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RESEARCH ARTICLE

Notes on the taxonomy of the species
complex Symphytum tuberosum (Boraginaceae) and
on the interpretation of the name S. microcalix

Andriy KOVALCHUK
Department of Forest Sciences, University of Helsinki,
PO box 27, 00014 Helsinki, Finland

Address for correspondence: andriy.kovalchuk@helsinki.fi

Abstract. The name Symphytum microcalix originally published by P.M. Opiz is currently interpreted in two different ways,
namely as a synonym of Symphytum officinale or as a name of a taxon from the S. tuberosum aggregate. The application of
the name is discussed based on the analysis of Opiz’s protologue, with notes on the origin of the authentic material, and on
the spelling of the name. It is concluded that Opiz’s description was most likely based on an anomalous plant of Symphytum
bohemicum and thus it is not applicable to any representatives of the S. tuberosum aggregate. Further nomenclatural and ta-
xonomic issues within the S. tuberosum aggr. are discussed, with a special emphasis on the status of Ukrainian representatives
of this species complex.

Keywords: comfrey, history of botany, nomenclature, Opiz, polyploidy

1981; Mosyakin, Fedoronchuk, 1999; Valdés, von
Raab-Straube, 2011-onward). An attempt to resol-
ve this controversy is made based on the analysis
of Opiz’s original description and other available
information.

In his 1839 work, Opiz mentioned three species
of Symphytum L. naturally occurring in Bohemia
(nowadays part of the Czech Republic): S. offic-

History of the name Symphytum microcalix

The name Symphytum microcalix Opiz (Boragina-
ceae) was first published by the Czech botanist
Philipp (Filip) Maximilian Opiz in 1839 (Berch-
told, Opiz, 1839). The taxonomic application of
that name is currently interpreted in two different
ways: it is either placed in the synonymy of Sym-

phytum officinale L. (POWO, 2024) or, alterna-
tively, is applied to a taxon from the Symphytum
tuberosum aggregate occurring in the Podillya re-
gion and adjacent areas of Ukraine (Dobrochaeva,

inale, S. microcalix and S. tuberosum. He provid-
ed detailed morphological descriptions of those
species, together with notes on their phenology
and ecology, and listed their known occurrences
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in Bohemia. He also provided an account of in-
traspecific variability within S. officinale. The spe-
cies was divided into three unranked infraspecific
entities (« villosum Opiz, f§ hirsutum Opiz and y
hispidum Opiz), with the former two subdivided
further into lower-rank groups. Thus, Opiz was
well aware of the considerable morphological var-
iability of S. officinale, and his species concept was
rather broadly defined. He placed Symphytum bo-
hemicum F.W. Schmidt in the synonymy of S. offic-
inale f$ hirsutum d. flavescens Opiz. Nevertheless,
S. microcalix was recognized by Opiz as a species
of its own, distinct from both S. officinale and S.
tuberosum. Notably, the specific epithet has been
spelled in the protologue as “microcalix”. That
spelling was changed by later authors to “microca-
lyx”. In fact, words “calyx” and “calix” do coexist
in Latin, the first one being mainly applied in de-
scriptive morphology and the second one meaning
“cup” or “chalice” Indeed, there are several other
plant names in current use having the word or
stem element “calix” in their specific epithets, e.g.
Justicia nematocalix Lindau, Masdevallia calocalix
Luer and Rosmarinus eriocalix Jord. & Fourr. Thus,
in my opinion, the spelling “microcalix” does not
constitute an orthographic error and is thus not
correctable to “microcalyx” (see Art. 60 of the ICN:
Turland et al., 2018).

Symphytum microcalix received little attention
by following authors, and there is only a limited
number of publications where it was specifical-
ly mentioned. Celakovsky (1871) reduced it to
the unranked infraspecific taxon (supposedly a
variety) under S. officinale, namely S. officinale
y stenophyllum Celak. The exclamation mark in
Celakovsky’s work indicated that he had an op-
portunity to examine the original Opiz’s collection
of S. microcalix. Few years later, Nyman (1881)
treated Opiz’s taxon as a subvariety of S. officina-
le, whereas Beck von Mannagetta (1893) included
it into S. officinale f$ angustifolium. Afterwards,
Opiz’s name largely remained out of use, until it
was applied by Dobrochaeva (1981) in a very dif-
ferent sense, namely to plants of the S. tuberosum
aggregate occurring in the Podillya (earlier often
Latinized as Podolia) region and adjacent areas
of Ukraine. That view was largely followed by lat-
er Ukrainian authors, and the name S. microcalix
(spelled as “microcalyx”) appeared in national and
regional checklists (e.g., Mosyakin, Fedoronchuk,
1999; Kricsfalusy, Budnikov, 2007; Danylyk,
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Volodymyrets, 2020) and was taken over, in the
sense used by Dobrochaeva, into the Euro+Med
checklist (Valdés, von Raab-Straube, 2011-on-
ward). An attempt to resolve the existing contro-
versy over the application of the name S. microca-
lix Opiz is presented below.

Tracing the original material of
Symphytum microcalix

Doubtlessly, examination of the authentic material
of S. microcalix Opiz (if extant and available) wo-
uld help in unambiguously revealing its true iden-
tity. Thus, an attempt was made to trace any extant
original material. In the protologue, Opiz cited a
collection number (as “Opiz! herb. n. 6016) and
indicated a single locality as “Auf nassen Wiesen.
Bei Pardubic (1807. Opiz!)”, i.e. on wet meadows
near the town of Pardubice, Czech Republic. Thus,
the geographic origin, collection date, and collecti-
on number of the original material of S. microcalix
were clearly defined by the author in the protolo-
gue. This protologue of S. microcalix also includes
the following reference: “Symphytum officinale (pa-
tens) Besser fl. galic. 1. p. 152. n. 206 ?”. However,
since this citation was accompanied by a question
mark, this material has not been definitely included
by Opiz in his concept of this species and thus it
cannot be considered as part of the original materi-
al of S. microcalix. According to Stafleu and Cowan
(1981), most of Opiz’s collections are kept in three
Czech herbaria, namely PR, PRC and PRM. Thus,
requests about the existence of original specimens
of S. microcalix Opiz have been sent to the curators
of the mentioned herbaria. Additionally, a recent
comprehensive revision of all Symphytum speci-
mens collected in the Czech Republic and currently
preserved in Czech herbaria (Kobrlova et al., 2016b;
Kobrlova, 2017; Kobrlova, Hrones, 2017) greatly as-
sisted in the identification of possible original ma-
terial. Among all the collections investigated in the
course of this revision, there is just a single extant
specimen (PR) that was collected by Opiz in Pardu-
bice. Further information on that specimen and its
digital image were kindly provided by Otakar Sida
(PR), who was able to locate it in the PR collecti-
on. Even if the specimen in question (barcode PR
751948; Fig. 1) might have been collected by Opiz
near Pardubice, it is unlikely to be part of the origi-
nal material of S. microcalix. The label of this speci-
men in Opiz’s handwriting reads as follows (Fig. 2):
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Herbarium Musei Nationalis Pragae

IO
PR 751948

i ‘paluasaj 3q6u&c§oa 2

Symphytum officinale L.

v rev. Lucie Kobrlova 2015

dorbanum Musei Rationslis Pragas

Horbariam scholas stivicult. german,
Zakupy; ake. ne, 3/1348

; g(/)'&}) rev. ijr %;’E.ﬁ-ﬂ
S 820

Fig. 1. Image of the herbarium specimen of Symphytum officinale from Opiz’s herbarium preserved in the herbarium
of the National Museum (Nérodni muzeum) in Prague (PR751948)
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Fig. 2. Crop of Figure 1 showing labels attached to the herbarium specimen PR751948

no. 42. Bei Leitomischl auf Wiesen Because no other material matching the protologue
Cechura Bei Pardubic. Opiz of S. microcalix could be identified in any of Czech
,»33 Rottenberger herbaria, there is apparently no extant original ma-
According to Otakar Sida (personal communi- terigl of S. microcalix in existence. In the opinion of
cation), the label was originally a part of a herbari- ~ O. Sida (personal communication), Opizs “herb. n.

um cover (double sheet) that likely included several ~ 6016” referred to Opiz’s “Authentisches Herbariun”
specimens of different origin. It explains the fact that ~ Opiz’s original collections were donated to PR where
three collector names (underlined on the original ~ they were partly destroyed in the second half of the
label) and two different localities are mentioned on 19" century, and it seems plausible that the original
the same label. The sheet also bears Opizs signature ~ material of S. microcalix was lost around that time.
and two identification labels by M. Smejkal and L.~ Designation of a neotype for S. microcalix could po-
Kobrlova (both with the name Symphytum officina-  tentially affix the application of the name and resolve
le L.). There are no further labels or markings that  the existing controversy. However, it should be kept
would allow the identification of this specimen as  in mind when designating the neotype that Opiz
original material of S. microcalix. There is no collec-  specifically emphasized a distinctive feature of S. mi-
tion date indicated, and the number 6016 mentioned  crocalix in the protologue, i.e. that its filaments were
in the protologue could not be found anywhere on  nearly equal to anthers. This is indeed very uncom-
the sheet. Without those details, the indication of the =~ mon for the species of Symphytum naturally occur-
collection locality (“Padubic”) is not sufficient for the ~ ring in Czech Republic, as their filaments are usually

positive identification of this specimen as the origi- ~ much shorter than anthers (Kobrlovd, 2022). Thus,
nal collection of S. microcalix, as Opiz mentioned  a specimen with filaments nearly equal to anthers
the existence of several collections of another spe- ~ would be a preferred choice for the neotype in order

cies, S. officinale, from the same locality (Berchtold, =~ not to be in serious conflict with the protologue. As
Opiz, 1839). Furthermore, according to O. Sida, the ~ no information about contemporary occurrence of
sheet is not a part of Opizs original herbarium and  such plants in the vicinity of the type locality of S.
comes from a set of his duplicates. Thus, its identifi- ~ microcalix is available to the author of these notes, he
cation with S. microcalix would be highly speculative. ~ refrains from designating a neotype.
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Analysis of Opiz’s protologue

In the absence of any extant original material, con-
clusions about the identity of S. microcalix are to be
drawn from the analysis of its protologue. Curren-
tly, the name S. microcalix is interpreted either as
a synonym of S. officinale or as a name of a taxon
from the S. tuberosum species complex. Thus, the
main question to be answered is in fact to which of
the two species aggregates, S. officinale aggr. or S.
tuberosum aggr., the plant described by Opiz does
belong to. The main features distinguishing those
groups are as following (Kobrlova, 2022):

Symphytum officinale aggr.: rhizome fusiform,
+ vertical; mericarpids (“nutlets”) smooth, shiny;
stamens with connective projecting beyond thecae;
leaves strongly decurrent; corolla purple-violet or
white;

Symphytum tuberosum aggr.: thizome horizontal
or oblique, tuberous, with alternate thick (tuberous)
and thin portions; mericarpids (“nutlets”) verru-
cose or wrinkled; stamens with connective not pro-
jecting beyond thecae; leaves not or shortly decur-
rent; corolla pale yellow.

As can be concluded from the detailed descrip-
tions of S. officinale and S. tuberosum published by
Berchtold and Opiz (1839), Opiz was well aware
of the differences between those two species ag-
gregates. All of the distinguishing features of those
groups were correctly described by him except for
the differences in connective length that have not
been explicitly mentioned. Symphytum microcalix
was described by Opiz as having fusiform rhizome
(Opiz used the term “mohrenformig” that can be
translated as “carrot-shaped”, both for S. officina-
le and S. microcalix), narrowly decurrent cauline
leaves and white flowers (whereas flowers of S. fu-
berosum were described by Opiz as pale yellow).
Connective and fruit features have not been men-
tioned in the original description of S. microcalix.
Nevertheless, the description provided in the pro-
tologue, in particular, the vertical fusiform (“car-
rot-shaped”) rhizome without tuberous thicken-
ings, strongly indicates that the species described
by Opiz most probably belongs to the S. officinale
species complex. Furthermore, Opiz compared
his species with S. officinale, S. bohemicum and S.
patens, i.e. with the taxa belonging to S. officinale
aggr., but no attempt has been made to compare
it with S. tuberosum. Notably, Celakovsk}'l (1871),
who apparently had an opportunity to examine the

original material of S. microcalix, also reduced it to
a variety of S. officinale. Additionally, according to
the protologue, S. microcalix was collected by Opiz
in wet meadows. This is a typical habitat of the rep-
resentatives of S. officinale aggr. (Kobrlova, 2017,
2022), whereas taxa of S. tuberosum aggr. are pre-
dominantly forest plants growing in the Czech Re-
public in deciduous woodlands or occasionally (8.
tuberosum subsp. angustifolium (A. Kern.) Nyman)
in semi-dry grasslands (Kobrlova et al., 2016b).

It seems most plausible that plants described
by Opiz as S. microcalix represent an anomalous
(aberrant) form of S. bohemicum. Plants of S. bo-
hemicum are usually slenderer than S. officinale,
with narrower wings formed by decurrent cauline
leaves (Kobrlova, 2022). Those differences from S.
officinale were indeed highlighted in the original
description of S. microcalix. Relative length of an-
thers and filaments is an additional distinguishing
feature specifically emphasized by Opiz. According
to the protologue, filaments of S. microcalix were
nearly equaling anthers. As filaments of both S. of-
ficinale and S. tuberosum are normally much short-
er than anthers, it seems likely that Opiz described
an aberrant deviating plant. A similar opinion was
expressed by Celakovsky (1871), who linked abnor-
mal length of filaments to the shorter than normal
length of the corolla tube in S. microcalix, and fur-
ther added that it was unclear whether the variety
described by Opiz occurred constantly and fre-
quently within certain populations or if such plants
emerged only sporadically among normal ones.

It remains uncertain why the name S. microca-
lix was applied by Dobrochaeva (1981) in a differ-
ent sense, namely to plants from S. tuberosum aggr.
Notably, Dobrochaeva (1968) provided a discussion
on the previously published names that might be
potentially applicable to members of S. tuberosum
aggr. naturally occurring in Ukraine, but the name
S. microcalix has not been mentioned there. Fur-
thermore, the type locality of S. microcalix was cited
by Dobrochaeva (1981) as “In Laubwéldern an der
Ufern [des] Dniester bei Czernelica”. The same type
citation was later repeated by Krytzka et al. (2000).
This citation is obviously erroneous. As discussed
above, the only original material of S. microcalix
cited in the protologue was collected by Opiz in
the vicinity of Pardubice. The citation used in Do-
brochaeva (1981) in fact corresponds to the type
locality of Symphytum foliosum Rehmann (1868).
Thus, there is no reason to assume that any type
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material of S. microcalix was collected in the terri-
tory of Ukraine. Additionally, there is an apparent
conflict between the type locality of S. microcalix
(Pardubice in the Czech Republic) on one hand and
the known distribution range of S. microcalix and
its status as an endemic species of Ukraine as out-
lined in Dobrochaeva (1981) on the other hand.

Taking into account all of the above consider-
ations, it is concluded that the name S. microcalix
Opiz is neither applicable to plants of S. tuberosum
aggr. occurring in the Podillya region of Ukraine
nor to any other representatives of the S. tuberosum
species complex. However, finding the nomenclat-
urally and taxonomically correct name for the tax-
on listed as “S. microcalyx” in the contemporary
Ukrainian botanical literature is not a trivial task.
Providing an answer to this question is beyond the
scope of the current publication as it should be ad-
dressed in a broader context of the taxonomy of the
S. tuberosum species complex over its entire distri-
bution range. Further studies involving a combina-
tion of morphometric, cytological and molecular
analyses might be required to resolve intricate rela-
tionships within S. tuberosum aggr. Some of the ex-
isting taxonomic and nomenclatural issues within
this species aggregate are discussed below.

Overview of the species complex
Symphytum tuberosum aggr.

As currently understood, the species complex S. tu-
berosum is widely distributed in Europe from the
British Isles and the Iberian Peninsula to the Eas-
tern Carpathians, the Podillya region of Ukraine,
Moldova, Balkan Peninsula and northwestern Tur-
key. Members of the complex show great variation
in their ploidy level (Murin, Majovsky, 1982), with
the morphological differences between different cy-
totypes and their geographical distribution not be-
ing satisfactory resolved yet. This situation is reflec-
ted in the complicated taxonomy and nomenclature
within the complex (Table 1).

The founding species of this aggregate, S. tu-
berosum L., was described by Carl Linné in the first
edition of his “Species Plantarum” in 1753. Sever-
al names assignable to this species complex were
published in the 19" century (e.g., S. mediterrane-
um W.D.J. Koch, S. angustifolium A. Kern., S. nodo-
sum Schur, S. foliosum Rehmann, S. gussonei EW.
Schultz). However, all those species were described
from areas located at the limits of the continuous
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distribution of S. tuberosum aggr., and they were
predominantly considered as local forms of lim-
ited distribution. Despite the description of those
species, the status of S. tuberosum as a single and
fairly uniform species has remained largely unques-
tioned, and little attention was given to its intraspe-
cific variation at that time. At the beginning of the
20™ century, the vast majority of plants from large
areas of West, Central and East Europe were still
regarded as belonging to one and the same species,
i.e. S. tuberosum. This view is reflected in the revi-
sion of Bucknall (1913), who treated S. tuberosum
as a species with very broad distribution: “From
Britain, France and Spain to Turkey, and from Ger-
many and S.W. Russia to Italy and Greece”. Howev-
er, the concept of S. tuberosum as a fairly uniform
species showing little variation over its distribu-
tion range has been challenged by Pugsley (1931).
He was the first author who draw attention to the
morphological heterogeneity within the species S.
tuberosum as circumscribed by earlier authors. Pug-
sley pointed out that plants of S. tuberosum from
West Europe (France, Spain and the British Isles)
show remarkable morphological differences from
plants known under the same name but occurring
further eastwards. Plants from West Europe are
generally taller and stouter, with thicker and closely
spaced tuberous rhizomes; their cauline leaves are
narrower and more numerous (6-12). In contrast,
plants from Central and East Europe are lower and
slenderer, with longer and thinner rhizomes; caul-
ine leaves are broader and fewer (3-6). Importantly,
Pugsley examined original specimens of S. tubero-
sum from the Linnaean herbarium (LINN) and
came to the conclusion that they correspond to the
western morphotype with narrow leaves. As a con-
sequence, he applied the Linnaean name S. tubero-
sum exclusively to western plants with narrower
cauline leaves. Pugsley was aware of earlier names
published for the representatives of S. tuberosum
species complex from Central and Eastern Europe
(e.g., S. angustifolium, S. nodosum and S. foliosum).
However, in his opinion, none of those names could
be applied with confidence to the Central Europe-
an morphotype of S. tuberosum with broader leaves.
Thus, he described a new species, S. leonhardtia-
num Pugsley, and designated as its type the speci-
men collected by Kerner in Haltertal near Vienna,
Austria.

The concept of dividing S. tuberosum into two
geographical races was generally followed by later
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Table 1. Treatment of the Symphytum tuberosum species complex by selected authors

Reference

Accepted taxa and their distribution ranges

Bucknall, 1913

Pugsley, 1931

Dobrochaeva,
1968

Pawtowski, 1972

Murin,
Mijovsky, 1982

Valdés, von
Raab-Straube,
2011-onward

POWO, 2024

1. Symphytum tuberosum L. (including S. foliosum Rehmann) — western, central and southern Europe
a) S. tuberosum var. angustifolium (A. Kern.) Buckn. — Hungary, Galicia (nowadays western Ukraine)
2. Symphytum mediterraneum W.D.]. Koch — France
3. Symphytum gussonei EW. Schultz — Sicily, Galicia (nowadays western Ukraine); the latter
occurrence cited with a question mark.

1. Symphytum tuberosum — France, Spain, Italy and the British Isles
2. Symphytum leonhardtianum Pugsley — central and southern Europe from France and Italy eastwards
a) S. leohardtianum var. longifolium (Beck) Pugsley — Trencsén (nowadays western Slovakia)

Symphytum mediterraneum, S. angustifolium, S. nodosum, S. foliosum and S. gussonei have been
mentioned by Pugsley without drawing definitive conclusions on their taxonomic status. Symphytum
mediterraneum was regarded as doubtful due to the absence of the type material, and S. foliosum was
considered as a possible hybrid between S. officinale and S. tuberosum.

1. Symphytum tuberosum — western Europe

2. Symphytum leonhardtianum — central Europe

3. Symphytum besseri Zaver. — Podillya region of Ukraine

4. Symphytum popovii Dobrocz. — the Ukrainian Carpathians and adjacent regions

Symphytum mediterraneum, S. angustifolium and S. gussonei are not discussed by Dobrochaeva.
Symphytum foliosum is treated as a hybrid between S. officinale and S. tuberosum s. 1. Symphytum
nodosum is mentioned without drawing conclusions on its taxonomic status.

1. Symphytum tuberosum L.
a) S. tuberosum subsp. tuberosum — western Europe
b) S. tuberosum subsp. nodosum (Schur) So6 (including S. leonhardtianum, S. popovii, S. tuberosum
subsp. angustifolium) — central and southeastern Europe
2. Symphytum gussonei — Sicily
Symphytum mediterraneum is synonymized with S. tuberosum without being assigned to one of the two
subspecies.

1. Symphytum mediterraneum (2n = 144) — western Europe (corresponds to S. tuberosum of previous
authors)
2. Symphytum tuberosum (including S. leonhardtianum) (2n = 96) — central Europe
3. Symphytum angustifolium (2n = 32) — Hungary and Slovakia
4. Symphytum gussonei — Sicily
Symphytum nodosum is mentioned as a taxon of uncertain status.

1. Symphytum tuberosum (including S. mediterraneum)

a) S. tuberosum subsp. tuberosum (including S. ambiguum Pau) — Spain, France, the British Isles,
Germany, Switzerland, Slovakia, Italy (questionable)

b) S. tuberosum subsp. angustifolium (including S. leonhardtianum, S. nodosum, S. popovii) — Albania,
Austria, Bulgaria, Croatia, Czech Republic, France, Germany, Greece, Hungary, Italy, Moldova,
Poland, Romania, Serbia, Slovakia, Slovenia, Switzerland, Turkey, Ukraine (Crimea only)

2. Symphytum gussonei — Sicily
3. Symphytum besseri — Ukraine
4. Symphytum microcalyx — Ukraine.

1. Symphytum tuberosum
a) S. tuberosum subsp. tuberosum (including S. leonhardtianum, S. mediterraneum, S. minus Bubani,

S. tuberosum var. grandiflorum Sennen, S. tuberosum var. variegatum-superbum J. Dix) — Austria,
France, Germany, Great Britain, Spain (incl. Baleares)
b) S. tuberosum subsp. angustifolium (including S. foliosum, S. nodosum, S. popovii) — Albania,

Austria, Belarus, Bulgaria, Czechoslovakia, Germany, Greece, Hungary, Italy, Poland, Romania,
Switzerland, Turkey, Ukraine, Yugoslavia
2. Symphytum gussonei — Sicily

Both S. besseri and S. microcalyx are placed in the synonymy of S. officinale.
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authors. However, those races were predominantly
given the rank of subspecies instead of the specific
rank proposed by Pugsley. Consequently, the west-
ern race was recognized as the type subspecies, S.
tuberosum subsp. tuberosum, whereas the eastern
race appeared under the names S. tuberosum subsp.
nodosum (Schur) So6 (Pawlowski, 1972; Wick-
ens, 1978) or S. tuberosum subsp. angustifolium
(A. Kern.) Nyman (Stearn, 1985; Bottega, Garbari,
2003). However, not all authors accepted the inter-
pretation of specimens from the Linnaean herbari-
um proposed by Pugsley (1931) and, consequently,
some botanists have questioned the application of
the Linnaean name, S. tuberosum, to plants from
West European populations. Murin and Majovsky
(1982) argued that the type specimens of S. tubero-
sum from the Linnaean herbarium are incomplete
as they are represented solely by upper fragments of
flowering shoots and do not include lower parts of
stems and rhizomes. For this reason, those authors
believed that type specimens cannot be unambigu-
ously assigned neither to the western nor to eastern
race of S. tuberosum s. 1. Additionally, the origin of
the type specimens in the Linnaean herbarium re-
mains unknown. The above authors also pointed
out that the only locality indicated by Linné in the
protologue of S. tuberosum was southern Germa-
ny (“Habitat in Germania australi’). Thus, Murin
and M4jovsky (1982) came to the conclusion that
the name S. tuberosum in a narrow sense should
be applied to the eastern race, as it is the only race
known to occur in Germany. This point of view was
recently followed by Kobrlova et al. (2016a), who
have applied the name S. tuberosum subsp. tubero-
sum to the eastern subspecies. At the same time,
numerous authors continue using the name S. tu-
berosum subsp. tuberosum for the western subspe-
cies (Rodriguez Gracia, Castroviejo, 2012; Jager,
2017). Thus, there are two conflicting opinions on
the identity of the type specimen of S. tuberosum,
and the taxonomy within this species complex can
only be stabilized when this controversy is resolved.
Possible solutions for this taxonomic issue include
assigning an epitype or conserving the name S. fu-
berosum with a new conserved type of the known
origin and ploidy level (see below for the impor-
tance of the ploidy level in this species complex).
The conservation of the name S. tuberosum with the
conserved type might be a preferred option, as it
would provide a nomenclaturally binding solution.
For the purposes of nomenclatural stability, it might
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be advisable to fix the application of the Linnaean
name to the western race, to which it has been tra-
ditionally applied by the majority of authors since
the revision by Pugsley (1931).

