroM imeHi Tapaca IlleBueHka, me
BiH 06iliMaB mocagu mpodecopa (1994-1996 pp.,
2000-2006 pp., 2008-2018 pp.) Ta 3aBigyBaua Ka-
deapu 60taniku (1996-2000 pp.), mupexTopa bo-
TaHiuHOrO caply imeHi akaz. O.B. ®omiHa 11pOTO X
Bury (2006-2008 pp.). Y el nepiop BiH BuKIa-
mae 3aranpHi ("Boranika. Bumi pocnuuun") ta cre-
uianpHi ("Cucremartuka pBopgonbuux’, "Oxopona
pocmuuHoro cBity', "®irouenonoria’, "Exonorisa
pocmu”, "Teorpadis pocnun", "Boraniune pecyp-
cTBo3HaBCTBO", "Pocimunicte Ykpainn', "OcHo-
Br diroingukanii’, "Tlpuknagsa 60oTaHika BUIUX
pocmu”, "[HTpopykuis Ta akmimMaTM3alis poc-
muH", "Bioreorpadis”, "Knacudikauis pocnmmHHOC-
Ti") muctuIiHu 3 60TaHIKY, TPOBOAUTH MOTHOBI
IpaKTUKM Ta eKCIeAmii, roTye KBamidikoBaHUX
¢axiBIiB-60TaHIKiB, K CTyHeHTiB Tak i acmipaH-
TiB. ¥ 2003 p. ifoMy IPMCBOEHO BYEHE 3BAHHA IIPO-
¢decopa. Bonopumup Conomaxa O6yB 4iIeHOM CIIelli-
anizoBaHoi BueHol pajgu 3 MpUCYIHKEHHSA HAyKOBUX
CTymeHel1 Ha 6ionoriuHomy ¢axynbreri KuiBcbko-
ro HaIliOHAJbHOTO YHiBepcureTy imeHi Tapaca
[TleByeHKa.

Brnpoposx 2018-2021 pp. B.A. Conmomaxa mpa-
1ioBaB npodecopoM Kadenpy 60TaHIKM Ta eKOIO-
rii JloHenbKOro HaliOHaJbHOTO YHiBEPCUTETY iM.
B. Cryca y m. Binnamni.

3a BiJHOCHO HeBeNMKMIl Tepiox ioro pobo-
TH KepiBHMKOM boraniunoro capgy im. axkap. O.B.

ISSN 2415-8860. Y kpaircokuti 6omaniunuii scypran. 2024. 81(2) 183



In Memoriam

B.A. Conomaxa 3 koneramn y Kpemenerjpkomy 60TaHiqHO-
My cany (Kpemenenus, 2007 p.)