Polyploidy within Symphytum
tuberosum aggr.

Another important aspect that contributed to the
taxonomic complexity of the species aggregate of S.
tuberosum is that it encompasses a great diversity of
cytotypes and ploidy levels. Chromosome numbers
reported so far for representatives of S. tuberosum
aggr. include 2n = 18, 32, 64, 72, 96, 120, 144 (Rice
et al., 2015). Out of those, the chromosome number
2n = 18 has been reported only once by Tarnavschi
(1948), and this old record is in need of verificati-
on. Additionally, a recent report of 2n = 24 for S.
tuberosum from Turkey (Inceer et al., 2007) might
be in fact referable to S. ibericum, as the investiga-
ted material was collected in the region of Trabzon,
where S. ibericum is relatively common (and the
chromosome number 2n = 24 has been reported
for this species earlier), whereas S. tuberosum has
not been reported before from that area (Wickens,
1978). Notably, the chromosome number 2n = 144
is the highest reported value for the entire family
Boraginaceae (Weigend et al., 2016).

The reported chromosome numbers (except for
2n = 18) agree with the proposed basic chromo-
some number for S. tuberosum x = 8 (Murin, Mé-
jovsky, 1982). Thus, ploidy levels in the investigated
populations correspond to 4x, 8x, 9x, 12x, 15x and
18x. The existence of plants with odd numbers of
chromosomal sets (9x and 15x) is quite remarkable,
as those are expected to encounter problems with
the segregation of chromosomes in meiosis due to
the chromosomal imbalance (Shepherd, 2017). It is
not known whether 9x and 15x S. tuberosum plants
are fertile and if they are able to produce viable
seeds. Plants with 2n = 120 potentially could arise
from hybridization between plants with 2n = 96 and
2n = 144. This hypothesis is indirectly supported by
their geographic distributions — such plants have
been reported only from France and Italy (Jaarsma
et al., 1990; Bottega et al., 2001), i.e., the contact
zone between the distribution areas of dodecaploids
and octodecaploids. However, as detailed informa-
tion on plants with 2n = 120 is lacking, their ten-
tative hybrid nature requires verification. In ad-
dition to more frequent ploidy levels listed above,
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several minor ploidy levels (e.g., 6x, 10x, and 14x)
have been reported by Kobrlova et al. (2016a) with-
out exact chromosome counts. Those ploidy levels
were found only in a few individual plants growing
in populations dominated either by tetraploids (4x)
or by dodecaploids (12x), and they never formed
pure stands.

A certain pattern of geographic distribution of
individual cytotypes is apparent from the available
data. Thus, tetraploids (2n = 4x = 32) are known
from the Czech Republic, Slovak Republic and
Hungary (Murin, Majovsky, 1982; Kobrlova et al.,
2016a); octaploids (2n = 8x = 64) — from Bulgar-
ia, Greece, and Turkey (van Loon, Oudemans, 1982;
Markova, 1983; Jaarsma et al., 1990); nonaploids
(2n = 9x = 72) have been reported only from Bul-
garia (Markova, Ivanova, 1970); dodecaploids (2n =
12x = 96) have the widest distribution area and are
known from Germany, Austria, Czech Republic,
Slovak Republic, Poland, Hungary, Slovenia, Italy
and Spain (Grau, 1968; Luque Palomo, 1982; Murin,
Majovsky, 1982; Jaarsma et al., 1990; Kobrlova et al.,
2016a, 2018); plants with 2n = 15x = 120 occur in
Italy and France (Jaarsma et al., 1990; Bottega et al.,
2001), and octodecaploids (2n = 18x = 144) have
been reported from France and Italy (Grau, 1968;
Jaarsma et al., 1990).

As discussed by Murin and Majovsky (1982), at
least three cytotypes of S. tuberosum aggr. (tetra-
ploids, dodecaploids and octodecaploids) can be
characterized morphologically and show certain
ecological preferences. Octodecaploid plants (2n =
144) match the western race (subspecies), whereas
dodecaploids (2n = 96) largely correspond to the
eastern race (subspecies) as defined by Pawlowski
(1972). In agreement with that, dodecaploid plants
were reported from the type locality of S. leonhard-
tianum (Kobrlova et al., 2018). However, correct
naming of those two subspecies depends on the in-
terpretation of the Linnaean type material, and their
nomenclature can only be stabilized once the appli-
cation of the Linnaean name is fixed. In addition
to those two races that received wide recognition
following the publication of Pugsley (1931), Murin
and Majovsky (1982) convincingly showed the ex-
istence of an additional morphologically distinct
race represented by tetraploid plants. They associ-
ated this tetraploid race with the taxon previously
described as S. angustifolium A. Kern. (1863). The
type of S. angustifolium was collected by Kerner in
the Pilis Mountains (northern Hungary). Before the

publication of Murin and Majovsky (1982), those
plants have been largely considered being an aber-
rant form of the eastern race (Stearn, 1985). How-
ever, as they differ in their ploidy level, morphologi-
cal features, ecological preferences and have defined
distribution areas, they might deserve the status of
a distinct subspecies (Kobrlova et al., 2016a). As a
consequence, the application of the name S. tubero-
sum subsp. angustifolium should be restricted to
the tetraploid plants, and not to be extended to the
eastern subspecies as a whole (as it is often the case,
e.g., Valdés and von Raab-Straube, 2011-onward;
POWO, 2024), which is largely represented by do-
decaploid plants. Thus, if the traditional application
of the name S. tuberosum subsp. tuberosum to the
western octodecaploid race is maintained, a differ-
ent name needs to be found for the dodecaploid
plants instead of S. tuberosum subsp. angustifolium.
The first option that comes into question is the name
S. tuberosum subsp. nodosum based on S. nodosum
Schur. In fact, the name had been used in that sense
before by some authors (Pawlowski, 1972; Wick-
ens, 1978). However, S. nodosum was described by
Schur from Romania and, as noted by Murin and
Majovsky (1982), dodecaploid plants have not yet
been reported from that country. At the same time,
the type of S. nodosum could not be traced so far
(Cecchi, Selvi, 2015). Should it be shown by future
studies that the name S. tuberosum subsp. nodosum
is not applicable to dodecaploid race, the next name
in the chronological order would be S. leonhard-
tianum. The latter name is undoubtedly referable
to Central European dodecaploid plants, as shown
by Kobrlova et al. (2018). However, this name was
published at the rank of species, and a new combi-
nation will be needed if the dodecaploid plants are
treated at the subspecies rank. There is currently no
information on the morphological distinctiveness
of other cytotypes of S. tuberosum and, consequent-
ly, no names have been proposed for them. In this
respect, octoploid plants reported from Bulgaria,
Greece and Turkey and not known elsewhere might
deserve detailed investigation.

Naming of Ukrainian representatives of
Symphytum tuberosum aggr.

Ukrainian botanists initially followed the view of
Pugsley (1931) and referred all Ukrainian popu-
lations of S. tuberosum aggr. to S. leonhardtianum
(Barbarych, 1950; Dobrochaeva, 1957). However,
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Zaverucha (1962) published the description of a
new species, S. besseri Zaver. based on material col-
lected in the vicinity of Kremenets (Ternopil Re-
gion, Ukraine). He distinguished this new species
from West European S. tuberosum and from Car-
pathian plants, which he referred to as S. popovii
Dobrocz., a name not yet validated at the time of
Zaverucha’s publication. A few years later, Dobro-
chaeva (1968) validly published the name S. popovii
Dobrocz., which she considered being distinct from
S. leonhardtianum. Symphytum popovii was charac-
terized by Dobrochaeva as a forest plant of the Uk-
rainian Carpathians, but, somewhat unexpectedly,
a specimen collected in Ternopil Region (Ukraine)
has been chosen as the type. In the same publica-
tion, Dobrochaeva (1968) provided a detailed dis-
cussion of the names that might be potentially ap-
plicable to Ukrainian plants of S. tuberosum aggr.
However, the name S. angustifolium A. Kern. has
been regrettably omitted in that discussion. In her
following treatment of S. tuberosum aggr., Dobro-
chaeva (1981) applied the name S. popovii to Car-
pathian broad-leaved forest plants, but the name S.
besseri was placed in the synonymy of S. microcalix
Opiz. As discussed above, the name S. microcalix
is not applicable to any taxon within S. tuberosum
aggr. Nevertheless, later authors largely followed
the nomenclature proposed by Dobrochaeva (1981)
and listed two species of the S. tuberosum aggr. for
the flora of Ukraine, i.e., S, popovii and S. microca-
lix (the latter as “S. microcalyx”). In this respect, the
Euro+Med treatment (Valdés, von Raab-Straube,
2011-onward) stands out as it accepts both S. mi-
crocalix and S. besseri as two distinct species sup-
posedly endemic to Ukraine, whereas the name S.
popovii is placed in the synonymy of S. tuberosum
subsp. angustifolium, but its distribution area within
Ukraine is erroneously shown as being limited to
Crimea, from where no representatives of the S. tu-
berosum species complex are known.

The name S. foliosum Rehmann had been oc-
casionally applied to the eastern race of S. tubero-
sum aggr., and it is still listed as a synonym of S.
tuberosum subsp. angustifolium in POWO (2024).
The name was published by Rehmann (1868) based
on materials collected by Holzl near Chernelytsya
(spelled as Czernelica in the protologue), nowadays
within Ivano-Frankivsk Region of Ukraine. Lat-
er collections distributed under the name S. folio-
sum in the series “Flora exsiccata Austro-Hungari-
ca” (No. 3709) and “Flora polonica exsiccata” (No.
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851.a) indeed agree with the concept of S. tubero-
sum subsp. angustifolium (Pugsley, 1931; Pawlowski,
1961; Smejkal, 1978). However, the description pro-
vided by Rehmann in the protologue gave some in-
dications that the described plants might be of hy-
brid origin (Pugsley, 1931; Popov, 1953). Pawlowski
was able to locate a specimen from the original
Holzl's gathering (in fact, the only collection men-
tioned in the protologue) in the herbarium of the
Polish Academy of Sciences in Krakow (KRAM).
After examination of Holzl's specimen, Pawlowski
came to the conclusion that it indeed represents a
hybrid between S. tuberosum subsp. nodosum (i. e.,
the eastern race of S. tuberosum) and S. officinale
(Pawlowski, 1961). The concept of S. foliosum as a
taxon of the hybrid origin was followed by Dobro-
chaeva (1968) and Smejkal (1978).

The recent publications of Kobrlova et al. (2016a,
2016b, 2018) have greatly contributed to the under-
standing of the diversity within S. tuberosum species
complex in Central Europe. It has been convincing-
ly demonstrated that this complex is represented
in Central Europe by two dominant cytotypes (4x
and 12x) that are morphologically and ecologically
distinct and have distinct distribution patterns. Ar-
guably, both cytotypes are best treated at the rank
of distinct subspecies. Kobrlova and coauthors have
analyzed S. tuberosum aggr. populations from Aus-
tria, Czech Republic, Slovak Republic, Hungary and
Poland. A critical comparison of Ukrainian popu-
lations with material from other Central European
countries seems to be appropriate to establish their
taxonomic status.

It should be noted that Carpathian plants known
as S. popovii show considerable morphological
similarity with Central European dodecaploid
plants. According to the protologue (Dobrochae-
va, 1968), the differences between S. popovii and
S. leonhardtianum are merely quantitative: broad-
er cauline leaves (length to width ration 2.2 : 1
in S. popovii versus 3 : 1 in S. leonhardtianum),
narrower corolla tube (up to 4 mm in S. popovii)
versus 4.5-5.0 mm in S. leonhardtianum) and nar-
rower mericarpids (2-3 mm in S. popovii) versus
3.5 mm in S. leonhardtianum). The holotype of S.
popovii (KW000008138, online image!) indeed is
represented by a plant with relatively broad caul-
ine leaves. However, the reported leaf length to
width ratio of 2.2 : 1 falls well within the variation
range observed for this character in natural popu-
lations of dodecaploid plants from Central Europe
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(Kobrlova et al.,, 2016a). Additionally, the plants
observed by the author in Zakarpattya (Transcar-
pathia) Region of Ukraine and formally refera-
ble to S. popovii had narrower cauline leaves than
holotype of S. popovii (Fig. 3) and were morpho-
logically indistinguishable from Central Europe-
an dodecaploids presented in the publications of
Murin and M4djovsky (1982) and Kobrlova et al.
(2016a). No published data on the natural varia-
bility of two other characters indicated by Dobro-
chaeva could be found in literature, and their sig-
nificance should be critically re-evaluated. At the
same time, narrow-leaved plants known either as
“S. microcalyx” or as S. besseri resemble Central
European tetraploids referable as S. tuberosum sub-
sp. angustifolium. Neither Zaverucha (1962) nor
Dobrochaeva (1968) made a direct comparison be-
tween those two taxa. However, the holotype of S.
besseri (KW000008137, online image!) appears to
be remarkably similar to the lectotype of S. angus-
tifolium (WU0069897, online image!). The author
nevertheless refrains from drawing any definitive
conclusions about the identity of Ukrainian popu-
lations of S. tuberosum aggr. before their karyolog-
ical status is determined. No data on chromosome
counts or ploidy levels for Ukrainian populations
of S. tuberosum aggr. could be traced in literature.
However, Murin and Majovsky (1982) have ex-
pressed an opinion that tetraploid plants of S. tu-
berosum aggr. might occur in Ukraine and, specif-
ically, within populations growing in the Vihorlat
area in Zakarpattya Region. Also, it appears rea-
sonable to expect the occurrence of dodecaploid
plants in Ukraine, as this cytotype is by far the
most common in the neighboring countries of the
Carpathian region (Poland, Slovak Republic and
Hungary).

Conclusions

In conclusion, an attempt to resolve the identity of
the name S. microcalix Opiz has been made in this
publication. The history of the name has been revi-
ewed. No extant original material for this name co-
uld be traced and, in all likelihood, the only Opiz’s
specimen (or gathering) cited in the protologue has
been lost. Analysis of the original description led to
the conclusion that Opiz’s description is not appli-
cable to any member of S. tuberosum species com-
plex and the name S. microcalix should be placed in
the synonymy of S. bohemicum.

Fig. 3. Flowering plants of Symphytum popovii observed
in the Kuziy Protected Area, part of Carpathian Biosphere
Reserve (Rakhiv District, Zakarpattya (Transcarpathian)
Region, Ukraine). A: flowering plants in their habitat; B: a
flowering plant; C: the upper part of a flowering shoot with
the inflorescence

Recent advances in nomenclature and taxon-
omy of the species complex have been reviewed
with a special emphasis on the status of Ukrainian
populations. It is concluded that the controversy
surrounding the status of the Linnaean type of S.
tuberosum has a destabilizing effect on the nomen-
clature of the entire group. Conservation of this
name with a new conserved type that would affix
the traditional application of the name to the octo-
decaploid race of S. tuberosum aggr. is proposed as a
preferred solution towards nomenclatural stability.
At the same time, the applicability of the name S.
nodosum to dodecaploid plants within the species
complex S. tuberosum aggr. needs to be evaluated.
Two species described from Ukraine, S. besseri and
S. popovii, are shown to have considerable morpho-
logical similarity with Central European tetraploid
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HoraTku oo TakcoHOMil BUTOBOTo KOMIUIEKCY Symphytum tuberosum (Boraginaceae)
Ta W00 iHTepnpeTanii Ha3Bu S. microcalix

A. KOBAJIBYYK
Vuisepcurer lenbcinki, lenbcinki, Pinnangia

Pedepar. Haspa Symphytum microcalix, mo 6yma srepire sanponososana ®.M. OmineM, y CyJacHNX /Kepelax Mae JiBi
pisHi iHTepmperanii — Ak cuHoHIM Symphytum officinale a6o X AK HasBa TaKCOHY 3 KOMIUIeKCY Symphytum tuberosum.
BukopucranHs faHol HasByM OOTOBOPIOETHCS HAa OCHOBI aHamidy mporosnory, omy6nikoBanoro Omiem. HaBomsaTecs mani
IIOZI0 MOXOJKEHHA aBTEHTMYHOTO MaTepiaay Ta HOTATKM LIOZI0 HAIMCAHHA BUAOBOTO emitery. HasgBHi fjaHi m03BONAIOTH
3pOONTH BICHOBOK, II0 POC/IVHA, omcana OmineM sk S. microcalix, HailiMOBipHillle AB/IsIa COO0I0 AaHOMA/IbHUIT €K3eMIULAP
Symphytum bohemicum, a ii 3acTOCyBaHHA IO POCIUH 3 KOMIUIEKCY S. tuberosum e HeobrpynToBaHuMm. IIpy o6roBopeH-
Hi HOJA/IBIINX HOMEHK/IATYPHUX i TAKCOHOMIYHMX ITPOO/IEM, OB SI3aHUX 3 TAKCOHAMI KOMIUIEKCY S. fuberosum, ocobnusa
yBara InpujizieHa CTaTyCy IMOMY/IALIA POCINH, 1[0 POCTYTh Ha TEPUTOPii YKpaiHu.

Krrouosi cnoBa: Symphytum, XuBokict, ictopist 6otaniky, HoMeHKmIaTypa, OTiLl, Ho/iIoifis
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Kputuanmnii ornap supis pony Poa (Poaceae) pnopu Ykpainn

Mukoma M. ®ETJOPOHYYK

IncturyT 60TaHixy iMm. M.I. Xonoguoro HanioHanbHoI akagemii Hayk Ykpainu,

By Tepemenkiscpka 2, Kuis 01601, Ykpaina

Anpeca s nucryBanus: m.fedoronchuk@ukr.net

Pedepar. Haseneno koncrekt pomy Poa ¢dmopu Ykpainu, sAKuil BKIodae 25 BMUAIB, KyAu YBIflIUIM HOBi, fKi paHime
He HaBOAMINCA Y BiTUMSHAHUX mKepenax (P. egorovae, P humilis, P. klokovii, P. paczoskii), abo HaBOommIuCs Mif iHIMMM
HasBamu: P balfourii (3amictp P. janczewskii), P. media ta P. laxa (3amicts P. ursina). Huska BUZOBMX Ha3B PO3ITIALAIOTHCS
sk cunonimu: P. biebersteinii, P. erythropoda, P. podolica, P. polonica, P. stepposa, P. fagetorum, P. hypanica, P. sylvicola, P. vol-
hynensis, P. turfosa auct. TAKCOHOMIYHO CYMHIBHMMI BUIaMM 3a/IMIIAIOTCS P, egorovae ta P. supina. B eeKTpOHHMX OHIAlH
6a3ax faHux #yst Ykpaiuu He BusHaeTbcs1 Poa klokovii, 1o € moMmkoro.

KnrouoBi coBa: rep6apHi KOJIEeKIIil, IiarHOCTUYHI O3HAKM, €KOJIOTis, Mopq)onoriﬂ, MOUIVPEHHs, CMHOHIM, TaKCOH, YKpaiHa,

LIeHOTMYHA IPUYPOYEHiCTh

Bcryn

Pig Poa L. s. L. (incl. Arctopoa (Griseb.) Prob. i
Ochlopoa (Asch. & Graebn.) H. Scholz) € ogaum i3
BEJIMKUX 32 00CATOM, TOMIMOp(HUM i CKIagHUM Y
CUCTEMATUYHOMY BiJHOLIEHHI B POAMHI 37TaKOBMX
(Poaceae Barnhart); BiH HapaxoBye moHaj 580 Bu-
IiB, IOWMPEHNX Y IMOMIPHUX i XONOZHMX KpaiHax
000X IiBKyJIb, @ TAKOXX Yy ropax Tpomikis (Soreng,
2007; Tzvelev, 2009; POWO, 2024). Barato Bunis
PORYy BifirparoTh BaxKIuBY (GIiTOLLEHOTUYHY POJb
AK JoMiHaHTH ¥ epugikaTopy POCIMHHUX YIpPY-
IIOBaHb i MAIOTh BaXK/IMBE T'OCIOAAPChKEe 3HAYEHHA
Ak xopMmoBi Tpasu (Poyarkova, 1977). Sk tumosmit
pin ponunu Poaceae, Poa Mae TpuBamy icTopiio
CBOTO JIOC/iIPKEHHA. 3HAYHMII BHECOK Y BUBYEHHA

BUJIOBOTO CK/Iafy popy ¢uopu YKpaiHM BHeCIu
€.M. JlaBpenko (Lavrenko, 1940), O.M. Ilospxo-
Ba (Poyarkova, 1965, 1977; Opredelitel..., 1987),
M.M. IisensoB (Tzvelev, 1974a, 1974b, 2009). IIpo-
Te, HE3Ba)Kal0uM Ha TPUBAJLY iCTOPIIO JOCTi/IKEHHA,
Ile JOHWHI 3aMNIIAETHCST 6araTo HeBUPIlIEHNX M-
TaHb TAKCOHOMiYHOTro XapakTepy. OCHOBHUMU Jiia-
THOCTUYHVMMM O3HAKaMU BUIOBOTO PiBHA € popma
cre6ma i mixoB (CTYHIHb CIUTIOIIEHOCTI), MIMpUHA
IJITACTVHKY BEPXHbOT'O JIMCTKA, XapaKTep IIOBEpXHi
MiXOB CTe6/I0BUX MUCTKIB, KOTOCKOBMX Ta HIVDKHIX
KBITKOBMX JIYCOK i OCi KOJIOCKa, HasABHICTh BOJIOKO-
Hellb NPV OCHOBI Kins (Kamaroca) HIUKHIX KBiTKO-
BUX JIYCOK, B/ICOTa POC/IMH, JOBXXIHA A3MYKa Ta iH.
AJle IeBHi TpyAHOLLi IpK AiarHOCTUL BULIB CIIpU-
YUHEHI 3HAaYHOK MIiHMMBICTIO MOpdoMeTpUIHMX
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IIapaMeTpiB OCHOBHUX [IiarHOCTUYHUX O3HAK, 3Y-
MOBJIEHUX, 30KpeMa, eKOJIOTiYHUMMU UMHHUKAMU,
a TAKOXK 3[aTHICTIO OaraTbox BUAIB O MI>KBULOBOI
riopuausanii (Nannfeldt, 1941; Tzvelev, 2000; No-
sov et al., 2015), 0 MiATBEPKYETbCA MOJIEKYIAP-
Ho-¢imorenetnunumu gocmimpxenusamu (Gillespie
et al., 2007, 2010; Nosov, Rodionov, 2008, Nosov et
al., 2015). MeToro Hamroi po60TH € KPUTUYHA OLiH-
Ka BUJIOBOTO CKIany pony Poa dprnopu Ykpainm.

Marepianu Ta MeTOU

Po6ora 6a3yeTbcsi Ha OIpalloBaHHI repOapHUX
Konekuiit, 3okpema CWU, KW, LE, LW, LWS, ma-
Tepiazax IONbOBMX MOCTIJKEHDb Ta aHaisi yiTepa-
TYPHUX JDKepel Ta eIeKTpOHHUX pecypci (Lav-
renko, 1940; Opredelitel..., 1987; Pojarkova, 1965,
1977; Roshevits, 1934; Tzvelev, 1974a, 1974b; Olo-
nova 2005; Valdés et al., 2009; Olonova et al., 2015;
POWO, 2024, World Plants, 2024; etc.). IIns Kox-
HOTO BMJY BKa3aHO JIOTO NOIIMPEHHs, leHOTMYHA
IIPUYPOYEHICTD, @ TAKOXXK HAaBEJEHO TaKCOHOMIYHI,
HOMEHK/IATYPHI YU XOPOJIOTiYHI KOMEHTapi 3 ak-
LIEHTOM Ha HalOi/IbII Ba>K/IMBi JiarHOCTUYHI O3HA-
ku. HasBu BupiB Ta ixHi cuHOHIMM (Y KpyI/uX fy-
JKKax) HaBeJieHi 3a abeTKOI0, Y KBaIpaTHYX JIy>KKax
— a/JIbTEPHATUBHO NPUITHATHI HA ChOTOJHI HA3BMU.
Mexi Tepuropiit (60raniko-reorpadiyni paiioHn
YKpaiHn) HaBeZleHi 3a re06OTaHIYHIM PallOHyBaH-
HaM (Priroda, 1985). ®nopuctiyne palioHyBaHHS
Yxpaiacekux Kapmar HaBemeHo 3a B.I. Yommkom
(Chopyk, 1969). B okpemux Bumajkax BKasaHi Ta-
KO Oi/IbIIl KOHKPETHI MiCI[e3pOCTaHHS.

PesynbraTi Ta 06TrOBOpeHHA

Poa alpina L. (Poa alpina L. subsp. vivipara (L.)
Arcang.; Poa alpina L. var. vivipara L.; Poa vivipara
(L.) Willd.).

IMommpennit B Kapnarax y cy6anbmiiicbkoMy Ta
a7IbIIiIICPKOMY ITO5ICaX, Ha JIyKax (piptze HUOKYE), ITE
3pOCTa€e B 3apOCTSX IaBe/NbHMUKIB, Oi/Is Kolap, Ha
3a/lepHOBAHMX i BOJIOTUX MiCIAX, ITMHUCTUX IPYH-
TaX, a TAKOX Ha TPaHiTHMX i BATHAKOBUX CKEJIAX Ta
poscunmiiax, 6 MOTiYKIB i Hepigko pazom 3 P
pratensis L. BUCTyIlae JJOMiHAaHTOM Ha IOJOHMHAX,
(b OpMyI0UM Ty 4HO-a/IbIIIICHKO-TOHKOHOT OB JTYKI.

TomapKTUYHMiT ~ apKTO-albIilChKMiT  306ipHUI
BUJI, CKJTAJJA€THCS 3 BEINKOI KiZTbKOCTi allIOMiKTHY-
HUX PopM. PopMy 3 XKMBOPOTHUMM KOTOCKAMU 3
16yMMHONOAiOHNMY OpyHbKaMu (LUOYIMHKaMMN)
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3amicTp KBiTOK B cyuBitTi M.M. I]BenpoB (Tzvelev,
1974a, 1974b) Bupinsae B okpemuit migsug — subsp.
vivipara (L.) Arcang. (= P. alpina var. vivipara L.; =
P, vivipara (L.) Willd.), sknit HaBOEUTh TaKOX IS
Kapmar (ropa brusuni). Ane Taka ¢popma 4acTo
XapakTepHa i A iHIMX BUJIB popy, 30Kpema P
bulbosa L., 1m0 cBifunTh MPO HEMOLNBHICTD 1 BU-
IiZeHHS B OKpeMMIT TAKCOH HifIBU/I0OBOTO 4 BUJIO-
BOTO PaHTY.

Poa angustifolia L. (Poa angustifolia L. f. setacea
Holmg.; Poa angustifolia L. var. strigosa (Roth) DC.;
Poa pratensis L. subsp. angustifolia (L.) Dumort.;
Poa pratensis L. subsp. angustifolia (L.) Arcang.,
comb. superfl; Poa pratensis L. subsp. angustifolia
(L.) H. Lindb., comb. superfl.; Poa pratensis L. {. fili-
folia Zapal.; Poa pratensis L. var. filifolia Zapal.; Poa
pratensis L. var. filiformis Zapal.; Poa pratensis L. f.
glauca Zapal,; Poa pratensis L. var. glaucescens Za-
pal.; Poa setacea Hoffm.; Poa strigosa Hoffm.).

Ilo Bcit Ykpaini, Bkmouno 3 Kpumonm; spocrae
B CTellaX, CyXux nibposax, 6opax i cybopax, y mi-
COCMYTaX, Ha CYXVX i KaM THUCTHX CXM/IaX.

Bup myxxe 6nmsbkumit go P. pratensis s. str. i ges-
kumu aBTopamu (Tzvelev, 1974b) posrasamaerbcs
B 110T0 CKJajii, abo SIK OKpeMMmit MBI, Bifi IKOTO
BifIpi3HsIE€TbCA 3a eKoJorielo Ta MopdonoriyHo —
By>xunmu (0,4-1,2(1,5) MM 3aBIIL), LIETHHOHOAIO-
HO B3JI0BX CTY/IEHVMN IUIACTMHKAMM IPUKOpPeHe-
BUX JIMCTKIB, AKi B OfHIN JEPHMHI MOXYTb JyXKe
pisHMTHCA 3a MOBXMHOK. MIiHIMBMMM € TaKOX
LIi/IBHICTD JNEPHMHOK, I'YCTOTAa BOJNOTI. B Mexax
BUY HoOpe BUAIAIOTHCA ABI MopgoeKonoriuHi
Tpyny POCIMH, AKi iHOMII TPAKTYIOTbCA AK OKpeMi
¢dopmu abo pisnosuanu (Pojarkova, 1977). B mepuroi
(Poa angustifolia L. var. strigosa (Roth) DC.) muctkn
BereTaTMBHIX IIaTOHiB B OCHOBHOMY 3aKiHUYIOTb-
Cs1 HIDKYe cepefiuHM cTebma (POCIMHM 3pOCTAIOTh
HepeBaXHO Ha BiKpUTUX MicIfAX — IIMHUCTUX
CXWIAaX IiBAEHHOI eKCHO3uIlii, KaM AHUCTUX Bifi-
CJIOHEHHX), B gpyroi rpynu pocnun (Poa angusti-
folia L. f. setacea Holmg.) Taxi mucTKy 3aKiHYyIOTh-
s Ha piBHI cyuBiTTA i Buie (POCIMHYU 3pOCTAIOTH
Y CyXuMX Jicax, mcocmyrax).

Poa annua L. (Ochlopoa annua (L.) H. Scholz;
Ochlopoa notabilis (Chrtek & V. Jirdsek) Tzvelev;
Poa annua L. subsp. notabilis Chrtek & V. Jirasek).

Maibke 1o Bciit TepuTOpil YKpaiHnu, BK/IIOYHO
3 Kapnaramn i Kpumowm, yacro (8 Jlicocremy Ha
BUOUTUX BUTOHAX HEPIIKO YTBOPIOE TUMYACOBi
yrpynoBaHHsA), pifme — Ha niBgni Creny (1o jo-
nMMHaxX pivok) Ta B Kpumy. 3pocrae nmepeBakxHo Ha
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3BO/IOKEHNUX MICIISIX II0 y36iqq;1x IOpir, BUTOHAX,
y Hace/lleHUX IYHKTaX, 10 6eperax BOJOIM, Ha JIy-
Kax, BMpy6Kax, Anax, cy6a)1bnil71CbKMX JyKax i B
kpuBonicci Kapmar, a Takoxx Ha MO/IAX, 3aCMidyeHUX
MicliAX. YTBOPIOE HEBE/MKI, 3a3BUYall YMCTi 3apo-
cTi y BurAgi mwiam pisHoi popmm. Pocimman gyske
BapiooTh 3a dopmow creben (MpsAMOCTOSYL UK
II0B3Yyui), IXHbOIO BYICOTOIO, IIVPIUHOIO TA XapaKTe-
POM ITACTMHKY JIUCTKA (IIacKi abo HamiBCTyIIeHi),
LIi/IBHICTIO BOJIOTI Ta KiJIbKICTIO KBITOK B KOJIOCKY.

Poa bulbosa L. (Poa bulbosa L. subsp. vivipara
(Koeler) Arcang.; Poa bulbosa L. var. vivipara Ko-
eler; Poa bulbosa L. subsp. crispa (Thuill.) Dumort.;
Poa crispa Thuill.; Poa pseudoconcinna Schur).

B Jlicocreny, Creny ta Kpumy, pigme Ha Ilo-
nmicci Ta B Kapnarax, fie 3pocTae Ha BifIcIOHEHHAX
Pi3HMX IOPif], CyXUX JIyKaX, IIiCKaX, MOflaX, y CyXux
6opax i cybopax, suiBueBo-gy6oBux micax Kpu-
My, Ha AlJIaX, B IONE€3aXMCHNUX MiCOBUX CMYTaX, 110
0604IHaX [OPIT, Ha TIepeTorax, MaCcOBUINAX i 3acMi-
YeHUX MIiCIIsX.

[ly>ke Bapiloe 3a XapaKTepoM OIIyLIeHHA cTe6ma
IiJ, CYyLBITTAM Ta IIiXOB INPUKOPEHEBUX JIMUCTKIB,
IOBXXMHOIO 1 MIMPHUHOI MUCTKIB POCTNH, GOPMOI0
i posmipamy BOJOTI, iHTeHCUBHICTIO 3a06apBIeHH
aHTOIliaHAMM Ta iH. O3HaKaMM. 3BMYATHOIO JIJISI Te-
puropii Ykpainu € ¢popMma, y sSIKOi KBITKH Y BCix 260
YaCTVHM KOJIOCKIB IlepeTBOPeHi y IMOYIMHOIO-
RiOHI OpyHbKM (MajleHbKi IMOYIVHKY), SAKY JgesKi
aBtopu, 30kpema i H.H. IIsenvoB (Tzvelev, 1974a,
1974b) BusHawTh 3a oOKpeMmit mifBuj (subsp. vivi-
para (Koeler) Arcang.). ®opma 3 HeBMZO3MiHEHN-
MU KOJIOCKaMM TPaIlIAETbCA 3HAYHO pifiiie.

Poa chaixii Vill.

B Kapmarax (y cyb6anbmilicbkomMy mosci 6Gepe
y4acTb B YTBOPE€HHI CIIPaBXXHiX Ta TOHKOHOTOBMX
JIYK, JOCUTD 9aCTO B KPMBOJIICCAX Ta HVDKHIN 9acTH-
Hi cy6anbni17ICbKoro Iosica); HEPifIKo B3JIOBX IIOTO-
KiB piK CITyCKAa€ThCA B MOAC S/IMHOBUX JIiCiB; 3pifiKa
TPAIUIAETHCA Ha MiCOBUX Ta/IABMHAX, Y3/IiCCAX Ta BU-
pyOkax ripcpkux sici. Bin ycix iHmmx Bupis pony
BiIPi3HAETHCA MMUPOKUMU JIUCTKAMU, CIUIIOCHYTH-
MU cTe6/IaMIt B HIDKHIJ YaCTMHI Ta TOCTPOKIMIOBa-
TUMU iXBaMI. XapaKT€PHMII KapIaTChbKUI BUI.

Poa compressa L.

ITo Bciit TepuTopii KpaiHu 6iIbII-MeHII 3BUYAlL-
HO, KpimM miBgHaA Cremy. Tpamisderbca 3pifka mo
IIMHACTUX 1 KaM STHUCTUX CXWIAX Ta BiJC/IOHeH-
HsIX, Ha ITCKaX i M[e0eHNCTUX MICISIX 3 po3pifpKe-
HUM POCIVHHMM IOKPMBOM, IIPU JOPOrax, y IOCi-
Bax, Ta B HACE/IEHNUX ITYHKTaX PiIBHMHHMX i MipChKUX

PpalioHiB y ckafii Tpap’sHOI, JIiCOBOI Ta pyAepab-
HOI POC/IMHHOCTI, Jle 3pOCTAa€ Y BUIIAJI OKPEMMX
KypTuHOK. [lyXe momiMopdHuit Buj. 3Hau4HO Ba-
pifo€ 3a I'yCTOTOK [EPHMH, BMCOTOK i CTYIE€HEM
CIUIIOIIEHOCTI cTebes Ta KiIbKiCTIO MMCTKIB HA HUX,
¢$bopMOI0 JIMCTKIB Ta BOJOTI, KiIbKICTIO KBITOK Y
KOJIOCKAX, ONYLIEHHAM HIDKHIX KBITKOBUX JTYCOK,
Ta {HIIMMM MEHII 3HAYYIIVMI O3HaKaMM, IO Jajio
MiJCTaBy B MeXXaX BUJY OIMCATU YMMAay KiZTbKiCTh
pisHOBUAiB 6€3 moMiTHOI reorpadivyHoi mpuypode-
HocTi. IIpoTe nerko BifpisHAeTbCA Bif iHIINX BU-
IiB y>Ke CIUIIOLIeHVM CTe0/IOM, HasiBHICTIO JOBIUX
MOB3Y4MX IIi/I3EMHUX IATrOHIB i [e11o OIHOOOKOIO
BOJIOTTIO 3 KOPOTKMMMU Ti/TOYKaMMU.

Poa egorovae Tzvelev (Poa nemoralis L. subsp.
carpatica auct. non V. Jirasek: Tzvelev, 2009).

B Kapmarax; 3pocTae Ha KaM SIHUCTUX BifIC/IO-
HEHHSX V Cy0abIiiicbKOMY Ta alblilicbKOMY IO-
sacax. CxipHokaprarcpkuii eHpemik. OnmcaHuii
H.H. IIsenvosuM (Tzvelev, 2009) 3 macuy Csupo-
Belb. Bix Hanbinbm 6nusskoro P nemoralis L. Bin-
pisHAETbCA NMIlIe HE3SHAYHVMMU KiTbKiCHMMM O3Ha-
KaMy (mewro OiIbIIMMY KOTOCKaMM, KOJIOCKOBVIMI
I HVDKHIMM KBITKOBMMM TYCKaMM, IIyXKIIIMMU BO-
NTOTAMMU Ta rycTimmmuy pepHuHKaMn). CyMHiBHMI
BUJ|, ajlle HaBefieHNI B NUQpoBux 6aszax HaHMX 3
HoMmeHKnmarypu BupiB (Valdés et al., 2009; POWO,
2024; World Plants, 2024). Ha gymxy H.H. IBe-
npoBa (Tzvelev, 2009), e xapmaTcpKi momymsuii P
nemoralis 3 BIIKpUTKX Miclie3pocTaHb, sKi 3acy-
TOBYIOTb OKPeMOI BUIOBOI Ha3BM, i € MOXK/IMBO pe-
3y/IbTaTOM JaBHbOI ribpuansanii mixx P. nemoralis i
P, janczewskii Zapal. ImoBipHo, 3a H.H. LIBenboBum
(Tzvelev, 2009), mo HUX BiGHOCUTbCA Has3Ba P ne-
moralis subsp. carpatica V. Jirdsek, ane nei migsup
OyB ommcaHMil Ty>ke CTUCIO i 6e3 BKa3iBOK HU3KU
cyTTeBMx o3Hak. Kpim Toro, minsup P nemoralis
subsp. carpatica Ti3Hillle OTOTOXKHIOBABCA JIOTO
aBTOPOM 3 30BCiM BiJMiHHMM Bifi HbOTO BUAOM P.
janczewskii. ITpore, H.H. 1IBe11bOB MOMWIKOBO BifI-
Hic (X04 i 3 meBHUM CyMHiBOM) HasBy migsuny P
nemoralis subsp. carpatica V. Jirasek go cuHOHIMIB
Poa egorovae Tzvelev, ockinbku 1je 30BCiM iHIMIt
TaKCOH, fIKMII HaMIU PO3IJIANAETbCA AK OKpEeMMil
Bup Poa janczewskii Zapal. (mus. Hixde).

Poa deylii Chrtek & V. Jirdsek [Poa granitica
Braun-Blang. subsp. disparillis Nyar.] (Poa cenisia
All. subsp. granitica (Braun-Blanq.) Borza var. dis-
parilis (Nyar.) Borza; Poa cenisia All. var. pietrosu-
ana Zapal.; Poa huppenthalii Racib. ex Pop., nom.
nud.; Poa granitica auct. non Braun-Blang.).
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B Vkpaini — B Kapnarax (Ha ckenax i ripcpkux
JIyKaX y aJbIIICbKOMY i Cy0albIiiicbkoMy HOs-
cax): Mapmapocpknit macuB (r. Ilin-IBan Map-
mapocbknit), macuBu Ceuposens (1. brusunigs) i
Yopuoropa (Bepumuu rip Pe6pa, Crmii, Menuyin),
spigka. Engemix Cxipgumx i IliBpenHux Kapmar
(PopusHcbKi ropy, ripcpki MacuBu Byuexi, Pere-
3ar, Ilapinryny, Topeany, ®@arapam) (Klimernt et
al., 2016). Y BiTumsHsaHiil niTepaTypi paHime Ha-
BOAMBCA TaKOX IIifi Ha3Bowo Poa granitica Braun-
Blang. (Poyarkova, 1965). Onmcanmnit 3a MaTepiana-
M, 3i6pannmu Ha ropi Ilin IBan Mapmapocbkuit B
Ykpaincpkux Kapnarax. CxifHo- Ta miBieHHOKap-
MaTCchbKa paca He TOTOXKHA 3 3aXiHOKapIaTChKOIO,
ommcanoio bpayn-bnanke 3 Bucoknx Tarp mig Has-
Bo1o Poa granitica Braun-Blang. i BifjpisHsaeTbcs Bif
OCTaHHbOI MAaJIONIOMITHMM OIIyIIE€HHAM HIKHbBOI
KBITKOBOI JIYCKM, XapakTepoM i ¢opMOI0 KOTOCKO-
Bux nycok Tomo (Chopyk, 1976). Hapasi (POWO,
2024) pis YkpaiHu HaBOJUTbCA B paH3i JIBOX IIifi-
BUAiB P granitica — tunosoro (P. granitica subsp.
granitica) 1 P. granitica subsp. disparillis Nyar., mo
€ MaJIoiMOBipHUM. Y paH3i HiIBUy IPiOPUTETHOIO
Ha3BOIO CXi[HO- Ta MiBIeHHOKapINaTCbKMX POCINH
€ Poa granitica Braun-Blang. subsp. disparillis Nyar.
Bup 3HayHO Bapiloe 3a JOBXMHOIO i UIMPUHOIO
JIMCTKIB pOC/IMH, 3a0apBlIeHHAM KOJIOCKiB I iH-
MMM 03HaKaMy. JacTillle TpamIAI0ThCA POCINHA
3 BY3bKMMM JIMCTKaMy (o 2 MM 3aBIlL.) i 6migumMu
(senenmmu abo ipacTo-3eeHMMU) KOTOCKaMU
(var. subcarpatica V. Jirasek) i 3Ha4HO pifure 3 mu-
pokuMn (o 4-5 MM 3aBIIL) JIMCTKAMU i CTPOKATH-
MU Kojockamu. TakcoH 6/1M3bKIIL 1O 3aXiJHOEBPO-
HelIChKO-Ccepefi3eMHOMOPCcbKoro Poa cenisia All.

Poa hybrida Gaudin (Poa chaxii Vill. var. hybri-
da (Gaudin) Korsh.; Poa sudetica Haenke var. hybri-
da (Gaudin) Griseb.).

B Kapmnarax, gyxe pigko (YmBumHCbKi ropm),
Ile 3pOCTa€e Ha BOJIOTMX KaM SHUCTUX MICISX 1 CKe-
JISIX Y TIPCHKUX /Ticax i 3aX0ONUTh y CyOanbIIiicbKumit
IIOSIC Y CMYTY KPMBOJIICCA.

Poa humilis Ehrh. ex Hoffm. (Poa czernjajevii
Prokud.; Poa irrigata Lindm.; Poa pratensis L. subsp.
irrigata (Lindm.) H. Lindb.; Poa pratensis L. var. hu-
milis (Ehrh. ex Hoffm.) Spenn.; Poa subcaerulea Sm.).

B IlpaBobepexxuHux paiioHax Ykpainu. Panimre
IJIA TEpUTOPIil KpaiHy y paH3i BUY HE HAaBOJGUBCA.
Sk Poa pratensis L. subsp. irrigata (Lindm.) H. Lin-
db., sixmit 3apa3 BU3HAHO 3a OAVH i3 cHOHIMIB P, hu-
milis, napogusca H.H. IIsenbosum (Tzvelev, 1974a,
1974b) pnsa Kapnarcekoro i 3axifHOFHIIPOBCHKOTO
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(IOPUCTUYHMX paliOHIB, IPUITHATUX Y TOTOYACHO-
My paitonyBanHi (Tzvelev, 1974b). Bup mommpe-
HUJ TakoX y 3axinHiit, LlenTpanbwiit Ta IliBHivHii
€spomi (K 3aHecenmit — Ha [lamekomy Cxoni ta
[iBHiunHin Amepuni) (POWO, 2024), ne 3pocrae
Ha 60/oTax Ta OONOTUCTUX JIYKaX, HPYMOPCHKIX
1 MpMpIYKOBUX MiCKaX, NPU JOPOrax, y HACEIEHUX
nyHKTax. Big P pratensis L. s. str. BifpisHA€eTb-
¢ HIKYUM poctoM (8-40 cMm 3aBBMIL) Ta Maii-
XKe 3aBXAY IOOAMHOKMMMU CTeOIaMM, IIACTUHKI
JINCTKIB, 3a3BMyYail, i3 CU3MM BifTiHKOM i Oi/IbIII-
MEHIIT B3IOBX CKJIafieHi, MEHIIIOK KibKiCTIO TiTOK
y HIDKHIX By3/ax Bonoti (o 2-3, a He o (2)3-5),
K y P pratensis), a Tako)X KOpOTIIO0 (3-6 cM
3aB]].), MaJIOKOJIOCKOBOIO BOJIOTTIO (a He 1o 20 cM
3aBJ., 6araTOKONIOCKOBOI, SIK V P. pratensis s. str.)
Ta CU3yBaTMMM Konmockamu. CuHoHiMoM P. humilis
€ TakoX P, subcaerulea Sm. (1802), xynu C.K. Yepe-
nanoB (Cherepanov, 1973), 3a mpaBuioM npiopure-
Ty, BkIounB P, irrigata Lindm. (1905). H.H. I1senes
(Tzvelev, 1974a, 1974b) TakoX BU3HAB Iii TAKCOHU
(P. subcaerulea i P. irrigata) 3a ofguH, aje 06UABa, 5K
B)X€ YaCTKOBO 3raJlyBajioCs, BiH BK/IIOYMB Y CMHOHI-
mu P, pratensis subsp. irrigata.

Poa janczewskii Zapal. (Poa carpatica (V.]Jirasek)
Chopik; Poa nemoralis L. subsp. carpatica V. Jirasek;
Poa nemoralis L. var. carpatica (V. Jirasek) So6; Poa
nemoralis L. var. pocutica Zapal.; Poa balfourii auct.
non Parn.; Poa granitica auct. non Braun-Blang., p.
p-; Poa palustris auct. non L.).