@owmiHa BUIY BiH 3Mir 3TYpTyBaTy KOJIEKTUB, pa-
30M 3 SIKMM IifiroTyBaB Ta omy6bmikysaB "Kara-
nor pocnmH Konekuili bBoranivnoro camy' (2007),
B AKOMY mpefcTasneHo 1820 TaKCOHIB JlepeBHUX
pociyH, 1900 BuAiB, pisHOBUAIB i cOpTiB TpaB'a-
HUX pOCIuH Ta 4214 TakcoHIB TpomivyHux i cyo-
TPOIIYHUX POC/INH, IPOBIB HU3KY MIKHAPOJHUX
KoH(epeH1Iiit, 30kpema "HaBammucbki untaHus"
0o 150-piyua Bif OHA HapOIKEHH:A aKajeMiKa
C.I. HaBammna (2007), 37ilicHMB YMMano OpraHi-
3alilfHO-ToCcHofapuMX pobiT 3 6/1arOyCTpOIo Cafy.
3 2019 p. B.A. Conomaxa — NpoOBifgHMIT HayKO-
BUII CHIBpOOITHMK Bififiiny oxopoHu naHpuradTiB
30epe>keHHs 6iopisHOMaHITTA IHCTUTYTY arpoeko-
norii Ta mpupopokopuctyBanHa HAAH Ykpainu,
y 2019-2020 pp. — 3aBimyBau maboparopii arpo-
micomerntiopanii Ta micoBux exocucreM. Tyt itoro
OCHOBHA HAyKOBa [is/IbHICTD Oyna 30cepempkeHa
Ha JOCTIKeHH] Pi3HUX acHeKTiB QyHKIIOHyBaHHSA
3aXVICHMX JIicOCMYT: (pOpMyBaHHA, BIUIUB BillHU Ha
iXHe iCHyBaHH:, po3poOKa 3aX0fiB 3 BifTBOpEHHs
Ta iH. PesynbraTn poboTn Oynu ysarajibHeHi B Me-
TORMYHUX peKoMeHpalisx "Exomoro-ekoHoMiuHi
GbyHKIH 3aXMCHUX IICOBMX HacajKeHb Y HaJaHHI
exocucreMuux nocnyr " (Conomaxa I. ta in., 2021).
Takox 3a CyMiCHMIITBOM BiH IIpallloBaB CTap-
IIMM HayKOBUM CIIiBPOGITHMKOM Biffiny exomorii
ditocucrem (2001-2002 pp.) Ta 3aBigyBadeM Bif-
Iiny HaykoBO-TexHi4HOi iHpopmanii (2003-2005
pp.) Incturyry 60Tanikn im. M.I. Xonogroro HAH
YKpaiHM, TONOBHMM HAayKOBUM CIiBpOOITHMKOM
BifiliNly TeXHOJOTiNl yTpUMaHHA OKin i BUpo6Hu-
LTBA PO YKIii 6mxinpauITBa HaionanpHoro Ha-
ykoBoro 1eHTpy "IHcturyTt 6mkinpHunrsa iM. ILI.
ITpoxonosnya HAAH VYkpainn" (3 2019 p.).
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3mificHIOIOYM YMC/AEeHH]I MHOAbOBI TOCHIIKeHHS,
BYEHUI1 He Mir o6iliT NMUTaHHs, OB sA3aHi 3 0CO-
OMBOCTAMYU POCIMHHOTO IIOKPMBY 3aIllOBifHUX
TepuUTOpiit, 30kpema: KaHIBCbKOro HpPUPOZHOTO
3amoBifHMKa, npupopgHoro 3amoBigHuka "Topra-
HI", HalliOHa/IbHVX IPUPOJHYUX HapKiB "BiokHNIIb-
knit", "CxomniBebki Beckupn”, "Cunesnp”. I He nuiire
POCIUHHICTB, ajie 71 ¢ropa TAaKOX JOro IjiKaBuIa.
Pesynpraty mOCTiIKeHb pifkicHMX BMAiB Oymu
ony0/1iKoBaHi B OPUTriHAJIBHUX HAYKOBUX INpaLX,
IPUCBAYEHNX POCIMHHOMY CBITY, Ta y3arajabHe-
Hi B MoHorpadii "Cyaunni pocnuuun CMapargoBoi
Mepexi YKpaiHu IiJ, 0XOpoHOK0 bepHcbKoi KOH-
BeHIil" (2017), perakropoM sikoi 6yB Bomopumup
Conomaxa.

Pasom 3 acmipanTamu 71 JOKTOpaHTaMM BiH Ipa-
LI0BaB y PisHMX KyToukax Ykpaimm. Hampuxmnap,
wiigHow 6Oyra jtoro cuiBnpaus 3 Jlogmunoro Jlio-
6incpKoro Ta lamuoto Omnisip, pu BUBYEHHI CTaHy
nonynauii Euonymus nanus B ypouni "CaTaHis-
cpka java’ HIIIT "Tlominbceki ToBTpM'; 3 Borma-
HOM BoiiTiokoM — mif 4ac JocrimkeHb ramodir-
HUX YrpynoBaHb YopHOMOpcbKOro 6iocdepHoro
3anoBigHuka; 3 OnexcangpoMm CeHUMIOM — IIpU
BMBYEHHI yTpymnoBaHb 3amaBu JlicocTremoBoro
Juinpa Ta immmmyu. Huska my6nikaniit Bomopu-
Mmupa ConomMaxu IpUCBAYEHA PeTiOHaIbHO pifKic-
HVM BUJIaM POC/IMH OKpeMMX obrmacteit YKpaiHm.
OpnHiero 3 TaKUX CTaTell € 1 OCTaHHA 3a JIOro aB-
tTopctBoM cTarTa — 'Hosi 3naxinku Aldrovanda
vesiculosa (Droseraceae) ta Utricularia minor (Len-
tibulariaceae) 3 HaIrioHambHOTO TIPUPOTHOTO TIap-
Ky "Binoosepcokmit’ (Cepenne ITpupHinpos’s)”,
o omy6miKoBaHa y IIboMy HOMepi YkpaiHcvkoeo
60ManiuH020 HypHATY.