B Kapnarax (beckupm i Huspki mnononwswm,
ropa Ilixyi1, Topraumu, YopHoropcbkmit xpeber:
ropu Mypun, Typkyn, Bpeckyn) Ha Kam sSTHUCTUX
Bi[ICJIOHEHHAX Ta PO3CUIIAX, y ILIiIIMHAX CKEIb B
Cy0asbIiiiCbKOMY, Ppifjllie a/lbIiliCbKOMYy IOsCaX,
ie pOC/IMHA CYLiIbHOTO IIOKPMBY He YTBOPIOE, a
3pOCTAa€ OKpeMUMMU KypPTUMHKaMu. Bucokoripumii
(cy6anpmiiicbkuit) CXifHOKapHnaTChbKmil eHpeMik. ¥
BITUM3HAHNX QIOPUCTUYHUX 3BEIEHHAX HABOMMB-
cs nig HasBamu P. balfourii Parn. (Poyarkova, 1965,
1977; Opredelitel..., 1987; Mosyakin, Fedoronchuk,
1999) a6o P. carpatica (V. Jirasek) Chopik (Chopyk,
1976). MopdonoritHo ManoMiHIUBMIT BUJ, O113b-
knit o P glauca Vahl, P. nemoralis i P. balfourii
Parn. (cuHOHIM THIIOBOTO P. glauca). Bip Bucoxo-
ripHoro eBpasiiicbkoro P. glauca, BifncyTHbBOrO Ha
TepuTOpii YKpaiHu, BifpisHAETbCA MELI0 BUILIUM
PO3MIllleHHAM BepXHBOTO BYy3/ma crebrma (Ha pis-
Hi 1/3-1/4, a He 1/4-1/6 11010 HVDKHbOI YaCTUHMA),
Oi/IBII CTUCHYTOIO BOJMOTTIO 3 CIAOKOLIOPCTKMMMU
0 MajDKe ITIAAKMUX TiloykaMy (a He MIOPCTKUMI,
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Ly>Ke BiiXuwleHMMU IIifi 4ac uBiTiHHA); Bif P ne-
moralis — HVDKIUMMU, TOBCTYBAaTMM, IHOfII TPOXN
cmocHyTMMHU crebnamu (y P nemoralis crebna
TOHKi, IWIIHAPUYHI), MEHII BigXWIEHUMM Bif
cTebma NMUCTKaMu, MOBUIMMM SI3UYKAMU JIMCTKIiB
(0,6-1,3 MM, a He 0,1-0,5 MM 3aBA.), KOPOTIIOIO
(mo 7,5 cM, a He 15(20) cM 3aBp.) Ta OiIbLI CTUC-
HYTOIO BOJIOTTIO, JOBIIMMM HVDKHIMM KBiTKOBUMMN
nyckamn (3,5-4,0 My, a He 2,2-3,5 MM 3aBq.). Big-
HeceHHA P. janczewskii Zapal. y cunonivm P. palus-
tris L. (POWO, 2024; Wordl Plants, 2024) € sBHOI0
IIOMMJIKOIO, OCKIZIbKM BUJM CYTTEBO BifIpi3HAIOTh-
cs He TinbKu MOpQosoriuHo, a 1 exosnoriuHo (P
janczewskii 3pocTae Ha KaM THUCTUX BifICTTOHEHHAX
B CyOa/bIiJicbkOMy, pifllie ajbliiicbkoMy Iosci
Kapmar, topi sik P. palustris — Ha 3aITaBHUX JTyKax,
6omoTax, o Geperax BOJOIM, y 3alUIaBHUX JIicax,
pipue Ha BUpy6OKax i B mcocMyrax Marbke IO BCiit
tepuropii Ykpaiun). H.H. Ilsenvos (Tzvelev, 2009)
BBaXae€, 0 P janczewskii iMOBipHO mOXoxuTh Bif
ribpuausanii monynauin P. glauca, sAxi npoHuKm B
Cxipni Kapnatu mig 4ac snefieHiHb IIEMICTOLIEHY 3
kaprarcekuM BugoM P, deylii Chrtek & V. Jirasek.

Poa klokovii Tzvelev

Ha niBpui Creny (B HOHM334X PiK, 1[0 BIAJAI0Th
y HopHe Mope), fie 3pOCTae Ha BOTKMX, HEII0 CO-
TIOHIIOBAaTUX MICIISX TUIABHIB i 3aI/IaBHMX JTyK. Bup
onucauumit H.H. IIsenboBum (Tzvelev, 2009) 3 mo-
Hu33s p. JHicTpa i € gyxe 6muspkum fo P. palustris
S. str., AKOro 3amilllye Ha IiBJEHHIN MeXi Iomm-
PEHHA LbOrO BULY B CMY3i CyXUX CTEIlB y MeXKax
CxipHoi €Bponu Bing HU3MH JHiCTpa O MOHMU33:
p- Ypan. Bipg tunosoro P. palustris BinpisHA€TbCs
Ly>ke OpiOHMMM YVMCeTBHUMU KOTOCKaMy 3 KOPOT-
LIVMU HVDKHIMU KBiTKOBUMM aycKamu 1,7-2,2 MM
(a He 2,3-3,2) MM 3aBp. SIKoi-HeOyAb KIiHaIBHOI
MiH/IMBOCTI, 332 aBTOPOM BUJLY, HE CIIOCTEPIraeThCA.
Bupnosnmit craTyc TakcoHy CyMHiBHMIT. MoxmuBo,
1Ie JIuile eKO/JOoTriyHa cbopMa, AKil, AK 1y BUIIAJ-
Ky 3 P. egorovae, H.H. 1IBenbOB HaflaB paHr BHUJY.
Bup BusHaHMI B cyyacHUX NUQpoBuUx 6azax JaHuX
(Valdés et al., 2009; POWO, 2024, World Plants,
2024), mpote mna YkpalHu TaM He BKAasyeTbCA, a
nuile i cXony eppomericbkoi yactuau PO. Ile,
Ha Hally IYMKY, € ABHOI0 IOMMIKOIO, OCKi/IbKM BUT,
omnycaHMil 3 NOHU334 [JHicTpa, a 10TO TOIOTUIIOM,
o 36epiraerbcs B Cankr-Iletep6ypsi (LE) obpa-
Ho repbapuumit spasok V.K. [Tagocbkoro, 3si6panoro
3 wIaBHiB o613y c. SIcpku Opecbkoi obmacri (ko-
nuuHbol XepcoHChKoi rybepHii) (3a mporonorom:
"Herbarium florae chersonensis, vallis inundata fl.

Dnestr prope pag. Jasski, 23.V 1905, I. Paczoski". —
Tonotum: "Tep6apuit XepcoHckoit Ghmopsl, MIaBHU
IHecTpa 6mu3 cem. dccku, 23.V 1905, WM. ITavocc-
kmit" (LE).

Poa longifolia Trin. (Poa longifolia Trin. subsp.
fagetorum (P.A. Smirn.) Tzvelev; Poa fagetorum P.A.
Smirn.).

B l'ipcbkomy Kpumy, Ha sitnax (oco61mBo B 1o-
HIDKEHNX MICISX, [Ie MOXKe TOMIHYBaTl B TpaB’s-
HOMYy IOKpMBi), B HEryCTUX TI'paboBO-OYKOBMX i
OyKOBUX Jicax BepXHbBOrO TipCBKOrO MOsCY, Ha
rajiABMHAaX Ta y3liccax, yacto. Kpmmcpki pocnu-
HU JIeIO BigpisHAIOTHCA BiJj TUIIOBUX, ONMCAHUX
3 KaBkasy, miepuraBuMu 3HU3y IO CepemHiil K-
ML JVICTKOBMMMU IUIAaCTMHKaMM, ajle LIbOTO Hejo-
CTaTHbBO /I HaJJaHHA IM TaKCOHOMIYHOTO CTaTyCy
Bupy (Poa fagetorum P.A. Smirn.) uu nigsuny (Poa
longifolia Trin. subsp. fagetorum (P.A. Smirn.) Tzve-
lev). Tum mave, mo 3a O.M. ITospkxosorw (Poyarko-
va, 1977) o3naku, siki HaBeneHi [1.A. CMupHOBUM
nns P. fagetorum, six BigMiHHI Bif Tunosoro P. lon-
gifolia Trin., MaroTh Miclie i B KaBKasbKuX 3pasKiB
P longifolia (mixBy BereTaTVBHMX IAroHiB y TUX i
inmmx 6mifi, rycTo 06€pHEHOMNNINKYBATI, IMCTKY
B 3’€HAHHAX TOM, TIACTUHKM BY3bKi, JOBXWHA
NICTKIB B cepeqHbOMY OffHaKoBa i T. 1.). Tomy BoHa
He 6aYNTh HiSAKMX MIICTAaB IS BUMIIIEHHS KPUM-
CbKIX 3paskiB B okpemuit Buj. He BusHano Poa fa-
getorum (Poa longifolia subsp. fagetorum) i B yuto-
BaHKX 1udpoBux Buile 6asax manux (Valdés et al.,
2009; POWO, 2024; World Plants, 2024).

Poa nemoralis L. (Poa hypanica Prokud.; Poa
nemoralis L. var. bistricensis Zapal.; Poa nemoralis
L. var. carpatica V. Jirasek; Poa nemoralis L. subsp.
hypanica (Prokud.) Tzvelev; Poa nemoralis L. var.
pocutica Zapal.).

B Kapmarax, Ha Ilomicci, B Jlicocremy, JIiBo6Oe-
pexxHomy Cremny (kpim kpaiiHporo miBpHs Crerry)
Ta B [ipcbkomy Kpumy 3BuvaitHo. 3pocrae B mn-
POKONMCTAHMX, MillTaHMX Ta COCHOBMX JIicax, cepe
YarapHMUKiB, Ha JIICOBMX Ta/IsfIBMHAX, BUPYOKax Ta
BiTpoBaax, Ha KaM SIHUCTUX BiICIOHEHHAX, OXO-
IA4U IO cy6anbnil71c1,1<oro noscy B Kaprnarax Ta Ha
Ainax B KpuMy i € ;ocuTh 3BMYAIIHUM B TpaB AHO-
MY IIOKpUBi, 6epe ydacTh y popMyBaHHi 6araTbox
POCIMHHUX acoLialiil, B AKMX HEPIZKO BUCTYIAE
nominaHToM abo cybpominantom (Pojarkova, 1977;
Dubyna et al., 2009). Bug mopdomnoriuno 6mm3bkumit
io P. palustris, Bif sIKOro BifpisHsA€ETbCA BifCyTHic-
TI0 260 HafABHICTIO /nmie He6AraThbOX 3BUBUCTUX
BOJIOKOHELIb Ha Ka/IIOCi HVDKHIX KBiTKOBUX JIyCOK
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(y P. palustris HYDKHI KBITKOBI J1ycKu 3 j06pe pos-
BUHEHMM ITyYKOM JOBIUX 3BUBUCTUX BOJIOKOHEIlb
Ha Kamoci). Cunonimom P. nemoralis L. € P. hypa-
nica Prokud., 3a sxuii mpmitMamu pociuHM, sKi
BiIpisHAIOTBCS Bif TUmoBMX P nemoralis memo
MeHIIMMM Konockamu (2,5-3,0 MM 3aBf.) 3 TOIOI0
Biccio (y P. nemoralis s. str. Konocku 3-5 MM 3aBf,.,
3 KOPOTKOBOJIOCHCTOIO BiCCI0) Ta HIDKYe po3Mmilie-
HUM HDK B IIOIEPEIHbOTO BUY BEPXHIM BY3/IOM
crebna (mobmusy yoro cepenvuu). HasiHicTp 1e-
pexigHux dbopM MK Ha3BaHMMM TAKCOHAMU [IA€
micTaByM CyMHiBaTucs y BUoBOMy craryci P hy-
panica, a 3a ceifuennam O.M. Tlospkosoi (Poyar-
kova, 1965, 1977), onyuieHHs oci Konmocka y P ne-
moralis He 3aBXV BUpaxeHo. He BUK/IIOUEHO, 1110
e — P. nemoralis L. var. coarctata Haller f. ex Gau-
din, naBegenuit €. M. JlaBpenkom y "®nopi YPCP"
(Lavrenko, 1940), mo 3pocTae Ha TrpaHiTHUX Ta
nickoBMKOBUX ckenAx. Pocmyam P nemoralis myxe
MiHMBi 3a GopMoro cTeben Ta iXHIM OIYIIEHHM,
XapaKTepoM JIMCTKIB (IIMPUHOI, MIIIBHICTIO, iHO-
Ii MPOSBIISETHCS 3TOPHYTICTD), ONYLIEHHAM IiX0B
JUCTKIB, GopMoOI0 i posmipaMmu BOJOTI, KiIbKiCTIO
KOJIOCKIB 1 KBiTOK B KOJIOCKAaX, OITyLIEHHAM HVDKHIX
KBITKOBUX JIyCOK Ta IHIIMMM MEHII 3HA4yIIMMMU
O3HaKaMM sIKi, TIpOTe, He MAlOTh IIeBHOI reorpadiv-
HOI IPUYPOYEHOCTi, a 3YMOBJIEHI E€KOIOTIYHUMMU
yMOBaMM Miclie3pocTaHb (OCBIT/IEHHSM, XapaKTe-
POM cybCTpary, BUCOTOI0 MiCLie3pOoCTaHb HaJ, piB-
HeM Mopsl Tolo). B minomy, misa Bupy xapakrepHi
I7IAfIKi 110 BCill TOBXXMHI cTeba 3 Iy>Ke po3craBiie-
HUMI BY3/laMy, 3 AKMX BEPXHIill 3aBX/IM po3Mmille-
HUI BUILE CepefiuHY cTeO1a, 3aBXK 1 [IajKi MiXBH,
JIMCTKOBI IVIACTMHKY Ay>Ke BifxwiieHi Bix creOna,
Iy>ke KOpOTKi s3mukn mucTKis (0,1-0,5 MM 3aBz.),
BOJIOCIICTAa BiChb KOJIOCKA, JOCUTb BY3bKi HIDKHI
KBITKOBI nycku (2,2-3,5 MM 3aBAi.) 3 HEBEIUKUM
IIyYKOM JIOBIMX 3BMBMCTUX BOJIOKOHEIb IIpM OC-
HOBi. Bupineni B mexxax P. nemoralis pisHOBUAHU 3
4MCeNbHUMMU Nepexifaumu GopMaMu Ta 4acTo 6e3
reorpaiyHol IpUypOUYEeHOCTI He HAIOTH IifcTaB
pO3I/LAfATY IX Y paH3i OKpeMUX TaKCOHiB. 30Kpe-
ma, H.H. IIBenvoBuM (Tzvelev, 2009) y Mmexxax Bugy
3 TEpUTOPii YKpaiHyu BUJIIIEHO [IBA PiSHOBUIM, AKi
6iMbLI-MeHIII IPUYPOYEHi O IeBHMX €KOTOIIIB: Var.
popovii Tzvelev (onucano 3 c. IlogropsHu, OKOIIL
MykadeBa, HaBEJIEHO AK €HJeMiYHMIT PiSHOBIJ, I
aHJe3UTOBMX BimcnoneHns Kapmar) — Bix Tumoso-
IO pisHOBUJY POCIAMHMU BiIpi3HAIOTBCA IIOBHOIO
a60o MaiDKe IIOBHOI Bi[ICYTHICTIO ITy4Ka JIOBIMX
BOJIOKOHELIb Ha KAaJIIOCi HVDKHIX KBITKOBUX JTYCOK;
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3 TPaHITHMX BificTOHEHb okomuub JKuTommpa —
var. zhitomirica Tzvelev, sxuit Bif morepegHbOTO
BifIpi3HA€TbCA KOPOTIIMMM HVDKHIMM KBITKOBUMM
nyckamu (67M3bKO 2,5 MM 3aBfi.) Ta C/IaOKOLIOP-
CTKMMU HiJ} By3/TaMu CTe6/IaMu.

Poa paczoskii Tzvelev (Poa sterilis auct. non M.
Bieb., p. p.).

B IIpudopHOMOp’]; 3pOCcTae Ha CTEOBUX Mi/ISTH-
KaX. TakcoHOMiYHMIT cTaTyc CyMHiBHMII, Xoda i
BU3HAETbCA B LIMTOBaHUX 0Oasax maHux (Valdés et
al., 2009; POWO, 2024; World Plants, 2024). Onu-
cauuit H.H. IIsenpoBum (Tzvelev, 2009) 3 okonuiipb
Xepcona. Bip 6nusbkoro P. sterilis M. Bieb., 3 siko-
rO BiH BUJII/IEHNIA, Bilpi3HAETbCA IONOI0 BicCIO KO-
JIOCKa Ta HalBMILIM BY3/IOM CTeO/a, po3MillleHUM
HOO/IN3y JI0TO CepefyHN i CXOBAaHMM IIij IiXBOIO,
a Big P versicolor Besser (= P. erythropoda Klo-
kov) — Bumie posmilieHNM HailBUIIMM BY3/IOM i
CM3YBaTo-3e/IeHNM 3a0apBIeHHAM BCiel pocmu-
HI. 3a aBTOPOM, € eHJeMiKOM NpPHUAHIIPOBCHKOTO
IIpuyopHOMOD’S, 11 1O HBOTO, IMOBIpHO, Ha/IeXKaTh
BKasiBku P, sterilis gyst XepcoHChKOI 06/1acTi.

Poa palustris L. (Poa fertilis Host; Poa palustris
L. subsp. volhynensis (Klokov) Tzvelev; Poa pineto-
rum Klokov, nom. inval. (descr. ukr.); Poa serotina
Ehrh. ex Hoffm.; Poa turfosa auct. non Litv.; Poa vo-
Ihynensis Klokov).

Ilo Bciit Tepuropii Ykpainn, xpim Kpumy. 3po-
CTa€ Ha CUPUX, 3aIUIABHMX 1 3a00I0UEHMX TTyKaXx,
y 3aIUIaBHUX JicaX, Ha 00J0Tax, mo beperax BO-
IoitM, 3pinmKa Ha BMpPYOKaX, y IITYYHUX JIiCOBMX
HaCaJPKEHHSIX i3 6/IM3bKUM 3a/IATaHHAM IPYHTOBUX
BOJI, BUTPUMYIOU TpUBaje 3aTOIIeHH:. Pocinun
Iy>Ke BapiloloTh 3a (OPMOIO Ta OIYIICHHSM CTe-
6er1 71 TMiXOB JMCTKIB, IyCTOTOI BOMOTI, KilbKiCTIO
KOJIOCKIB i KBiTOK y HMX Ta iHIIMMM O3HaKaMI AKi,
IIpOTe, HE MAIOTh TAaKCOHOMIYHOIO 3Ha4YeHHA. Bip
TAKOTO XK HIMPOKO IMOIIMPEHOro i MOopdomoriyHo
IIOf[i6HOTO, ajle eKOIOTiYHOo BigMinHoro Poa nemo-
ralis Bigpi3sHAETbCSA MOBUIMMMU S3MYKAMM JTUCTKIB
(0,6)1,2-4(6) (a e 0,1-0,5) MM 3aB].), TOIOI0 BicCIO
KOJOCKiB (y P. nemoralis BoHa KOPOTKO OIyILIEHA),
HEPiIKO MIOPCTKUMM IIiJi HVOKHIMM BY3JIaMU CTe-
6mamMy Ta 4acTo pO3MillleHMM ONMM3bKO CepelyHu
cTebma HaitBuIMM BysnoM (y P nemoralis crebna
I7IaJIeHbKI 110 BCil JOBXMHI, 3 Iy>Ke PO3CTaB/ICHN!-
MU By3/IaMI, 3 AAKMX HalBUIINI 3aBXAM po3Millie-
HMI1 Y BepXHiit TpeTuHi cre6ma). Cunonimom P. pa-
lustris € P. volhynensis, onucanuit M.B. Kioxosum 3
JKutoMmnpcpkux miciB, AKMit HABOAUBCS Y BiTYU3-
HAHIN mitepatypi (Poyarkova, 1977, Opredelitel...,
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1987, Mosyakin, Fedoronchuk, 1999) six camocriit-
Huit Bup. 3a P volhynensis Klokov mpuitmanu poc-
7VMHY, AKi Bif TMnoBux P palustris BinpisHAIOTbCS
MaJi)Ke TIOBHOXO BiICYTHICTIO ITy4YeyKa JOBTUX 3BU-
BIUICTUX BOJIOKOHELb IIPY OCHOBI HVDKHIX KBITKOBUX
JTYCOK i Ma/JIOKOTOCKOBOIO BO/OTTIO. He BuKiIoue-
HO, 1O Lie eKojoriuHa gopma P palustris, xapak-
TepHa /s BOJIOTYX i 3aTiHeHMX MicuespocTaHb. Lle
nigTBepmxyerbcs npumitkoro H.H. Isenbosa (Tz-
velev, 1974b), me BiH muie, 1150 3pasKy LbOTO IMif-
Bupy (y 1974 p. BiH jtoro posrispae sk migsug — P
nemoralis L. subsp. volhynensis (Klokov) Tzvelev)
JIETKO BifIpPi3HAIOTBCA Bifl €K3eMIUIAPIB TUIIOBOTIO
ninsuny (P nemoralis L. subsp. nemoralis) nosru-
MU MaJIOKOTIOCKOBMMMU Ti/IOYKaMM BOJIOTI i o6pe
IIOMITHUMM TPOMDKHUMM JKUIKAMJ Ha HVKHIX
KBITKOBUX JyCKaX, OfHaK He BUKJIIOUEHO, WO i
BiIMiHM € JIMII€ HACMiJKOM 3pOCTaHHSA B YMOBax
6inpIoro 3Bo/IOKeHH i 3arineHHs1. CuHOHIMOM P
palustris € Takox P. turfosa auct. fl. ucr., non Litv,,
SAKNIT TTOMUIKOBO HaBonuBca ans Kapmat, Ilomic-
ca, niciB Ilepegkaprartd Ta MiBHIYHOI YacTMHMU
Jlicocteny (Opredelitel..., 1987; Mosyakin, Fedo-
ronchuk, 1999; Onyshchenko et al., 2022), 3a sxnit
NpUIIMaNy pOC/IVHY, B AKUX HVDKHI KBITKOBI JTyCKI
2,8-3,6 MM 3aB[., 1ulle 3 HebararbMa 3BUBUCTUMUI
BOJIOKOHIAAMU Ha Kajumoci (y Tunosux P palustris
HIDKHI KBIiTKOBi mycku 2,3-3,2 MM 3aBJl., 3 HeBe-
JMKNM, ane Jobpe PO3BMHEHNMM ITYYKOM JIOBIUX
3BUBMCTUX BOJIOKOHeIb Ha Kamoci). Tumosuit P
turfosa Litv. (P, pratensis L. subsp. turfosa (Litv.) Vo-
rosch.) nommpennii B kpainax banTii Ta eHTpanb-
HO- i MBHIYHOEBPOIIENICHKIiNl YacTnHax Pociicpkol
Depepanii i B YKpaiHy He 3aX0OUTh.

Poa pratensis L. [P. pratensis L. subsp. pratensis).

ITo Bciit Tepuropii YKpainm, 3sBuyaiHo, Ha IiB-
pHi B Creny — pipuwe (o gonunax pivok). B Kap-
IaTax 3poCTae Ha JIyKax, ra/sIBIHAX, y3/iccsx, 60-
norax (6epe3oBMX, [EePHUCTOOCOKOBO-TilTHOBIUX,
OCOKOBUX), Y CybaybIiiicbkoMy 1osici (pasoMm 3 Poa
alpina yTBOpI0O€ TOHKOHOTOBI JTYKM Ha HEBEIMKUX
ITSTHKAX 6i/ist CTINOMI TBApVH i Ha TACOBUINAX); B
Kpumy spocTae B piBHMHHUX i TipCBKMX MMCTAHUX
Ta COCHOBIUX /icax (JOMiHY€ B 371aKOBO-Pi3HOTpaB-
HUX YIPYIIOBAaHHAX COCHAKIB), Ha AilIaX; 4acTo
TPAIULAETHCA M0 Y30i4dAX AOPIr, Hafalo4l epeBa-
Iy IOMipHO 3BOJIOKEHVM IpyHTaM. Bif 61m3bkoro
P angustifolia L. (sxmit iHopi TpakTyeTbcs K P
pratensis L. sybsp. angustifolia (L.) Dumort.) Binpis-
HAETBCA He TUIbKM MOP(OJIOTiuHO, a i eKOJIOTi4HO
(P angustifolia mpuypovennit B ropax KO CYXUX

MiCIIb HIDKYMX MiCLIe3pOCTaHb i B cy6anbnil7[cm<m71
I05IC He 3aXOfIUTh).

Poa rehmannii (Asch. & Graebn.) K.Richt. (Poa
nemoralis L. subsp. rehmannii Asch. & Graebn.; Poa
anceps Rehmann 1873, non Forst. 1786).

B Kapmarax, gy>xe pigko: HaBoguTbcs ana Yop-
Horopu (Mix c. bucrpers i cmtT BepxoBuna) (360-
pu Tipmdennpa, 1927 p., LW) ta Ynsuun: xpeber
Yopumit [lin, e MOKamiTeTH JOCUTH YUCENDbHI, ane
3aJIMalOTh HEBENMKI IiIAHKU. BysbKomoKanbHMIA
CXifHOKapHaTcbKmil eHpeMmiunmii Buj. B VYkpaini
oxoponserbcs fAK "pigkicamit’ Bup (https://zakon.
rada.gov.ua/laws/show/z0370-21#n17).

Poa remota Foeselles (Poa chaixii Vill. subsp. re-
mota (Forselles) K. Richt.; Poa chaixii Vill. var. remota
(Forselles) Jess.; Poa sudetica Haenke subsp. remota
(Forselles) Nyman; Poa sudetica Haenke var. remota
(Forselles) Fr.; Poa sudetica auct. non Haenke).

B Kapnarax, Ha Ilomicci, B Jlicocremy, cnopa-
IWMYHO, Jie 3pOCTa€ B TIHUCTUX, BOTIOTUX TMCTAHUX
Jicax Ta ysjiccax, iHOALI Ha 3a60/7104eHNX TyKax,
Y30OBX IOTiUKiB (ajie B yTBOPEHHi TpaB’HOTO 10-
KpUBY 3Ha4HOI y4acTi He Oepe); a TAKOX Jiy>Ke pifi-
Ko Ha niBHoui Cremny.

Poa sterilis M. Bieb. (Poa biebersteinii H.N. Po-
jark.; Poa sterilis M. Bieb. subsp. biebersteinii (H.N.
Pojark.) Tzvelev; Poa sterilis M. Bieb. var. bodra-
kense Tzvelev; Poa sterilis M. Bieb. var. juzepczukii
Tzvelev; Poa rupestris M. Bieb. ex C.A. Mey., nom.
illeg.).

B Iipcbkomy Ta IliBrennomy Kpumy, 3Budaiio,
e poCcTe Ha KaM STHUCTUX BiC/TOHEHHSX i CKemsX,
y CyXMX CBIiT/IMX micax, Ha fAiax; pigue B Ilepen-
rip’ax Kpumy, Kpumcpkomy Jlicocreny ta Kpum-
cpkomy Cremy, a Takox B Creny (B monmssi JHi-
npa, o piukax Miycy i Kpunni). Mopdonoriuno
MinnuBuit Bug. Ak i P nemoralis, Tunosuin Poa
sterilis Ma€e TyCTOBOJIIOCUCTY BiCb KO/IOCKa i Jyxe
BimxuteHi Bif cTe6/a MIACTUHKY JIUCTKIB, ajie Bifi-
Pi3HAETbCA TPOXM MOBIIVMMM HVDKHIMU KBITKOBM-
mu nyckamu (3,2-4,0 mym, a He 2,2-3,5 MM 3aB[,.)
6e3 IydYka JOBIMX 3BMBMCTUX BOJIOKOHELb IIPU
iXHiil OCHOBi, OiIBLI-MEHII IIOPCTKUMM IIiJi BO-
JIOTTIO Ta By3/laMy CTe6/1aMu, HypK4de pO3MillleHNM
HaBUIIVM CTeOlIOBMM BY3/IOM (y HVDKHIN, a He y
BepXHiiT TpeTuHi cTe61a) Ta HOBIIMMU SA3UYKAMMU
muctkis (0,5-1,5 MM, a He 0,1-0,5 MM 3aBg.). CuHO-
HiMoM Poa sterilis € P. biebersteinii H.N. Pojark. 3a
OCTaHHill MpuiiMany pocauHy, sKi Bif Tunosux P
sterilis BiTpi3HAIOTHCS PO3TIOTOI0, 6araTOKBITKOBOIO
BOJIOTTIO 3 JIOBT'MIMM Ti/IOYKaMU, PO3MIIIEHMMY IO
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3-5 (a He o 2-3) B HIDKHIX By3/Iax, HasIBHICTIO He-
BEJIMKOTO Iy4YKa JIOBTUX 3BUBUCTUX BOJIOKOHEIlb
IIPM OCHOBi HIDKHBOI KBITKOBOI JIyCKM Ta MEHII
IIOPCTKUM CTe6JIOM 3 HAJBUIIMM BY3JIOM, PO3Mi-
eHNM o613y itoro cepeguun. H.H. IIBenboBum
(Tzvelev, 2009) 3 Kpumy onucani gBa pisHOBUAM —
P. sterilis var. bodrakense Tzvelev (pocnuuu cuHio-
BaTO-3€/IEHKYBaTi; HVDKHI KBiTKOBi JIyCKM B HIDK-
Hill 9acTMHI MDK >KMIKaMU KOPOTKOBONOCUCTI) Ta
var. juzepczukii Tzvelev (Bomori mmpoko posmoris
HaBMIIMII BY30/7 CTeOna po3MillleHuil Heropa-
nik jtoro cepepuun). 3a O.M. Iospkosoro (Poya-
rkova, 1965), nmepeBakHa 6i/lbIIiCTh BKa3iBOK IPO
3poctanHs P sterilis Ha miBIHI KpalHM CTOCYETHCS
P, versicolor s. 1.

?Poa supina Schrad. (Ochlopoa supina (Schrad.)
H. Scholz & Valdés; Poa annua L. subsp. supina
(Schrad.) Link).

Hasopgurbcst st Kapmar (Tzvelev, 1974b; Mo-
syakin, Fedoronchuk, 1999; POWO, 2024; World
Plants, 2024), MOXX/IMBO IIOMUJIKOBO, 3aMicTb P
annua, Bifl AKOTO BifIpi3HAETHCA MEHIINM YJIC/IOM
JKMJIOK Ha HVDKHIN KBiTKOBIi /TyCIi (3, a He 5, AK y
P. annua), posmmmy munaxkamu (1,2-1,7 MM 3aBj.,
aHe 0,6-1,1 MM, AK Yy P annua), Ta iHIMMUM SUIIIOIN-
HJYM HabopoM xpomocoM (2n = 14, y P annua 2n =
28) (Tzvelev 1974Db).

Poa x taurica H.N. Pojark. (Poa compressa L. x
Poa pannonica A. Kern. (?P. sterilis M. Bieb.).

B Kpumy (B ropax ta Ha IliBgenHomy Oepesi
Kpumy), 3pinka, 3pocTae Ha KaM SIHUCTUX CXVJIAX
i CKenAX y COCHOBUX, SUTIBIIEBUX, @ TAKOX Y CBIT-
NMX Ta CYXUX AYOOBUX Jicax, cepef YarapHMKIB y
HIDKHBOMY TipChKOMY mosci. KpuMcpkmit enemik
ribpuiOreHHOTO OXO/PKeHH:. B YkpaiHi oxopoHs-
€Tbcs 3i cTaTycoM "HemocTtaTHbo Bimomuit' (https://
zakon.rada.gov.ua/laws/show/z0370-21#n17). Big
61mm3bKoro P. compressa BinpisHAETHCA IOPCTKIMU
cTebmaMu Ta gelo OUIbIIMMIY HVDKHIMY KBIiTKOB-
mu nyckamn (2,5-4,0 mm, a He 2,0-2,5(3) MM 3aB[.).
Ha pymxy M.M. IIBenvoBa (Tzvelev, 1974b), P. tau-
rica €, IMOBIPHO, BUIOM JIJaBHHOTO TiOPUIOTEHHOTO
noxomkeHHs (P. compressa x P. sterilis).

Poa trivialis L. (Poa sylvicola Guss.; Poa trivialis
L. subsp. sylvicola (Guss.) H. Lindb.).

3BU4aiiHO MO BCiil TepuTopii YKpaiHu, BKIIIOY-
HO 3 Kpmmom. 3pocTae Ha 3allaBHUX, YaCTKOBO
MOKPMX /TyKax i HOMOHMHAX (fe iHOAI fJoMiHye Ta
criB/iOMiHy€), Ha 6oroTax, mo Geperax BOJOJM,
Y3/IiCCAX, Y 3aIVIaBHUX JIiCaX, BilbIIHAKAX, HA BU-
pyOKax; iHopi AK 6yp sH. PocmHu gyske BapiloloTh
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3a JIOBXMHOIO i INMPUHOK JMUCTKIB, OIYIIEHHAM
cTeberI Ta IIiXOB IUCTKIB, po3Mipamu i popmoro Bo-
JIOTi, KIZIBKICTIO KBITOK Y KOTOCKY Ta IXHIM 3a6apB-
JIeHHSM, (HOPMOI0 KOJIOCKOBUX i KBITKOBMX JIYCOK
Ta iHIIMMM O3HaKaMu. Y BIiTYM3HAHIN iTepaTypi
BUJI HABOAUBCA IIijJ ABOMa HasBamum: P trivialis L.
i P sylvicola Guss. PocnuHu OCTaHHBOTO MOXKYThb
BifpisHsATHCSA (ae He 3aBX/M) JIMIlle TOTOBIEHM-
MM MDKBY3J/IAMM KOPEHEBUIL, PO3/IiIeHVIMY TTI60-
KMMH TIepeTKKaMMI.

Poa ursina Velen. (P. media Schur, nom. illeg.; P
laxa auct. non Haenke).

B Kapmartax: xpeber Mapmaporu (ropn 3ebpaH,
[Tin-IBan MapmapocpKuit), ie 3pOCTae Ha TipChbKUX
JTyKaX, KaM AHUCTYUX CXMJIaX Ta CKEJIAX Yy BePXHbO-
My ripcbKoMy mosici, fyxKe pigko (ue enuHi, Bigo-
Mi Ha CPOTOAHI Micle3pocTaHHsA B YKpPaiHCBKMX
Kapnarax). Hailommkumm MiCLe3pOCTaHHAM €
PopHsHCbKi ropu (3aranpamit apean Bupgy — Cxin-
Hi 11 IliBgenni Kapnaru, bankancbki ropy — kap-
mato-6aIKAHCHKUI BUCOKOTIpHMIT (@/bmilichKMit)
engemik). B miteparypi Bupj paniuie HaBORMBCS
OlHOYACHO IIif, ABOoMa HasBaMu: K P laxa Haenke
(P. tremula Schur) i P. media Schur, nom. illeg. (Po-
yarkova, 1965) a6o muue sk P. media Schur (Tzve-
lev, 1974b; Chopyk, 1976; Poyarkova, 1977; Opre-
delitel..., 1987; Mosyakin, Fedoronchuk, 1999). 3a
O.M. Iosipxosoto (Poyarkova, 1965) P. laxa Binpis-
Hs€TbCA Bif P media (B HamoMy posyminHi Poa ur-
sina Velen.) HasABHICTIO ITy4YKa BOIOKOHEI[b TP OC-
HOBI HIDKHDBOI KBITKOBOI JIYCKM i 4aCTO IIOHMKIIOKO
Ha BepXiBlli BOJIIOTTIO i, BOHA BiMivasa, 1O B rep-
Oapisfx BoHa TaKux pocayH He 6aunna. [Ticna O.M.
[Mosipkosoi (Poyarkova, 1965) HixTo 6inbue P. laxa
He HaBojuB. Ha choropni Bctanosneno, mo P laxa
nomypenuit mue B ropax Cepenuboi Ta IliBgen-
Hol €Bpomnu i B Ykpainy He 3axonutb (Valdés et al.,
2009; POWO, 2024; World Plants, 2024).

Poa versicolor Besser (Poa erythropoda Klokov;
Poa nemoralis L. subsp. podolica Asch. & Graebn.;
Poa podolica (Asch. & Graebn.) Blocki ex Zapal,;
Poa polonica Blocki; Poa stepposa (Krylov) Roshev.;
Poa sterilis M. Bieb. var. versicolor (Besser) Griseb.;
Poa sterilis M. Bieb. subsp. versicolor (Besser) Asch.
& Graebn.; Poa sterilis M. Bieb. subsp. versicolor
Besser rasse polonica Asch. & Graebn.; Poa versico-
lor Besser subsp. erythropoda (Klokov) Tzvelev; Poa
versicolor Besser stepposa (Krylov) Tzvelev).

B 3axiguomy Jlicocteny (mo p. [Ouicrep i
JIOTO TIPUTOKAX, 3aXOAuThb TakoX B IIpuxap-
IMaTChbKi JTicu), MOOMMHOKI MicCIje3HaXOMKeHHsS B
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JliBo6epesxHomy Jlicocteny i Crerty, e 3pocTae Ha
BAaIlHAKOBMUX 1 TilICOBUX BiJC/IOHEHHAX, CTEIOBIUX,
YacTO KaM SHUCTUX CXWIaX, Cepel 4arapHMKIB,
3pifjKa B PO3PIIPKEHMX JIiCaX 3 BUXOJAMM BAIIHAKY.
Mopdornoriuno MinmmBuit Bupi (myxe Bapiloe 3a
po3MipaMu Ko/IOCKiB, GOpMOI0 BOIOTI, po3MillieH-
HsIM Ha CcTe0s1i BepXHiX cTe6/I0BUX BY3/IiB Ta iH. 03-
Hakamn). Y BiTUM3HAHIN iTepaTypi BUJ HaBOLUB-
s mif pisHMMM Ha3BaMu (IMB. CMHOHIMIKY). 3a P
erythropoda Klokov, onmncanoro 3 CrpinbIiBcbKoro
Creny Jlyrancpkoi 061acTi, BU3HaBanIyu POC/IVHIA,
sIKi Big TunoBoro P. versicolor Bifpi3sHAIOTHCSA [e1o
MeHIIUMU Konockamu (3,5-5,0(6,0), a He (4,0)4,5-
7,5(9,0) MM 3aBp.) Ta HVDKHIMM IIPUKBITKOBUMMU
JyCKaMM 3 MalDKe HENOMITHUMMM IIPOMDKHUMMA
xwikamu. 3a P. podolica (Asch. & Graebn.) Bloc-
ki ex Zapal. mpmitmanu pocnunn, ki Bif TMIOBO-
ro P. versicolor s. str. Bimpi3HsOTbCsS nuiie OinbIi
pO3/IOror BONOTTIO i PO3MIIIEHHAM HaMBUIINX
cTe0/I0BUX BY3/IiB Bulle cepeiuunu crebern (y P. ver-
sicolor s. str. BepXHiil By30/1 po3MillleH1it Ha piBHi
HIDKHBOI TpPeTHHU CTebna), YUM HaOMIKAEThCS
no P nemoralis L., xyau, sK migBug, i BigHOCKIN
jioro jeski aBropu. Are, sk i Tunoswuit P. versicolor,
P. podolica mae mopctki crebnma Ta mixsu i Benuki
HIDKHI KBiTKOBi nycku (3,4-3,8 MM 3aBp.) 3 pos-
BIMHEHVM ITyYKOM HOBTUX 3BMBICTUX BOJIOKOHELb
npu ixuiit ocHosi (y P. nemoralis cTe6na rnajeHn-
Ki 110 BCill JOBXXVHI, HVDKHI KBiTKOBI TycKku 2,2-3,5
MM 3aB]l., IpY OCHOBI 3 HEBEJIMKMM ITYYKOM JOBIMX
3BMBMCTUX BOJIOKOHeNb). CyMHIBHUII BUJJOBUI
cratryc P. podolica BusHaB Hasith M.B. Kiokos,
saxuit 3a O.M. Iospkosow (Poyarkova, 1965) Bu-
C/IOBUB JYMKY, L0 BUJ HaJeXUTb Jjo P versicolor.
Cunonimom P. versicolor € Takox P. polonica Blocki,
3a AKMIT IpUIIMaIM POCIAMHMY, AKi Bifi Tunosoro P
versicolor Bifipi3HAIOTbCS JIMIIE [y>Ke LIOPCTKUMMU
cTe6/aMy 3 HANBUIIVMU BY3/IaMU, PO3MillleHNMMU
6/113bKO IXHBOI OCHOBH, 1IJO He BUCTYIIAIOTD 3 Iy)Ke
LIOPCTKMX ITiXOB Ta IyCTIlIMMM BONOTAMU. fK 3a-
yBaxye O.M. ITospkosa (Poyarkova, 1965), ocHOB-
Ha Bin3Haka P polonica Bin P. versicolor — mammit
po3Mip Komockis (3,5-5,0(6,0) MM 3aBf., Y TUIIOBO-
ro P, versicolor — 4,5-7,5 (9,0) MM 3aBp.) — cIipo-
CTOBYETbCA CaMMUMM ABTEHTUYHUMM 3pasKaMU

b. bronypkoro, sAKi MaTb [03pini konocku 4,5-7,5
MM 3aBf. Mani po3mipu konockis (3,5-5,0(6,0) MM
3aBJI.) XapaKTepHi TaKOX /I POC/INH, sIKi HaBO#MU-
mcs sk P, stepposa (Krylov) Roshev.

BucHosxn

TaxuMm 4MHOM, Ha CbOTOfHI B YKpaiHi nmpepcTaBie-
Hi 25 BUjliB pony Poa, cepep AKUX JiesIKi paHille He
HABOAMINCS Y BITYM3HAHUX IKepenax (P egorovae,
P humilis, P. klokovii, P. paczoskii), a6o HaBogmncs
nip inmvivy HasBamu: P balfourii (3amicte P, janc-
zewskii), P. media i P. laxa (3amicte P. ursina). 3apa-
xyBaHHA P. janczewskii Zapal. (= P. carpatica) y cu-
HOHIMI P palustris € ABHOI0 ITOMMJIKOIO, OCKiZIbKI
BUJIM CYTTEBO Bilpi3sHAIOTLCA He jmiile Mopdoso-
riuHo, a i1 ekonoriyHo. Huska BUJOBUX Ha3B po3-
I/IA0AI0ThCA SIK CMHOHIMU BM3HAHUX BUIB: P ste-
rilis (incl. P. biebersteinii), P. versicolor (cunonimu P
erythropoda, P. podolica, P. polonica, P. stepposa), P.
longifolia (P. fagetorum), P. nemoralis (P. hypanica),
P, trivialis (P, sylvicola), P. palustris (P. volhynensis, P
turfosa auct.). CyMHIBHUMM BUJaMM 3a/IMIIAIOTh-
cs: P egorovae (omucanuit 3 Kapnar (CBuposenn)
Ha OCHOBI KapIaTchbKux nomynauiin P. nemoralis 3
BIIKpUTKX Micle3pocTanb), P supina (HaBOZUTD-
cs1 e 3a jiteparypHumu gaHumu A Kaproar,
MOXK/IMBO IIOMWIKOBO, 3aMicTb P. annua), P. kloko-
vii (MOXXIMBO 1ie JMIle eKoIoriyHa BigmiHa P pa-
lustris sixii, K i P, egorovae, HaaHO paHT BUAY).

Ilopsaxmu

ABTOp BUCIOBIIOE WMPY NOAAKY 4i.-kop. HAH
Ykpainu C.JI. MocAkiny 3a KOHCy/bTalil Ta LiHHi
TOpajy NPy HAIIMCAHHI CTaTTi.

JOTPMMAHHA ETUMHNX HOPM

ABTOp TOBiJOM/IAAE ITPO BifICYy THICTD OY/Ib-AKOr0 KOHPIIKTY
iHTepeciB.
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A critical overview of species of the genus Poa (Poaceae) in the flora of Ukraine

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

Abstract. A brief synopsis of the genus Poa in the flora of Ukraine is presented, which includes 25 species, including those
previously not reported in Ukrainian literature (P. egorovae, P. humilis, P. klokovii, P. paczoskii) or reported under other names:
P, balfourii (instead of P. janczewskii), P. media and P. laxa (instead of P. ursina). A number of species-rank names are reduced
to synonyms: P. biebersteinii, P. erythropoda, P. podolica, P. polonica, P. stepposa, P. fagetorum , P. hypanica, P. sylvicola, P
volhynensis, P. turfosa auct. The species P. egorovae, P. supina remain taxonomically doubtful. The electronic online databases
for Ukraine do not recognize Poa klokovii, which, however, merits recognition as a species.

Keywords: coenotic timing, diagnostic features, distribution, ecology, herbarium collections, morphology, synonym, taxon,
Ukraine
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Species of the genus Phragmidium (Pucciniales)
as parasites of roses (Rosa, Rosaceae) in Ukraine
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Abstract. Four species of the genus Phragmidium parasitizing plants of the genus Rosa (Rosaceae) are recorded in Ukraine.
Phragmidium fusiforme occurs only in the Carpathians. Phragmidium rosae-pimpinellifoliae was reported only from the Cri-
mean Peninsula. Phragmidium mucronatum and P. tuberculatum are distributed much more widely and occur in Ukraine
much more frequently. A reliable feature for distinguishing these two species is a character of the upper cell and papilla of
teliospores: in P. mucronatum it attenuates gradually toward the apex to form a papilla, while in P. tuberculatum the papilla
is clearly delimited from the rounded apex of the upper cell of the teliospore. An interesting feature of all three species illus-
trated in this article but not reported previously in mycological literature is a twisting of the upper part of the pedicel of their
teliospores. The article is illustrated with photomicrographs obtained using a scanning electron microscope.

Keywords: biodiversity, distribution, mycobiota, Phragmidiaceae, Rosa

Introduction

The genus Phragmidium Link comprises autoaecial
parasites of plants of the subfamily Rosoideae (fa-
mily Rosaceae) and is characterized by subcuticular
flat spermogonia, Caeoma-type ecia, Uredo-type
uredinia, and vertical arrangement of cells in teli-
ospores. There are 115 currently accepted species
names in the genus, and 38 of them refer to parasi-
tes of representatives of the genus Rosa L. (https://
www.indexfungorum.org/). The widespread spe-
cies, P mucronatum (Pers.) Schltdl. and P. tuber-
culatum JH.H. Mill, are important pathogens of

cultivated roses. According to their morphological
features, these two species are very similar, which
causes certain difficulties in their identification. The
purpose of this study is to collate data on the distri-
bution of species of the genus Phragmidium parasi-
tizing roses in Ukraine, and to study morphology of
their teliospores using a scanning electron micros-
cope.

Materials and Methods

The specimens of fungi of the genus Phragmidi-
um parasitizing plants of the genus Rosa of the
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Species of the genus Phragmidium as parasites of roses in Ukraine

Mycological Herbarium of the M.G. Kholodny In-
stitute of Botany (KW-M, part of the National Her-
barium of Ukraine — KW), as well as literature data
on the distribution patterns of these fungi in Ukrai-
ne, were used in this study. The species distribution
within Ukraine follows the map of regions propo-
sed in the Flora of fungi of Ukraine (Heluta, 1989).
For scanning electron microscopy, the prepared
samples were coated with an ultrathin layer of gold
using a JFC-1100 sputter. Photographs were taken on
a JEOL JSM-6060 LA scanning electron microscope.

Results and Discussion

A key for identification of the species of Phragmidi-
um occuring in Ukraine and parasitizing species of
the genus Rosa is provided below.