CyuacHMKIB Bpakayia Heabuska oprasizaTop-
cbKa fisAnbHicTb Bomogmmmpa Comomaxu. Bin
IIBUJIKO pearyBaB Ha IOTpeOM chorofieHHs. Tak,
Bij9yBalo4y HecTadyy HaBYajbHOI IiTeparypu, 3a-
cHyBas BUAaBHMUTBO "ditoconiomeHTp’, sAKe Bi-
Airpaso BeMM4Ye3Hy poyib y 3abesnedyeHHi 6i6mio-
TeK CIeliali30BaHOI0 JIiTepaTypolo, HeoOXiZHOI
IJ1d CTY/IEHTIB, aclipaHTiB Ta BUK/Ia/ladiB. 3a 4ac
JIOTO iCHYBaHHA HaJpyKoBaHO moHaj 400 MoHO-
rpadiit, migpyyHMKiB i mociOHMKIB 3 6iosorii, Ximil
Ta iHINMX rajayseil IpUPOJSO3HABCTBA. Bonmogumup
Cornomaxa TakoX OyB OpraHi3aTOpOM i OTIOBHUM
pemaktopoM "YKpaiHCBKOTO (iTOLEHOMTOTIYHOTO
36ipHuKa’, B AKOMY IyO/NiKyBalucs pes3yabTaTH
OpPUTiHAJIbHUX HAaYKOBUX JOCTifKeHb. BiH iHinilo-
BaB CTBOPEHH: 3arajJbHOYKPaiHCBKOIO BUIAHHA
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Brparu naykn

"I[IpupopHo-3amnoBigni Teputopii Ykpaimm. Poc-
JIMHHMIL CBIT', B AKOMY ApPYKyBalucs BifoMOCTi
npo ¢nopy ta pocnuHHICTh GiochepHux i mpu-
POOHUX 3allOBiHMKIB, HalJiOHAJIBHUX IPUPOSHUX
i perioHanbHUX MaHAMAPTHUX NAPKiB, KaTaJoTy
6oTaHiuyHMx caziiB. Bin OyB He Ti/lbKM rOTOBHUM
PeaKTOpoOM, aje I aBTOpPOM 6araTbOX BMITYCKiB.
BupanHs wie€l cepii CTMMYTIOBAIO PO3BUTOK HOJi6-
HIUX JOCTiJpKeHb B YKpaiHi Ta CIPUANIO PO3BUTKY
Iony/sApM3alii 3HaHb IIPO POCIMHHNI IIOKPUB.

Bonopumup AHppiitoBnd 6yB HayKOBMM KepiB-
HMKOM ITOHaJ 10 KaHAMIATCbKUX JUCEPTALill, a Ta-
KOXX HayKOBMM KOHCY/IbTAaHTOM II'ATY 3aXUILEHUX
mokTopcpkux puceptaniit (O. JIykam, I. Movicien-
Ko, JI. JIro6incoka, C. ITanuenko, I. Tonuapenko),
4acTO BUCTYIIAB OIIOHEHTOM JIOKTOPCHKMX Ta KaH-
IMAATCHKUX POOIT.

Bin myxe JIIOOVB >KUTTS, JTIOfEN, NIpUpopY, 10TO
M060B Oy/1a IPOCAKHYTA BENYE3HOI0 KPEATHBHOIO
cunoro. Ile mposABIANIOCh y IOCTINHIN I0TO aKTUB-
HOCTI, iHiIliaTMBi BUpIlIeHHA HOBMX i aKTyaJIbHUX
HAayKOBMX IpoOeM, opraHizaljil eKcrienmii 3 Bu-
BYEHHA POCIMHHOIO IOKPMBY OKPEMIUX TEPUTO-
piit. Ocob6mBuM 6y/10 i10ro BMiHHA BifuyBaTy Ta
00’emHyBaTH [OBKONa cebe OFHORYMIIB. Yci, XTO
Oymu y4JacHMKaMyl OpraHi30BaHMX HUM eKCIIeHM-
1iit, OynyTh 3aBXKAN IaM SITaTU OPraHi3aTOPCHKMIL
TalaHT i camoBifganicTs Bomogumupa Conomaxu
B pobori, sika iHomi joxommna mo ackeTusmy. Bin
HaJIeXKAaB JIO Ti€l KaTeropii mofiei, 3 AKNMY 3aBX
XOTIZIOCh IIpalloBaTy. BMiHHA 3HAXO[UTU KOHTAKT
i3 mopbMM poOMIO IOTO ILIEHTPAIbHOI OCOOUCTI-
CTI0O JOCTiFHULIBKMX Ta aBTOPCHKMUX KOJNEKTUBIB i
IIPOEKTIB. Yce posmoyaTe 3 HUM 3aBXKIU NOBOJU-
JIOCh [10 KiHIIeBOI METY CaMe 3aBJAKM JIOT0 OpraHi-
3aTOPCHKUM 37i0HOCTSIM Ta HAIIOJIETTUBOCTI.