Key to Phragmidium species on Rosa in Ukraine

1. Teliospores usually 9-14-celled, 18-23 pm
wide, on Rosa pendulina .......................

- Teliospores usually 5-8-celled, 25-34 pm wide;
on other species ...l 2

2. Teliospores rounded at the apex, with a clearly
delimited papilla ... 4. Phragmidium tuberculatum

— The apex of teliospore gradually narrows into a
papilla ... 3

3. Telia black; teliospore wall dark chest-
nut-brown; on various species ..................
..................... 2. Phragmidium mucronatum

- Telia chestnut-brown; teliospore wall lighter;
mostly on Rosa pimpinellifolia ..................
............. 3. Phragmidium rosae-pimpinellifoliae

1. Phragmidium fusiforme ]. Schrot., Jahresber-
icht der Schlesischen Gesellschaft fiir Vaterldndis-
che Cultur 48: 24. 1871 [1869]. — Phragmidium ros-
ae-alpinae (DC.) G. Winter, Hedwigia 19: 27. 1880.
— Phragmidium rosae-acicularis Liro, Bidr. Kanned.
Finl. Nat. Folk 65: 428. 1908. (Fig. 1A-D).

Spermogonia subcuticular, conical, 100 um
diam. and 40 pm high, in small groups on the up-
per or sometimes on the lower side of leaves. Aecia
on leaves, petioles, stems, and fruits: on the leaves
rounded, small, up to 1.5 mm diam., on the stems
and fruits merging into an oblong mass up to 2 cm
long, bare, orange-yellow; paraphyses colorless, cla-
vate and thin-walled, 70-90 x 10-20 pm, located
along the edge of aecia; aeciospores in chains with

well-marked intercalary cells, broadly ellipsoid, of-
ten slightly angular, 20-28 x 15-23 pm; wall color-
less, up to 3 um thick, at intervals of 1.5-2 um cov-
ered with noticeable warts or spines; germ pores
5-8, irregularly placed, contents orange. Uredinia
on the lower side of leaves, scattered or in groups
up to 1.5 mm diam., yellow, pulverulent; paraphy-
ses colorless, cylindrical or slightly clavate, bent,
thin-walled, 50 x 8-11 pm, located along the edg-
es of uredinia; urediniospores spherical or broad-
ly ellipsoidal, 18-25 x 15-21 um; wall colorless,
1.5-2 pm thick, at intervals of 1-2 pm covered with
small spines; germ pores indistinct. Telia on the
lower side of leaves, usually small, up to 0.3 mm
diam., black; teliospores 9-14-celled, most often
10-12-celled, 55-100 x 18-30 um (without papil-
lae), at transverse septae not constricted, at the top
gradually narrowed into a sharp papilla; wall brown
or dark chestnut brown, with several layers, 3-5 um
thick, covered with irregular colorless warts; germ
pores 2-4 in each cell; pedicel hygroscopic, up to
120 pm long, slightly twisted in the upper part, ba-
sally thickened to 18 um.

General distribution. 0, I, II, III — on sever-
al species of the genus Rosa L.: Europe (natural
range), introduced to North and East Asia, and
North America.

Distribution in Ukraine. On Rosa pendulina
L.: Carpathian Forests. Chernivtsi Region, Vyzh-
nytsia town, 22.06.1958 (Morochkovskyi). Iva-
no-Frankivsk Region, Verkhovyna District, Burkut
village, 08.1914 (Wroblewski, 1916); Kosiv District,
Hutsulshchyna National Nature Park (Tykhonen-
ko, Heluta, 2014; Dudka et al,, 2019), Tyudiv vil-
lage, 25.06.1958 (Morochkovskyi); Nadvirna Dis-
trict, Vorokhta town (Namyslowski, 1911), 07.1914
(Wrdblewski, 1916); Gorgany Nature Reserve, in
front of Klyva Mountain, 27.08.2010 (Heluta, Hayo-
va), (Heluta et al., 2011; Tykhonenko, Heluta, 2011;
Dudka et al., 2019), Mykulychyn village, 07.1914
(Wroblewski, 1916); Kukul Mountain, 07.1914
(Wréblewski, 1916), Chornohora Mountain Range,
08.1909 (Chmielewski, 1910); Breskul mead-
ow, 06.1914 (Wroblewski, 1916); Yaremche town,
07.1914 (Wroéblewski, 1916). Lviv Region, Droho-
bych District, Skolivski Beskydy National Nature
Park (Dudka et al., 2019); Holovske village (Krupa,
1889, Namystowski, 1914); Stryi District, Lybok-
hora village (Krupa, 1889; Namystowski, 1914).
Transcarpathian (Zakarpattya) Region, Rakhiv Dis-
trict, Yasinya village, 23.07.1986 (Dudka); Tyachiv
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Fig. 1. Phragmidium fusiforme on Rosa pendulina. A: telium; B, C: teliospores; D: upper part of teliospore
pedicel. Scale bars: A — 50 pm; B, C — 20 um; D — 5 ym
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District, Carpathian Biosphere Reserve, Uholka
Massif, Chur rock, 25.08.1984 (Heluta) (Dudka et
al., 2019); Khust District, Synevyr National Nature
Park (Dudka et al., 2019), 25.07.2013 (Tykhonenko,
Dudka, 2014).

2. Phragmidium mucronatum (Pers.) Schltdl.,
Flora Berolinensis 2: 156. 1824. — Puccinia mucro-
nata « rosae Pers., Neues Mag. Bot. 1: 118. 1794.
— Phragmidium bullatum Westend., Bull. Acad. R.
Sci. Belg., Cl. Sci. 21 (no. 2): 236. 1854. — Phragmid-
ium subcorticium G. Winter, Rabenh. Krypt.-FL Ed.
2 (Leipzig) 1(1): 228. 1882. — Phragmidium disci-
florum (Tode) J. James, Contributions from the U.S.
National Herbarium 3(4): 276. 1895. (Fig. 2A-D).

Spermogonia subcuticular, 110-115 pm diam.
and 40 um high, in small groups on the upper side of
leaves and on stems. Aecia on the lower side of leaves,
yellow-orange, rounded, up to 2 mm diam., on stems
merge into clusters up to 10 mm long; affected tis-
sues slightly thickened; occasionally aecia formed
on fruits, covering most of their surface; paraphyses
numerous, clavate or cylindrical, slightly bent, thin-
walled, 70-80 x 8-18 pm, placed at the edges of ae-
cia; aeciospores globose or irregularly ellipsoid, often
slightly angular, 20-26 x 17-21 um; wall colorless,
1.5-2.5 um thick, at intervals of 2.0-2.5 um cov-
ered with small warts, 6-8 germ pores. Uredinia on
the lower side of leaves, scattered or in groups, up to
0.3 mm diam., bare, yellow, pulverulent; paraphyses
numerous, cylindrical or slightly clavate, bent, color-
less, thin-walled, 70 x 7-15 um, located along the
edges of uredinia; urediniospores spherical, broad-
ly ellipsoidal or inverted-ovoid, 20-26 x 15-21 um;
wall colorless, up to 1.5 um thick, covered with small
spines at intervals of about 2 pm; germ pores scat-
tered, numbering about 8. Telia on the lower side of
leaves, up to 0.5 mm diam., black, pulverulent, often
merging; teliospores of 5-8, less often of 9 cells (most
often 6-8-celled), 60-110 x 22-28 pm, at transverse
septae not constricted, rounded at the base, slightly
narrowed at the apex, with a yellowish papilla 6-12
pm long; wall dark chestnut-brown, up to 5 pm thick,
the entire surface covered with bumps and irregular
warts, at the base of spore often almost smooth; germ
pores most frequently 3, sometimes 2 in each cell;
pedicel hygroscopic, colorless, noticeably twisted in
the upper part, significantly thickened to 22-27 um
in the lower part, 70-125 um long.

General distribution. 0, I, 1L, ITI — on species of
the genus Rosa: throughout the globe.

Distribution in Ukraine. On Rosa arvensis
Huds.: Western Forest-Steppe. Ternopil Region,
Chortkiv District, Babyntsi village, 10.08.1913
(Wroblewski, 1914).

On Rosa borysthenica Chrshan. (Rosa tomen-
tosa Sm. aggregate): Left Bank Forest-Steppe. Pol-
tava Region, Poltava District, Mykhailivka village,
19.07.1989.

On Rosa caesia Sm.: Polynovyi (Artemisia)
Steppe. Kherson Region, Dzharylgach island,
31.08.1935 (Illichevskyi, 1938; Tranzschel, 1939).
—Western Forest-Steppe. Khmelnytskyi Region,
Kamianets-Podilskyi District, Pryvorottya village,
20.07.1948 (Isaeva).

On Rosa canina L. s. 1.: Carpathian Forests. Iva-
no-Frankivsk Region, Kosiv District, Hutsulshchy-
na National Nature Park (Dudka et al., 2019), Kosiv,
15.05.1988 (Tykhonenko, Heluta, 2014); Kolomyia
District, Knyazhdvir Reserve, 08.1912 (Wrdblewski,
1913); Nadvirna District, Gorgany Nature Reserve
(Heluta et al, 2011; Tykhonenko, Heluta, 2011;
Dudka et al., 2019); Mykulychyn village, 24.07.1885
(Wrdéblewski, 1915). Transcarpathian (Zakarpattya)
Region, Mukachevo District, Vovchyi village,
26.08.1954 (Smitska). — Crimean Forest-Steppe.
(Dudka et al., 2004), Crimea, Simferopol (Gutse-
vich, 1952). — Crimean Steppe. Steppe Crimea
(Isikov, 1977). — Donetsk Grass-Meadow Steppe.
Donetsk Region (Kharkevych, 1959). — Left
Bank Grass Steppe. Kherson Region, Kherson
District, Brylivka town, 22.06.1953, 04.07.1953
(Radzievskyi). — Left Bank Polissya. Chernihiv
Region, Novgorod-Siverskyi District, Mezynskyi
National Natural Park (Dudka et al., 2009); Ve-
lykyi Lis village, 19.08.2004 (Holubtsova, Tyk-
honenko, 2005; Holubtsova, 2008); Rozlyoty vil-
lage, 18.08.2004 (Holubtsova, Tykhonenko, 2005;
Holubtsova, 2008); Semenivka, 03.09.2005 (Hol-
ubtsova, Tykhonenko, 2005; Holubtsova, 2008). —
Lesser Polissya. Lviv Region, Lviv District, Dubly-
any (Namystowski, 1911, 1914); Chervonohrad
District, 14.08.1985. — Mountain Crimea (Dudka
et al., 2004), Crimea, Crimea Reserve, 31.07.1936,
23.08.1936, 02.08.1937, 03.08.1938 (Gutsevich,
1952); Ai-Petri yaila, 01.09.1986. — Polynovyi
(Artemisia) Steppe. Kherson Region, Dzharylhach
island (Tranzschel, 1939); Skadovsk, 16.06.1953,
27.06.1953, 16.07.1953 (Radzievskyi). — Right
Bank Forest-Steppe. Cherkasy Region, Kaniv Re-
serve, 13.06.1940, 27.07.1940, 13.07.1944 (Rayevs-
ka, Komaretska, 1949; Solomakhina, Prudenko,
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D: upper part of teliospore pedicel.

C: teliospores;

2. Phragmidium mucronatum on Rosa sp. A: telium; B,

ig.

F

—5um

— 20 pm; C — 10 ym; D

Scale bars: A — 50 um; B
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1998). Kyiv Region, Obukhiv District, Lisnyky vil-
lage, 05.05.1973 (Lavitska). Zhytomyr Region, Berd-
ychiv District, Mali Nizhirtsi village, 12.02.1932
(Rechtman). — Right Bank Grass-Meadow Steppe.
Dnipropetrovsk Region, Kryvyi Rih (Taran,
1988a, 1988b). Odesa Region, Bolgrad District
(Radzievskyi, 1952); Lisne village, 04.10.1950
(Radzievskyi); Borodino Forestry, 09.07.1951,
21.09.1951 (Radzievskyi). — Right Bank Grass
Steppe. Mykolaiv Region, Bashtanka District, near
Snihurivka, 22.07.1952 (Radzievskyi), 09.08.1952
(Sokolova). — South Coast of Crimea (Dudka et
al., 2004), Crimea, outskirts of Yalta, 10.05.1901,
12.05.1901 (Tranzschel, 1902). — Transcarpathia.
Transcarpathian (Zakarpattya) Region (Smitska,
1955); Rakhiv District, Kosivska Polyana village,
11.06.1954 (Smitska). — Western Forest-Steppe.
Ivano-Frankivsk Region, Kolomyia District, Cher-
nelytsia town, 18.07.1913 (Wroblewski, 1914).
Khmelnytskyi Region, near Kamianets-Podilskyi,
15.07.1948, 13.05.1950 (Isaeva); Kamianets-Podil-
sky District, Podilsky Tovtry National Nature Park
(Heluta et al., 2016), Panivtsi village, 23.05.1990.
Ternopil Region, Chortkiv District, Bilche-Zolote
village, 04.05.1950 (Isaeva); Zalishchyky (Namys-
towski, 1911, 1914), 09.1918 (Wrdblewski, 1922);
Pyschatyntsi village, 16.09.1949 (Isaeva). Vinnytsia
Region, Mohyliv-Podilskyi District, Yurkivtsi vil-
lage, 20.05.1990. — Western Ukrainian Forests.
Outskirts of Lviv (Krupa, 1888; Namystowski,
1911), 16.06.1918 (Wrdblewski, 1922). Ternopil Re-
gion, Ternopil District, Berezhany (Bobyak, 1907;
Namystowski, 1914).

On Rosa centifolia L.: Carpathian Forests. Iva-
no-Frankivsk Region, Kosiv District, Hutsulsh-
chyna National Nature Park (Dudka et al., 2019),
Kosiv, 08.1910 (Wodziczko, 1911; Tykhonenko,
Heluta, 2014). Lviv Region, Drohobych District,
Skolivski Beskydy National Nature Park (Dud-
ka et al,, 2019). — Crimean Forest-Steppe (Dud-
ka et al.,, 2004). — Mountain Crimea (Dudka et
al., 2004). — Right Bank Forest-Steppe. Cherkasy
Region, Smila, 29.07.1913 (Kaznovskyi, 1915).
Kyiv city, Baikove cemetery, 12.08.1973 (Lavits-
ka). — South Coast of Crimea (Dudka et al., 2004),
Crimea, outskirts of Yalta, 28.05.1934 (Gutsevich,
1952). — Western Forest-Steppe. Vicinity of Vin-
nytsia town, 10.06.1912, 19.07.1912 (Dobrovolskiy,
1914). — Western Ukrainian Forests. Outskirts of
Lviv (Krupa, 1889; Namystowski, 1911), 09.1918
(Wréblewski, 1922).

On Rosa chinensis Jacq.: Western Forest-Steppe.
Ternopil Region, Chortkiv District, Zalishchyky
town (Rouppert, Wrdblewski, 1910).

On Rosa corymbifera Borkh.: Central (Right
Bank) Polissya. Kyiv city, Pushcha-Vodytsia,
25.05.1922 (Zerov). — Cis-Carpathian forests. Lviv
Region, Stryi District, Pidhirtsi village, 12.08.1917
(Petrak, 1925). — Left Bank Forest-Steppe. Sumy
Region, Sumy District, Mykhailivska Tsilyna Nature
Reserve (Morochkovskyi, 1958b; Dudka et al., 2009;
Lytvynenko et al., 2021), 02.08.1957 (Mykolayenko).
Chernihiv Region, Pryluky District, Ichnya Nation-
al Nature Park (Dudka et al, 2009), Augustivka
village, 29.08.2006 (Tykhonenko, Dudka, 2007);
Kykoly village, 31.08.2006 (Tykhonenko, Dudka,
2007). — Left Bank Grass Steppe. Kherson Re-
gion, 10.08.1932 (Moskovets). — Mountain Crimea
(Dudka et al.,, 2004). — South Coast of Crimea
(Dudka et al, 2004). — Western Forest-Steppe.
Khmelnytskyi Region, near Kamianets-Podilskyi,
22.08.1927, 23.08.1927 (Panasyuk); Khmelnytskyi
District, Solobkivtsi village, 20.08.1985.

On Rosa gallica L. (cult.): Western Ukrainian
Forests. Outskirts of Lviv (Krupa, 1886; Namys-
towski, 1911).

On Rosa lonaczevskii Dubovik (Rosa canina ag-
gregate): Right Bank Forest-Steppe. Kyiv Region,
Obukhiv District, Chaiky village, 10.07.1984.

On Rosa lupulina Dubovik (Rosa canina aggre-
gate): Left Bank Grass-Meadow Steppe. Donetsk
Region, Mariupol District, Kamiani Mohyly Nature
Reserve, 27.09.1954 (Morochkovsky), 09.09.1986.

On Rosa maeotica Dubovik (Rosa canina aggre-
gate): Donetsk Grass-Meadow Steppe. Luhansk Re-
gion, Dovzhansky District, Provalskyi Step Nature
Reserve, 09.07.2005 (Tykhonenko, Dudka, 2005b;
Dudka et al,, 2009). — Left Bank Grass-Meadow
Steppe. Donetsk Region, Mariupol District, Kami-
ani Mohyly Nature Reserve, 02.05.1954 (Boichuk),
09.07.1978.

On Rosa majalis Herrm. (Rosa cinnamomea
L. sensu lato): Starobilsk Grass-Meadow Steppe.
Kharkiv Region, Izyum District, Artemivske For-
estry, 22.05.1969 (Savchenko) — Kharkiv For-
est-Steppe. Kharkiv (Tranzschel, 1939).

On Rosa podolica Tratt. (Rosa canina aggregate):
Western Ukrainian Forests. Ternopil Region, Ter-
nopil District, Kuryany village, 16.08.1985. — Car-
pathian Forests. Chernivtsi Region, Vyzhnytsia
District, Ust-Putyla village, 26.06.1958 (Morochk-
ovskyi).
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On Rosa saxatilis Steven: Mountain Crimea.
Crimea, Bilohirsk District, Zemlyanychne village,
08.09.1960 (Smitska). — South Coast of Crimea.
Crimea, Feodosia city council, Karadag Nature Re-
serve, 27.07.1982 (Heluta, Andrianova, 1984).

On Rosa sosnovskyi Chrshan. (Rosa canina aggre-
gate): South Coast of Crimea (Dudka et al., 2004),
Crimea, Feodosia city council, Karadag Nature Re-
serve, 27.08.1981 (Isikov), 24.07.1982 (Heluta, An-
drianova, 1984).

On Rosa subpygmaea Chrshan. (Rosa livescens
Besser sensu lato): Left Bank Grass-Meadow Steppe.
Donetsk Region, Mariupol District, Kamiani Mo-
hyly Reserve, 04.06.1953, 27.09.1954 (Morochk-
ovskyi), 05.07.1953 (Kuznetsova). — Starobilsk
Grass-Meadow Steppe. Luhansk Region, Starobilsk
District, Striltsivskyi Step Nature Reserve, 07.1953
(Morochkovskyi, 1958a; Dudka et al., 2009).

On Rosa tesquicola Dubovik (Rosa corymbi-
fera Borkh. sensu lato): Left Bank Grass-Meadow
Steppe. Donetsk Region, Kalmius District, Khomu-
tovsky Step Reserve, 22.09.1954 (Morochkovsky).

On Rosa tomentosa Sm.: Western Ukrainian For-
ests. Outskirts of Lviv (Wrdblewski, 1922).

On Rosa tschatyrdagi Chrshan. (Rosa spinosissi-
ma sensu lato): Mountain Crimea. Crimea, Nikita
yaila, 16.06.1999 (Kuzub, Tykhonenko, 2000).

On Rosa turcica Roug: Crimean Steppe (Dudka
et al., 2004), Crimea, Lenino District, Maryivka vil-
lage, Opuk Mount, 11.05.1990.

On Rosa uncinella Besser (Rosa corymbifera
Borkh. sensu lato): Mountain Crimea (Dudka et
al.,, 2004), Crimea, Bilohirsk District, Kok-Asan
tourist base, 02.09.1986. — South Coast of Crimea.
(Dudka et al., 2004), Crimea, Feodosia city council,
Karadag Nature Reserve, 27.07.1982 (Heluta, An-
drianova, 1984).

On Rosa sp. (cult.): Left Bank Forest-Steppe.
Sumy Region, Romny District (Lytvynenko, Vasy-
lyeva, 2019). — Right Bank Grass-Meadow Steppe.
Kropyvnytskyi (Golubkov, 1916). — Right Bank
Grass Steppe. Mykolaiv, 04.05.1894, 12.05.1894
(Isachenko, 1896). — Right Bank Forest-Steppe.
Cherkasy Region, Smila, 02.05.1913 (Kaznovskyi,
1915). Kyiv, Fomin Botanical Garden, 15.07.1926
(Girzhytska, 1926). — Kharkiv Forest-Steppe.
Kharkiv Region (Trebu, 1913).

On Rosa sp.:. — Carpathian Forests. Chernivtsi
Region, Vyzhnytsia District, Vyzhnytskyi National
Nature Park (Dudka et al., 2019). Ivano-Frankivsk
Region, Kosiv District, Hutsulshchyna National
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Nature Park (Dudka et al., 2019), Kosiv, 05.09.2013,
09.09.2013 (Tykhonenko, Heluta, 2014). Transcar-
pathian (Zakarpattya) Region, Khust District, Syn-
evyr National Nature Park (Dudka et al., 2019),
30.08.2013 (Tykhonenko, Dudka, 2014). — Central
(Right Bank) Polissya. Kyiv Region, Fastiv District,
Boyarka, 27.05.1924 (Tselle, 1925). Khmelnytskyi
Region, Shepetivka District, Slavuta, 16.09.2018
(Heluta) (Heluta et al., 2019). — Crimean For-
est-Steppe. (Dudka et al., 2004), Crimea, Bakhch-
ysarai, 17.06.1916 (Garbowski, 1924). — Donetsk
Grass-Meadow Steppe. Donetsk Region, Krama-
torsk District, Svyati Hory National Nature Park,
02.10.2004 (Tykhonenko, Dudka, 2005a). Luhansk
Region, Dovzhanskyi District, Provalskyi Step Re-
serve, Kalynivska parcel, 09.07.2005 (Tykhonen-
ko, Dudka, 2005b); Shchastia District, Stanytsia
Luhanska town, 15.09.2005 (Tykhonenko, Dudka,
2005b). — Kharkiv Forest-Steppe. Kharkiv (Jacze-
wski, 1912). — Left Bank Forest-Steppe. Chernihiv
Region, Nizhyn District, Borzna town, 25.07.1909
(Nevodovsky); Pryluky District, Irzhavets village,
11.06.1916, 18.07.1916, 05.08.1916, 22.08.1916
(Ganeshin, Bondartseva-Monteverde, 1922). Polta-
va Region, Lubny (Verhovskyi et al., 1932). — Left
Bank Grass-Meadow Steppe. Donetsk Region, Mar-
iupol District, Kamiani Mohyly Reserve, 06.1954
(Morochkovskyi, 1957; Dudka et al., 2009). — Left
Bank Grass Steppe. Kherson Region, Kakhov-
ka District, Askania-Nova Reserve, 14.09.1940,
30.05.1940 (Homolyako). — Left Bank Polissya.
Chernihiv Region, Chernihiv District, Horodnya,
20.11.1939 (Moskovets); Oster (Jaczewski, 1912).
Kyiv, Rybne Ozero, 28.05.1925 (Pidoplichko). —
Right Bank Forest-Steppe. Cherkasy Region, Smila
(Jaczewski, 1912), 15.06.1914 (Tranzschel). Kyiv,
Fomin Botanical Garden, 05.1870 (Valts, Rish-
avi, 1871), 15.07.1926, 19.08.1931 (Gizhytska),
06.07.1931, 26.05.1932 (Moskovets), 13.10.1931
(Pylypenko); Holosiiv, 04.08.1929 (Morochk-
ovskyi); Solomianka, 10.09.1938 (Zerova); Kyiv Re-
gion, Bila Tserkva (Hrodzinska, 1929), 25.08.1925
(Pidoplichko). Zhytomyr Region, Berdychiv Dis-
trict, Hryshkivtsi, 03.09.1932 (Rechtman). —
Right Bank Grass-Meadow Steppe. Zaporizhia
Region, Zaporizhzhia, 15.09.1931 (Pylypenko). —
Right Bank Grass Steppe. Odesa Region, Odesa,
07.08.1893, 11.07.1894 (Isachenko, 1896). — South
Coast of Crimea. (Dudka et al., 2004), Feodosia
city council, Karadag Reserve, 04.08.1982 (Isykov).
— Transcarpathia. Transcarpathian (Zakarpattya)

ISSN 2415-8860. Ukrainian Botanical Journal. 2024. 81 (3)



Species of the genus Phragmidium as parasites of roses in Ukraine

Region (Lavitska, 1957). — Western Forest-Steppe.
Khmelnytskyi Region, Kamianets-Podilsky Dis-
trict, Podilsky Tovtry National Nature Park (Helu-
ta et al., 2016); Kamianets-Podilskyi (Panasyuk);
Gorayivka village, 20.08.2008; Kytayhorod vil-
lage, 24.08.2008; Kolybaivka village, 20.09.2013;
Vykhvatnivtsi village, 21.08.2008; Sokil village,
20.09.2013. Ternopil Region, Chortkiv District,
Zalishchyky town (Kryvoshey, 1958), Chortkiv
town (Kryvoshey, 1958). — Western Ukrainian For-
ests. Ivano-Frankivsk Region, Kolomyia, 07.1912
(Wroblewski, 1913). Lviv, 11.08.1894 (Wrdblewski,
1915), 07.1917 (Wroblewski, 1922). Ternopil Re-
gion, Ternopil District, Berezhany (Bobyak, 1907).

3. Phragmidium rosae-pimpinellifoliae Dietel,
Hedwigia, 44: 339. 1905.

Spermogonia mostly on stems, scattered or in
groups, 50-120 pm diam. and 15-30 um high, hon-
ey-yellow. Aecia on twigs, petioles, veins of leaves,
and fruits, form bright orange clusters up to 10
cm long; paraphyses quite numerous, cylindrical
or almost clavate, straight, thin-walled, may not
develop; aeciospores spherical, ellipsoid or ovoid,
orange, 18-27 x 15-20 um; wall about 2 um thick,
finely warty; germ pores 6-8. Uredinia scattered, on
the underside of leaves, small, 0.1 mm diam., or-
ange; paraphyses numerous, cylindrical or slightly
thicked in the upper part, bent, thin-walled, 30-50
x 8-12 pm; urediniospores spherical or ellipsoidal,
orange, 18-25 x 16-20 um; wall finely warty, 2-2.5
pm thick. Telia scattered on the lower side of leaves,
small, 0.1 mm diam., dark brown; teliospores of
6-8 cells, 70-115 x 25-34 pm, near the transverse
septae not constricted, at the base rounded, near
the apex with a light-colored or colorless papilla up
to 20 um long; wall light chestnut-brown, 4-7 um
thick, densely warty; germ pores 2-3 in each cell;
pedicel hygroscopic, colorless, thickened in the
lower part up to 25 pm, equal to or longer than the
teliospore.

General distribution. 0, I, II, III — on Rosa
pimpinellifolia L. and several related species: Eu-
rope, West and Central Asia, introduced to North
America.

Distribution in Ukraine. On Rosa pimp-
inellifolia L.: Mountain Crimea (Dudka et al.,
2004), 19.04.1901, 03.05.1901 (Tranzschel, 1902),
25.04.1903 (Tranzschel, 1905); Crimean Nature Re-
serve (Gutsevich, 1952). — Crimean Forest-Steppe.
(Dudka et al., 2004). — South Coast of Crimea.

Crimea, Ayu-Dag Mountain, 20.04.1903 (Tran-
zschel, 1905); Feodosia, 02.05.1916 (Garbowski,
1924).

On Rosa spinosissima L.: Mountain Crimea
(Dudka et al., 2004), 27.07.1936, 20.05.1937 (Gutse-
vich, 1952).

4. Phragmidium tuberculatum J.H.H. Mull,
Berichte der Deutschen Botanischen Gesellschaft 3:
391. 1885. (Fig. 3A-D).

Spermogonia subcuticular, 90-100 pm diam. and
20-40 um high, on the upper side of leaves in small
groups. Aecia on the lower side of leaves, merge into
rounded groups up to 1 mm diam., on veins up to 4
mm, convex, orange-yellow, pulverulent; paraphyses
numerous, clavate or cephalic, bent, placed along the
edges of the aecia; aeciospores spherical or broadly
ellipsoid, 20-32 x 20-24 pm; wall colorless, 1.5-3.5
pm thick, densely covered with large warts up to 1.5
pm diam., flattened at the top; germ pores number
6-8, not always visible. Uredinia on the lower side of
leaves, scattered or in groups, up to 0.3 mm diam.,
bare, orange-yellow; paraphyses numerous, cylindri-
cal or slightly clavate, very bent, thin-walled, 30-50
x 16-18 pm, placed on the edges of the uredinia;
urediniospores spherical or broadly ellipsoid, 17-23
x 16-21 pum; wall colorless, about 1.5 um thick, cov-
ered with noticeable warts and spines at intervals
of 1-2 um; germ pores 5-8. Telia on the lower side
of the leaves, scattered or in groups, up to 0.5 mm
diam., black; teliospores 4-6-celled, less often 3- to
7-celled, 48-78 x 28-34 pm, near transverse septae
not constricted, rounded at both ends, apex with a
clearly delimited pointed papilla up to 18 um long;
wall yellow-brown or dark chestnut-brown, 5-7 pm
thick, covered with flat warts and bumps; germ pores
2-3 in each cell; pedicel hygroscopic, colorless, no-
ticeably twisted in the upper part, thickened to 14—
22 um in the lower part, up to 115 um long.

General distribution. 0, I, IT, IIT — on species of
the genus Rosa L.: Europe and Holarctic Asia; intro-
duced to Australia, New Zealand, and North Amer-
ica.

Distribution in Ukraine. On Rosa andegavensis
Bastard: Mountain Crimea (Dudka et al., 2004).

On Rosa arvensis Huds.: South Coast of Crimea
(Dudka et al., 2004); Crimea, Feodosia city council,
Karadag Nature Reserve, 28.07.1982 (Heluta, An-
drianova, 1984).

On Rosa bordzilowskii Chrshan. (Rosa micrantha
Borrer ex Sm. sensu lato): Left Bank Grass-Meadow
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Fig. 3. Phragmidium tuberculatum on Rosa sp. A: telium; B, C: teliospores; D: upper part of teliospore pedicel.
Scale bars: A, C — 20 um; B — 10 um; D — 5 um

222 ISSN 2415-8860. Ukrainian Botanical Journal. 2024. 81 (3)



Species of the genus Phragmidium as parasites of roses in Ukraine

Steppe. Donetsk Region, Mariupol District, Kami-
ani Mohyly Nature Reserve, 10.09.1986.

On Rosa caesia Sm.: Polynovyi (Artemisia)
Steppe. Kherson Region, Dzharylhach island,
22.10.1935 (Illichevskyi).

On Rosa canina s. 1.: Central (Right Bank) Polis-
sya. Kyiv, park of the Kyiv Polytechnic Institute,
02.09.1923 (Tselle, 1925); Kyiv Region, Bucha Dis-
trict, Kotsyubynske village, 24.07.1947, 18.08.1947
(Efimova). — Left Bank Forest-Steppe. Poltava
Region (Bukhalo, 1961a, 1961b); Poltava Dis-
trict, Rozsoshentsi village, 25.08.1958 (Bukhalo).
— Mountain Crimea (Dudka et al., 2004); Crime-
an Nature Reserve, 15.08.1936 (Gutsevich, 1952),
19.09.1960 (Smitska); Yalta Mountain Forest Nature
Reserve, 18.06.1999 (Kuzub, Tykhonenko, 2000).
— Polynovyi (Artemisia) Steppe. Kherson Region,
Dzharylgach island, 22.10.1935 (Illichevskyi, 1938;
Tranzschel, 1939). — Right Bank Forest-Steppe.
Cherkasy Region, Kaniv Nature Reserve, 05.08.1944
(Horodetska). Kyiv, Holosiiv, 17.08.1924 (Tselle,
1925), 17.07.1947 (Efimova); Kyiv Region, Bila
Tserkva, 04.06.1926, 12.09.1926 (Hrodzinska, 1929).
Vinnytsia Region, Mohyliv-Podilskyi District, Shen-
derivka village, 15.08.1948 (Isaeva). — Right Bank
Grass-Meadow Steppe. Odesa Region, Bolgrad Dis-
trict (Radzievskyi, 1952). — Western Forest-Steppe.
Khmelnytskyi Region, near Kamianets-Podilskyi,
27.02.1925, 09.08.1925, 19.08.1926, 28.09.1926
(Panasyuk); Kamianets-Podilskyi District, Pryvo-
rottya village, 23.07.1948 (Isaeva); Struga village,
01.10.1949 (Isaeva). Ternopil Region, Chortkiv
District, Hermakivka village, 18.09.1949 (Isaeva);
Skala-Podilska town, 15.09.1949 (Isaeva). Vinnytsia
Region, Mohyliv-Podilskyi District, Kotyuzhany
village, 17.08.1949 (Isaeva); Nyzhchyi Olchedaiv
village, 14.10.1949 (Isaeva). — Western Ukrainian
Forests. Lviv, 07.09.1885 (Wrdblewski, 1915).

On Rosa corymbifera  Borkh.: Donetsk
Grass-Meadow Steppe. Donetsk Region, Krama-
torsk District, Kreidova Flora Nature Reserve (Tyk-
honenko et al., 1994; Dudka et al., 2009).

On Rosa lapidosa Dubovik (Rosa corymbifera
Borkh. aggregate): Crimean Steppe (Dudka et al.,
2004); Lenino District, Cape Kazantyp, 05.09.1986.

On Rosa litvinovii Chrshan. (Rosa andegavensis
Bastard sensu lato): South Coast of Crimea. South
of Angarskyi Pass, 26.08.1986.

On Rosa podolica Tratt. (Rosa canina aggregate):
Western Forest-Steppe. Ternopil Region, Chortkiv
District, Rashtivtsi village, 27.05.1990.

On Rosa subpomifera Chrshan.: Donetsk
Grass-Meadow Steppe. Donetsk Region, Kram-
atorsk District, Kreidova Flora Nature Reserve,
04.10.1953 (Morochkovskyi) (Tykhonenko et al.,
1994; Dudka et al., 2009).

On Rosa villosa L.: Left Bank Forest-Steppe.
Chernihiv Region, Pryluky (Tranzschel, 1939). —
Right Bank Grass-Meadow Steppe. Dnipro city
(Tranzschel, 1939).

On Rosa sp.: Carpathian Forests. Ivano-Frankivsk
Region, Kosiv District, Hutsulshchyna Nation-
al Nature Park (Dudka et al., 2019), Sheshory vil-
lage, 06.09.2013 (Tykhonenko, Heluta, 2014).
Transcarpathian (Zakarpattya) Region, Khust Dis-
trict, Synevyr National Nature Park (Dudka et al.,
2019), 20.07.2013 (Tykhonenko, Dudka, 2014). —
Crimean Steppe. (Dudka et al., 2004). — Donetsk
Grass-Meadow Steppe. Donetsk Region, Kram-
atorsk District, Kreidova Flora Nature Reserve
(Tykhonenko et al., 1994; Dudka et al., 2009). Lu-
hansk Region, Alchevsk District, Verhulivka vil-
lage, 13.07.1925 (Pidoplichko). — Kharkiv For-
est-Steppe. Kharkiv, 16.08.1912 (Spagorov, 1916).
— Left Bank Forest-Steppe. Chernihiv Region,
Nizhyn District, Borzna town (Jaczewski, 1910). —
Left Bank Polissya. Sumy Region, Shostka District,
Turanivka village, 03.08.2004 (Holubtsova, Tyk-
honenko, 2005; Holubtsova, 2008). — Lesser Polis-
sya. Lviv Region, Lviv District, Dublyany (Namys-
towski, 1911, 1914). — Right Bank Forest-Steppe.
Cherkasy Region, Zvenyhorodka District, Kozatske
village, 12.09.1925 (Pidoplichko). Kyiv, Fomin Bo-
tanical Garden, 21.09.1926 (Girzhytska), 22.09.1926
(Girzhytska, 1929), 09.1933 (Berehova). — Roz-
tochchya Forests. Lviv Region, Yavoriv District,
Nemyriv village, 23.08.1917 (Wréblewski, 1922). —
South Coast of Crimea. Near Alushta, 18.06.1957
(Vasiljeva, 1960). — Transcarpathia. Transcarpathi-
an (Zakarpattya) Region (Lavitska, 1957, 1958). —
Western Forest-Steppe. Khmelnytskyi Region,
Kamianets-Podilskyi District, Podilsky Tovtry Na-
tional Nature Park (Heluta et al., 2016); near Kami-
anets-Podilskyi, 09.08.1948, 28.09.1949 (Isaeva);
Verbetski Tovtry, Chotyry Kavalery (Four Knights)
Protected Area, 24.09.2013. — Western Ukrainian
Forests. Near Lviv, 26.09.1909 (Raciborski, 1909).

Thus, four species of the genus Phragmidium,
which parasitize plants of the genus Rosa, have been
recorded in Ukraine. Phragmidium fusiforme occur-
ring only in the Carpathians is clearly distinguished
from the other three species by the greater number
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of cells in teliospores and very gradual transition of
the apical cell of teliospore into papilla (Fig. 1A-C).
Phragmidium rosae-pimpinellifoliae is reported in
Ukraine only from the Crimean Peninsula. It dif-
fers from other species by the light-chestnut color
of teliospore walls. No specimens of this species are
available in the Mycological Herbarium of the M.G.
Kholodny Institute of Botany (KW-M), and we had
no possibility to provide an illustration for this spe-
cies. Phragmidium mucronatum and P. tubercula-
tum occur much more often than the two species
mentioned above, and are considered widely dis-
tributed in Ukraine. These two species are easily
distinguished by results of phylogenetic analysis of
ribosomal DNA (Ritz et al., 2005), but their mor-
phological similarity usually causes doubts in cor-
rect identification (Leus, Van Huylenbroeck, 2007).
A reliable feature for distinguishing these fungi is
the characteristic appearance of the upper cell and
papilla of teliospore: in P mucronatum it narrows
towards the tip and almost gradually passes into
a papilla (Fig. 2B-C), while in P. tuberculatum the
papilla is clearly delimited from the rounded apex
of the upper cell of the teliospore (Fig. 3B-C). For
a long time, it was believed that P tuberculatum,
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Bupu pony Phragmidium (Pucciniales) — mapasutu mymumH (Rosa, Rosaceae) B YkpaiHi

10.4. TMXOHEHKO
IncturyT 6otanixu im. M.I. Xonogaoro HAH Vkpaiuu,
By Tepemenkiscbka 2, Kuis 01601, Ykpaina

Pedepar. B Vkpaini BigmiueHo 4 Bugu popy Phragmidium, siki mapasuTyoTh Ha IpefCcTaBHUKAX POfy Rosa. Phragmidium
fusiforme Tpamnserbca muute y Kapnatax. Phragmidium rosae-pimpinellifoliae Bimmivennit nuue Ha KpuMcbKoMy mBOCTpO-
Bi. 3Ha4yHO yacriiue i mmpine B Ykpaini Tpamnsioreca P mucronatum i P. tuberculatum. HapiitHoo 03HaKOIO /I PO3pi3-
HEHH: LJX IBOX BUAIB € pOpMa BepXHbOI KIITUHIM Ta COCOYKA TeMOCop: y P. mucronatum BoHa 3BYXKYETbCs IO BEpPXiB-
KU i MalKe TIOCTYIIOBO MEPEXOAUTDb Y COCOYOK, TOfli AK y P. tuberculatum cocodok 4iTKO BiMe>KOBaHMIT Bili 3a0KpyT/IeHO
BepXiBKY BepXHbOI KIITUHM Tenmiocropu. 1ikaBolo 03HAKOI0 BCiX TPbOX IPOLTIOCTPOBAHMX Y 11iit po6OTi BU/IB € paHile He
BijMideHa y MiKOJIOTi4Hill MTiTepaTypi CKPy4eHiCTh BEPXHbOI YACTMHM HDKKM IXHIX Tenmiocmop. Pobora imocTpoBana Mikpo-
dororpadisMu, oOTpUMaHNMI 3a JOIIOMOTOI0 CKaHYBaIbHOTO eeKTPOHHOTO MiKpOCKOIIa.

KrrouoBsi coBa: 6iopisHomaHiTHICTD, MikobioTa, mommpenHs, Phragmidiaceae, Rosa
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Tamarix laxa (Tamaricaceae) — noBwuit Bup ¢propu Ykpainu

Onexcanpp I. BPOHCKOB 2, Onena M. BPOHCKOBA*
Harionanbuuit mpupopuuii mapk "Meotupa”,
MapiymnonbcbKuit paitos, JloHerpka 06macTb, Ykpaina

* ABTOp /I MUCTYBAHHA: meotica-mar@ukr.net

Pedepart. IloBifomseTbes Ipo Ieplry 3Haxinky HoBoro misA ¢opu Ykpainu Bupy Tamarix laxa 3 miBHIYHOTO y36epexoks
A3soBcpKoro Mops Ha Binocapaiicpkiit koci (tepuropia HanionanpHoro npyuponHoro napky "Meorupa”, JloHerbka 06/1acTb,
Ykpaina). Mu BBa)kaeMo, 1[0 HOBe MiCL[e3HAXO/DKEHH: € KpalfHiM MiBHIYHO-3aXiJHUM HYHKTOM IIPMPOJHOTO apeany
nomupenHa Bupy. IIpo spocranna nmpepcraBHuKiB pony Tamarix Ha binmocaparicpkiit koci Bifomo Bxe monaz 100 pokis,
ane T. laxa 3’1BUBCA TYT, IMOBipHO, /yliIe Ha OYaTKy 1990-X pOKiB. B €K0O/IOro-1leHOTUYHOMY acIleKTi BUJ IPUYpPOUEHNUIT
IIepeBaKHO [0 GeperiB MIiTKVMX COZOHYBATMX Iepecuxalodrx BopoiiM (6akaiB) i 3aiiMae Ty caMy eKOIOTiuHY Hilly, 1o i
naBHO Bigomuit Ha binocaparticbkiit koci Bup T. gmcz‘lis, AKUI BKModeHo 1o YepBonoi kuury Ykpaiun (2009). IIpencraBankm
pony Tamarix Hafi/lHO BM3HAYAIOTbCA JIMIIE IIifi YaC IIBUAKOIUIMHHOIO KBiTYBaHHsA, TOMY 3POCTAaHHA Pa3oM OIM3bKO
CIIOPiTHEHNUX BUJIB YTPYAHIOE IXHE BU3HAYeHHs B iHmmit yac. O6roBOpeHO AiarHOCTMYHI O3HAKM [/ BU3HAYEeHHs BULIB
POZLY, IO 3pocTaloTh Ha bBinmocapaiichkiil Koci. 3pobeHO MpPUIYIIEeHHs PO HOCTYIOBe po3lypeHHs apeany 1. laxa y
3aXiTHOMY HAaIIPAMKY IPOTATOM OCTAaHHIX JeCATUIIITb.

KmrouoBi crmoBa: Bimocapaiicbka Koca, HOBa 3HaxifiKa, POSIIMPEHHs apeainy, y30epexoks A30BCHKOrO Mops, YkpaiHa,
Tamarix gracilis, Tamarix laxa

Beryn

Pipg Tamarix L. y cknapi cBitoBoi ¢iopy € ogHUM 3
TAKMX, TAKCOHM 3 SIKOTO HAOIbII CK/TafHO BU3HA-
YalThCA, a JIOT0 CUCTeMaTMKa JOBOJI 3aITyTaHa Ta
HeJJOCTaTHbO pO3po0/eHa — pisHi aBTOPU Y CKIazi
pony Bu3HawTb Bif 54 mo 95 Bupis (Baum, 1978;
Rusanovich, 1995; Tsarenko et al., 2009; Tsarenko,
Tsymbalyuk, 2016). IIpencraBHMKM pORY IPUPOA-
HO TIOHMIMpeHi Bif aTMaHTMYHOTO y36epexoka €B-
pomn jio AnoncbKoro apxinenary ta o. Ilpi Jlankwu,

a takoX B Adpuni (https://powo.science kew.org/
taxon/urn:lsid:ipni.org:names:326334-2). IlenTpom
BIJIOYTBOPEHHSA POAY € cXigHa JactuHa Ilepegnpoi
i IlenTpanbHa Asif, a B €BpOIIeIICbKill YacTUHI apea-
Iy BUJIOBE PI3HOMAHITTA TAMapUKCIB CYTTEBO 3MEH-
mryerbest (Gorshkova, 1938). Ha 1938 p. B poni Bu-
sgaBamm 95 Bupis (Gorshkova, 1938; Baum, 1978).
Y cBoiit MoHOrpadiuHiit 06pobui B.R. Baum (1978)
HaBiB 54 Bupu popy lamarix 3 3 cexuist Ta 9 cepiit. Y
HOJA/IBIINX IMYOMKAIiAX MOK0 00CATY PORY TaKOXK
IIPOJOBXKYE CIOCTepiraTucs "BifCyTHICTH €fMHOrO

ARTICLE HISTORY. Submitted 13 December 2023. Revised 12 March 2024. Published 29 June 2024

CITATION. Bronskov O.I., Bronskova O.M. 2024. Tamarix laxa (Tamaricaceae), a new species in the flora of Ukraine.
Ukrainian Botanical Journal, 81(3): 229-241. [In Ukrainian]. https://doi.org/10.15407/ukrbotj81.03.229

© 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/)

ISSN 2415-8860. Y kpaircokuti 6omaniunuii scypran. 2024. 81(3) 229


https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:326334-2
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:326334-2
https://doi.org/10.15407/ukrbotj81.03.229
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.15407/ukrbotj81.03.229
https://orcid.org/0000-0002-3265-3810
https://orcid.org/0000-0002-7762-7229
mailto:meotica-mar%40ukr.net?subject=

O.I. BPOHCKOB, O.M. BPOHCKOBA

PO3YMiHHA 00CATY POAY Ta [iaTHOCTMYHOCTI O3HAK
BMIOBOrO Ta HapBuHoBoro piHiB" (Tsarenko, Tsym-
balyuk, 2016: 535). PO3BUTOK MOJIEKYILIPHO-TeHe-
TUYHVX METOAIB JOCTiIKeHb B 0cTaHHi 20-30 pokiB
HaJlaB MOXIMBICTD JeTasybHillle BUBYMTU iore-
HeTUYHi 3B’SI3KM MDK BMEAMM, ponmb Tibpumamsaril
B YTBOpeHHi BMAiB, Gioreorpadiuni oco6mmBocTi
tomro (Gaskin, Schaal, 2003; Gaskin et al., 2004; Ga-
skin, Shafroth, 2005; Villar et al., 2019). o Tenepi-
HBOTO 4acy JOCTiTHUKY NPOJOBXYIOTb BUAIIATU Ta
omycysatu HoBi Bumy pony Tamarix (Villar et al.,
2015; Akhani et al,, 2019). Cucrema pogny moci nmu-
IIAETHCS He MTOBHICTIO pO3pOO/IEHOI0, @ TOMY TaKCO-
HOMIiYHi, QinoreHeTnyHi, GIOPUCTUYHI JOCTIIKEH-
Hi IIpefiCTaBHMKIB popy TpuBatoth (Terrones et al.,
2022; Terrones, Juan, 2023).