Bonogumup AH#piitoBMY 3aBXAM OMiKyBaB-
CsA TiITOTOBKOIO HAYKOBMX KaJpiB, CIpuUAB 3a-
Oesnevennio Bumis ¢axiBuamu. Huni itoro yuni

MpalolTh BUK/IAJadyaMy B pi3HMX HaBYa/JIbHUX
ycranoBax Kuesa, Kam sunsg-Iloginbcbkoro, Yep-
Hirosa, XepcoHa Ta iHmux. Ilig 4yac nmonboBuUx Jo-
CIIiKeHb BiH JOXII/IMBO ITOSICHIOBAB MOJIOJi, Ha-
BYaB, TIYyMauMB i CBOIM €HTY3ia3MOM 3a0XO4YyBaB
"quraty’ Ta PO3YMITH NPUPOAY, OaUNTH He JnIle
BUJIMMeE, ajie J1 Ti IpoliecH, sIKi IpOsABIATbCA Mi3Hi-
1Ie ic/s eBHMX TpaHcdopManiit. A ckinbku 6yno
IIOYYTO Pi3HMX JKUTTEBUX ICTOPiNl PO HAYKOBIIB,
IIPO POCIMHM, EKCIEAUIIIT Ta YCi/IAKI iKaBi mpuro-
IV T 9ac MOIbOBUX JOCIiKeHb. BiH 6yB AyIueo
KOJIEKTMBY OJIHOAYMIIiB, BMiB IifIHATM HacCTpil,
pO3pafuTH i JOIIOMOTTY JYXOBHO Ta MaTepiajlbHO,
i po6bus ue mupo. llexpicte — Oya HeBify €MHOIO
pucoro itoro xapakrepy. Lle BifdyBaB KOK€H J10TO
Y4Y€Hb y CKIaJHUX XKUTTEBUX CUTYaIifX.

Bonopumup Conomaxa 6yB f06polo, PO Ta
BiJKpUTOIO JIIOMHOI0, CIIJIKYBaHHSA 3 KO 3aBX-
OV TPUHOCUIO 33[JOBOJIEHHS Ta NO3UTUB. BiH
3aBX/u OYB y pyci, HaMaraBcs IIpy MepIirt minmmii
Harofli MOTPaluTU B NPUPOAY A 3aJ0OBOJTEHHA
AK HAyKOBUX iHTE€peCiB, TaK i I pO3yMiHHA Ta
PO3poOKM fi€eBUX 3aXOpiB 3 ii oxopoHu. Bin BMiB
HaIOJIEI/IMBO IIPALIIOBATH, ajleé 3HAXOAMB 4ac i Ha
Bi[ITIOYMHOK Y KO/ Apy3iB, M0OMB MUCTMBCTBO Ta
pub6anbCTBO.

Voro mpyskuna Tersina, 3a haxom Texx 60TaHiK,
31 CTYJEHTCHKMX POKIB Oy/Ia 3aBXAM MOPYY 3 HUM
i B po6ori, i B xutTi. BOoHN pasoM BUXOBaIM IBOX
mitein — Irops, Tak camo 60TaHiKa, HMHI BOiHa, 3a-
XMCHUKA YKpainy, ta Onio.

[Tam'stp mpo Bomopummupa Anppiriosuua Co-
7OMaxy 3aIMIIUTLCA B JIOTO HAyKOBMX IIPALIAX,
y ONNMCAaHMX HUM CHHTAKCOHaX POCIMHHOCTI, Y
maM’sATi BOSYHUX YYHIB, Y cepusx pigHuX, O1msb-
KIX, IPY3iB Ta KOJIET.

B. KOJIOMIMYYK, 1. KOCTIKOB,

JI. IIOBIHCBKA, B. ITIPOTOIIOITIOBA,
B. NIEBYVIK, M. ITEBEPA
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