Benuky po6oTy 3 BUBYEHHA POAy in situ Ta ex
situ y LlentpanpHiit Asii mposis ®.M. Pycanos,
AKMI 3aCTOCOBYBAaB KOMIUIEKCHMI MiJXiJ;: HUM
LIMPOKO BUKOPUCTOBYBAJINCS HE JIMILE TPAAULIiNHI
HOPiBHANIBHO-MOPQOJIOTiYHi Ta MapIIpyTHO-eKC-
MeIVIIITHI, ane 71 JOBroTpuBat QpeHoIoriYHi, eKo-
JIOTiYHi, €KCIIepMMEHTaJbHI METOAM NOCTiIKEHDb
(Rusanov, 1949). O6po6xa pony A/ 6/1M3bKOTO 10
Ykpainu periony Himokuboro IloBomksa 3 Kimroya-
MM JyIs BU3HA4eHHs BUAIB Oyna spilicHeHa LI. Py-
canoBny (Rusanovich, 1995). B it po6ori Hero
Oy0 BifMiueHO, 110 PO HEOOXIAHICTb TPUBAIUX
CIIOCTepeXXeHb 3a IMpefCTAaBHUKAMU POAY B IIpH-
pofi i BaXXMMBICTh BUBYEHHSA BHYTPIITHbOBUOBOI
Ta C€30HHOI MiHNMBOCTI Haromouysanu e P. Pe-
renb Ta 0. MnokoceBnd Ha mo4yatky XX CTOMITTA.
Byno 3po6neHo BUCHOBOK, 10 "in vivo Mopdoso-
rm4yeckue ..., HEeHONOTMYeCKre 1 3IKOIOTMYecKue
XapaKTePUCTUKN MO3BOMAIT HANEXKHO ... Pas3in-
4aTh BUABI ... Mopdonornyeckne mpusHaky U X
pasnuuMa XOpOIIO MPOCMATPUBAIOTCA i Vivo, HO
HIPAaKTUYeCKM HUBEMMPYIOTCA WINM Jake CUIbHO
UCKKAIOTCA Ha CyXoM repbapHOM Marepuae’
(Rusanovich, 1995: 81). Ha ocHoBi 6araTtopiuumux
TOCTi/DKEHb IHAMBifyaZbHOI MIiHIMBOCTI BUJiB
mocmifHUIe0 OyI0 IpPOBEEHO KPUTUYHMII aHa-
N3 TpaguLifHUX [ialHOCTMYHMX O3HAK, JleAKi 3
HUX KBami¢ikoBaHi K HempupatHi, a TakoX 6yI0
3aIpOIIOHOBAHO HOBi O3HaKM. Y IMTOBaHiil pobo-
i, AK i B 6inbIn cyuacHiit (Rusanovich, Laktionov,
2018), nyia Huskuboro IToBomks BimMiueHo 6 BULIB
ponry Tamarix: T. gracilis Willd., T. hispida Willd.,
T. hohenackeri Bunge, T. laxa Willd., T. octandra
Bunge, T. ramosissima Ledeb. [Ina niBuiuHO-3axXif-
Horo KaBkasy HaBegeno 3 Bugn — T. hohenackeri,

230

T. ramosissima, T. tetrandra Pall. ex M. Bieb., i Bka-
3aHO Ha JiMoBipHicTh 3Haxigxu wwe 2 (T. gracilis, T.
laxa) (Zernov, 2006). Ina Hwxuporo [ouy (Zo-
zulin, 1984) naBeneno 5 supis (T. gracilis, T. laxa,
T. meyeri Boiss., T. ramosissima, T. tetrandra), sixi
IIOIIVPEH] B MiBAEHHIN Ta CXifIHill YacTMHAX peri-
ony. 3 Hux 1. ramosissima 3pocTa€ Ha 3aCOTEHUX
I'PYHTaxX i IPMMOPCHKMX IMiCKax cropagudHo B Jlo-
Ho-CanbcbkoMy Ta IlpnazoBcbkoMy palioHax, 4a-
CTO KYNbTUBYETbCsT; 1. gracilis 3pigka TpamsieTbest
Ha COJIOHIIIOBATUX I'PYHTAX y MiBIEHHO-CXiJHIN Ja-
CTHUHI perioHy Ta Ha y30epex>ki A30BCbKOTO MOPsI;
T. laxa BigMiueHMIiI Ha COJIOHYAKAX i IPMOEPEKHUX
IiCKaX KiIbKOX palioHiB, y T. 4. IIpmasoschbKoro,
po3TaloBaHOro Ha IiBHiuHOMY Oepesi TaraHpos-
BKOI 3aTOKH, TOOTO 6e3rocepeHbo 6t TepuTopii
Ykpaiun. C.I. TopmkoBa (Gorshkova, 1949) Bxa-
syBana Ha nowmupenHs T. laxa i T. gracilis y Hux-
HbO-J[OHCPKOMY paliOHi, OCTaHHiJi HaBiTh HaBO-
IuIa A/ IMiBHIYHO-CXiTHOTO 6epery A30BCBHKOTO
MOps B MéXKaX pailoHy, OfHaK JI TepuTopii Ykpai-
HY Lii BUAY HaBefeHi He Oymu.

Hapasi BBakaerbcs, mo B YKpaiHi 3pocrae 4
By tamapukcis (Skripnik, 1987; Mosyakin, Fe-
doronchuk, 1999): T. gracilis, T. hohenackeri, T. ra-
mosissima, T. tetrandra. 3aramom 1i Bupn, Kpim oc-
TaHHbOTO, IPUPOJIHO NolMpeHi Big YopHoro Mmopsa
(T. ramosissima — takox Bip Ereficbkoro) mo MoH-
ronii Ta Kuraro i B Hamiil kpaiHi 3HaXo#ATbCA Ha
MiBHIYHO-3aXiHI/I MeXi CBOTO pO3NOBCIOJKEHHS
(Gorshkova, 1938; https://powo.science.kew.org/
taxon/urn:lsid:ipni.org:names:326334-2). Tamarix
tetrandra nommpennit miBneHHimre, Bifg IliBmeH-
Ho-Cxignoi €Bponn Ta Kpumy po 3axipnoi Asii
(https://powo.science.kew.org/taxon/urn:lsid:ipni.
org:names:828239-1), i B YkpaiHi Buj 3HaXOOUTh-
cs Ha IiBHIYHIN Mexi cBoro apeany. [esaki gocnif-
HUKI CTaB/IATD i CYMHIB HasgBHIcTb B YkpaiHi T.
hohenackeri depe3s HeOZHO3HAYHICTb BifIOBIZHUX
repbapuux 3paskiB (Tsarenko, Tsymbalyuk, 2016).
Tamarix odessana Steven ex Bunge (sixmit BBaxa-
€TbCS JTOKA/IbHUM €HJIeMiKOM i HaBOJAUTBHCA Tijlb-
kn mast miBpHs Opechkoi obmacti: guB. Visyulina,
1955) 6inbLIiCTh JOCTIMHUKIB BKIIOYAE 4O CUHOHI-
MmiB T. ramosissima (Gorshkova, 1938; Baum, 1978;
Mosyakin, Fedoronchuk, 1999). Y HepmaBHbOMY
KPUTUKO-TaKCOHOMiuHOMY focnimkenHi (Tsarenko
et al., 2020) 11 OCTaTOYHOTO BUPIillIEHHS MUTAHHS
BUIOBOI camocTiitHOCTi T. odessana IpOIOHYETbCS
3aIy4UTV MOJIEKY/IIpHO-Oionoriuni mawi, ski Ha
CbOTOJHIIIHII IeHb BiICyTHI.
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Tamarix laxa — HoBUIT BUE Gropu YKpaiHu

3aranbHe TNOWINMpPeHHA BMUAIB poxy Tamarix B
VkpaiHi mepeBaKHO OOMEXYETbCsl i MiBIEHHOIO
YacTMHOI, IepUI 3a Bce y3bepexoksamy YopHoro
it AsoBcbkoro Mopis. Criifi, OfHAK, 3ayBaXKUTH, 11JO
meaxi sugn (T. ramosissima, T. tetrandra Ta in.) Ta
ixHi KyZIbTYpHiI (GOPMU IIMPOKO BUKOPMCTOBYIOTD-
cs1 B O3e/ieHeHHI HaceneHux nyHKTiB (Gorshkova,
1938; Tsarenko, 2007) Ta y micoBOMY rOCIIOLAPCTBi
(Gorshkova, 1938, 1949), 3Bigku MOXYTb IOTpa-
IIATH ¥ IpuponHi 6iotonu. Tamarix ramosissima
ResIKUMY JOCIifHUKaMy (iopy HiBJIEHHOTO CXORY
VYKpainyu HaBiTb BBaXKa€TbCA YY>KOPiJHUM BUIOM
(Ostapko et al., 2010).

Haii6inpm mommpenuit 3aBIsKM BUKOPUCTAH-
HIO B jicoMerniopanii Ta Kynerypi T. ramosissima.
Voro apean moBHicTIo oxommoe y36epexsks Yop-
Horo 11 AsoBcbkoro mopiB (Gorshkova, 1938), me
BiH TPAIUISETHCS Ha MPUOEPEXHMX MMiCKaX i ramed-
Hukax (Skripnik, 1987). lInpoko BUKOPUCTOBYETD-
CA B O3€/IEHEHHI peKpeanilHuX 3akjaafiB IiBHid-
HOTO y36epexcKs A30BCBKOTO MOPSI, B TOMY IMCIIi
Honenpkoi obmacti (Polyakov et al., 1992). Tamarix
hohenackeri B Ykpaini pocTe 1o MOpCcbKOMY y30e-
pexoxio Bif Cimeisy mo mucy MapTban B Kpumy
(Skripnik, 1987). Tamarix tetrandra BKasyeTbcA
IUIsL MOPCBKUX y30epexxb i JBomuH pik mpumop-
cbkux paitonis Cremy Ta B Kpumy (Skripnik, 1987),
CIIOpaAMYHO — IO BCbOMY Y30epexokio A30B-
cokoro mops (Kolomiychuk, 2012). Tamarix graci-
lis pocTe Ha IPUMOPCHKUX IICKaX IO Y30€PexoKIo
Asoscbkoro mops (Skripnik, 1987; Kolomiychuk,
2012), BkaroueHnit 1o YepBoHOI KHUTY YKpaiHM 3
HIpUPOROOXOPOHHUM craTycoM "Bpasmusuiil’ (Ko-
lomiychuk, 2009). ¥ mexax Ykpainm Hapasi po-
CTOBIpHO BifjoMi Jioro MicuespocranHs Ha binoca-
paitcpkint (Burda, Ostapko, 1993; Ostapko, 2005),
Beppsncokiit Ta ®emotosint (Tyshchenko, 2006;
Kolomiychuk, 2012) xocax. ¥ 1970-1i pokm Ha
O6uTOUHIN KOCi 3ilICHIOBaIMCA MacIITabHI Tico-
MeJTiOpaTUBHI 3aX0[M, B XO[i AKUX BUCA/KyBaBCA
B oMy uycni i T. gracilis (Tkachenko et al., 1998);
iHTpOfyKOBaHMIT TaKOXX Ha ApabarchKiil cTpimii
(Kolomiychuk, 2009). O.B. Tumenko A xic A30B-
CHKOTO MOpA HABOAUTDH TPY BUAM TaMapukcis: T.
gracilis, T. ramosissima, T. tetrandra (Tyshchenko,
2006). Ha i gymky, "YrpynoBaHHs i3 JOMiHaHTHOO
pO/UII0 YePBOHOKHIDKHOTO TaMapUKCy CTPYHKO-
ro (popmauisn Tamariceta gracilis) € papuTeTHUMU
Ha Tepuropii kic IliBriuynoro Ilpmasos’s. IleBHy
YaCTUHY IX MOYKHA BiJHECTU [0 KOPIHHMX, BJac-
TUBUX KocaM yrpymosanb” (Tyshchenko, 2006: 34).

Ins JoHenbKoi 06/1acTi Ha CbOrOHI BKa3aHO JBa
Bupu — T. gracilis i T. ramosissima (Ostapko et al.,
2010).

Marepianu i meTogu

HocnimpkenHa nTpoBoguauch Ha Teputopii binoca-
paiicbkoi Kocu mpotaroMm 2015-2021 pp. 3aranbHo-
OpUitHATUMK MeTomaMmiu. InenTndikaris 3ibpannx
3paskiB 3piiicHOBamack in vivo (Rusanovich, 1995).
HasBu TakcoHiB HaBemeHi BigmoBigHO 0 https://
www.ipni.org/, indopmalisa npo ixHe cydacHe Io-
HIMpeHHs 0a3y€eThCs epeBaXKHO Ha faHux 3 Plants
Of the World Online (POWO, 2023-onward).

Teonokarnisi TOYOK 3pOCTaHHA BUAY 3[iJICHIOBA-
noca 3a pomomorolo GPS-mapiraropiB B cucremi
koopauHat EPSG:4326-WGS-84. Teorpadiuna iH-
dbopmaniss 06pobsIacs y BiIbBHOMY IIpOrpaMHO-
My 3abesnedenHi QGIS. B skocti migkmagky ajs
KapTocxeMy BUKopucTanmii map Open Street Map
(https://www.openstreetmap.org/copyright).

Tep6apui 3pasku T. laxa, 3i6pani aBTOpamMu, HUHI
He MOXYTb OyTH Iepesiasi o rep6apito 6yab-aKoi
HayKOBOI yCTaHOBM YKpaiHu, OCKiJIbKY 3a/IMIIV/IN -
cs1 Ha OKymoBaHiit PO tepuropii, ofHak mpaBuib-
HiCTh BU3HAa4YeHHA BUy Oy/0 paHilie migTBepmxe-
Ho O.M. [lapeHKo 3a HalaHVMV HaMy TepOapHIMU
3pasKaMIL.

Perion pocnigxensn. binocapaiicbka Koca pos-
TalllOBaHa B IiBJIeHHO-CXi/IHI/l yacTuHI YKpaiHu Ha
niBHiYHOMY y36epexoKi A30BCHKOTO MOPS B MeXKax
Mapiymonbcpkoro paitony JJonenpkoi obmacti, 3a
20 XM Ha miBJeHHMI! 3axif Bif M. Mapiynons, i €
TUIIOBOI0 MOPCHKOI KOCOK a30BCbKOTO THILY, IO
IIPOCTATAETHCA B HANPAMKY 3 IIBHIYHOTO CXOJY Ha
niBfeHHMI 3axif. Koca akyMynATMBHE MOXOMKEH-
Hs, OCHOBOIO 1I (POpMYBaHHS € MOPCHKMII ajIoBill
i BMHOCK pidok Ta 6anok (Iicok, Yepemalika, Ma-
Tepian abpasii Geperis). Teomoriunmit Bik binoca-
PaiichbKOI KOCY OLIHIOETbCS HPUONM3HO Y 2 THUC.
pokis (Mamykina, Hrustalev, 1980). 3aBpskn aito-
BiaJIBHUM IIpOIlecaM KOca MOCTIiTHO 361/IbIIYEThCA
B posmipax. Ha et 4yac mmpuna ii y npumarepu-
KOBill YacTUHi CTaHOBUTH O6/13bKO 10 Kimomerpis,
IOBXMHA 110 MefiiaHi — Tpoxu 6inpre 12 kM. ITno-
mra kocu — 3,84 tuc. ra. Bucora Hap piBHeM MOpA
He nepesuinye 3 M. OcHOBa KOCU MIPUJIATAE JI0 KPY-
TOTO CXMJIy MAaT€PMKOBOIO yCTYIy 3aBBMIIKM 30-
50 M, a BysbKa KiHIIiBKa KOCK y BiIKPUTOMY MOPi
FayKOIIOAiOHO 3arHyTa Ha IiBHIY Ta YTBOPIOE TaK
3BaHMI1 "I3eHI3UK .

ISSN 2415-8860. Y kpaircokuti 6omaniunuii scypran. 2024. 81(3) 231


https://www.ipni.org/
https://www.ipni.org/
https://www.openstreetmap.org/copyright

O.I. BPOHCKOB, O.M. BPOHCKOBA

Penbed kocu piBHMHHMIT 1 cmaboxBuisicTuii. B
Iello IifHeceHiil MiBHIYHIA YacTMHI IOMINPeHi
ranoditHi mykn. IlenTpanpHa YacTMHA HMU3MHHA i
Mae xapakrepHuil Mikpopenbed. Tyt HasABHI dnc-
JIEHH1 3aKpUTi MiJIKi Ilepecuxaroyi BOJONMY BUTAT-
HyTOl popmu (Tak 3BaHi H6akai), 10 MPOCTUPAIOTD-
€A 3 MIBHIYHOTO 3aXO/ly Ha IiBJEHHMII CXiJl, BOJIOTi
COTIOHYAKM, COTIOHYAKOBi 60710Ta i ramoditHi mykn.
Came TyT 30cepefiKeHa IepeBa’kHa YacTMHA IIO-
nynauin Buais popy Tamarix. Iligsuimeni mimani
TPUBM MK TMMaHaMu 3aiiHsATI ncamoiTHUMU CTe-
mami. 3axigHe y36epexxoxs Kocu 3 60ky binocapaii-
CbKOi 3aTOKM OO/IOTHCTE i BKpUTE OYEPeTAHUMMU
sapocTsimu. Ha cxigHomy y36epexoki Kocu yTBO-
PUBCsI TTICKOBUI GeperoBuil Bal 3aBBUILKA 10 3 M,
KNI MalKe IO BCill MOBXMHI KOCU 3a6y1[013aH1/H7[
IBOMa KypopTHUMU cenamyu — Menekine Ta bino-
capaiicbka Koca. Y monuni p. Mokpa binocaparixka,
1[0 TPOTiKa€ i3 3aXifHOro 60Ky KOCHU i BIagae 1o
Binocapaitcbkol 3aTOKM, 3HAXOAATHCS 3ab60MOUeH]
TUP/IOBi KOMIIJIEKCH.

IpyHTOBMIT IOKpUB bBinocapaiicbkoi Kocu mpesn-
CTaB/IEHMIT CK/IQJIHUM KOMIUIEKCOM JEPHOBMX i
IIepHOBO-I/IEIIOBYIX He3aCOJIeHNX i clTabo3aconennx
IPYHTIB Pi3HOI IOTY>KHOCTI i pO3BMHYTOCTi — Ha
MiIBMINEHNX efleMeHTaX penmbedy, a TaKoX mTyd-
HO-0O0/IOTHMX, COTTOHYAaKOBUX, MY/TyBaTO-IilIaHNX
i MynyBaTo-4epenamKoBUX — Yy S3HIDKEHHAX. Y
MiBHIYHIN i LEHTpabHIll YaCTMHAX KOCU IPYHTHU
CepelHbOIIOTY>KHi 1 MOTY>XHI He3acoreHi i cmabko-
3acosieHi I71e€Bi, MilllaHi i JepHOBI, i3 MOTY>XHICTIO
TyMYCOBOTO TOpU3OHTY 25-35 cM (iHomi 70 cm) 3
HM3BKMM BMicTOM rymycy (mo 0,5%) (Polyakov et
al., 1992).

Teputopisa kocu, 110 IpUIATAE IO MAaTEPUKOBO-
ro cxmiry, posopasa. Tpoxu 6inbme 1 Tuc. ra 36e-
PeXEeHUX NPUPOSHUX KOMIUIEKCIB Y BUITIAM] TPhOX
OKpEeMMX JIi/IAHOK BXOJUTD [0 cKnagy Hanionanb-
HOTO IIpUpOAHOro mapky "Meotupa". V ciuni 2022
poky Ykasom Ilpesugenrta Ykpainm Ne 7/2022 mie
540 ra tepuropii binocapaiicbkoi kocu 6ynu npu-
€IHaHi O HALlIOHAJIbHOTO IIaPKY.

IcTopia pocnigkenn pony Tamarix B perioHi.
Orisag icTopii BUBYEHHsI pOCIMHHOTO CBIiTY y36e-
pexoksa Asoscbkoro mops Ta IliBHiunoro Ilpua-
30B’s1 moKMamHo HaBemeHuit B mpari O.B. Tumen-
ko (Tyshchenko, 2006), Tomy My npuginumo ysary
tinpku indopmanii mopo popy Tamarix. Busuen-
Hf POCIVHHOCTI IpUOEpeXHUX pailoHiB A30B-
CbKOTO MOpsI B Mexkax J[oHerpKoi 06/1acTi posImo-
4yanoch 3 KiHng XIX CTOMITTA, KOMM BUK/IAadeM
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Mapiynonbcbkoi OnexcanpapiBcbkoi rimuasii O.J1.
Bepx6unpkum 6yno omy6mikosano "Crmcok pa-
CTEHUN, OUKOPAcCTYIIMX M BO3JENaHHBIX B OK-
pecTHOCTAX I. MapuymonA', B AKOMy HaBOUBCA i
"Tamarix )Xuposuuks 1 Bup" (Verzhbitskiy, 1892:
Appendix, p. 48). Ha >xamp, BUmoBa IpUHAJIEX-
HICTP i TOYHe MicClle 3pOCTaHHS POCIUH He Oymu
BKa3aHi, 10 JJOBOJI XapaKTEPHO WIS POOIT TOro
nepiopy. Ane Bxe A.B. MapKkoBcbKumit y cBoiil po-
6oti 1906 poky "Teoboranmueckoe onmucanme Ma-
puynonbckoro yesna" srajgye binocapaiicbky xocy
I TaMTeNIHiN Pi3KO BMPaXKEHMIT COMOHYAK AK Mic-
1ie 3pocTanHs 6ararbox ranodinbuux Buzis. Voro
crmcok "JIpeBecHast M KyCTapHas pacTUTENbHOCTD,
BCTpeYalonascsa eCTeCTBEHHO M B MICKYCCTBEHHBIX
HacaxeHusax' mictutb T. pallasii Desv. (T. panicu-
lata Steven ex DC.) ak Takwuii, o "Pacrer guko Ha
COJIOHIIEBATOM IIeCYaHOM Oepery Mops 6mmu3 Ma-
puynons’ (Markovskiy, 1905: 427). Xoua mepiua 3
IIUX Ha3B Hapasi € cuHOHIMOM anA 1. ramosissima
(https://powo.science.kew.org/taxon/urn:lsid:ip-
ni.org:names:828206-1), a npyra — mna T. gracilis
(https://powo.science.kew.org/taxon/urn:lsid:ipni.
org:names:828120-1), 6otaniku XIX-XX cropiu
obunBi HasBM 3actocoByBanmu o T. ramosissima
(Schmalhausen, 1895; Gorshkova, 1949; Visyulina,
1955). Takox 3rajky mpo Tamapukcu Ha bBinmoca-
PalichKilt Koci Mu 3HAXOAUMO B POOOTI AMpeKTopa
Mapiynonbcbkoro kpaesHasdoro myseto LII. Kosa-
JIEHKa, TIPUCBAYEHIl CTBOPEHHIO 3allOBiIHNUKIB Ha
MapiynonpuiyHi: "PocMHHOCTI TOMIX TMMaHaMu
Terep Hebarato, 60 maceTbcs TYT Xymoba, mpore,
X04 1 B HEBENUKIil KilIbKOCTi, Taku 30epernucs B
mukomy craHi Kymi Tamarix ramosissima Ledeb."
(Kovalenko, 1928: 71). 3Beprae Ha cebe yBary Te,
[0 06uABa HOCIIHNKN MiIKPECTIOTh IPUPOTHE
ITOXOJ)KEHHA BUNIY B PErioHi.

Ha sanpomenns L.II. Koanenka B gpyriit momno-
ByHI 1920-x pokiB MuHnynoro cronitra binocapaii-
cbKy Kkocy Bingsigas 10.11. Kneomnos, repbapHi 36opu
sKkoro 36epirarorbcss B HamionanbHoMy rep6apii
Ykpaian — rep6apii Incturyry 6otaniku im. M.I.
Xonopnoro HAH Ykpainu (KW). Cepen Hux HasB-
HUIt oyl rep6apumit muct Big 09.06.1927 3i 3pas-
KOM Ha CTafiil IVIOJIOHOLIeHHS], IKVII OYB BU3Hade-
Huit aBTopoM sK T. eversmannii C. Presl ex Bunge
(HuHI npuitMaeTbcs AK CUHOHIM 1. ramosissima
(https://powo.science.kew.org/taxon/urn:lsid:ipni.
org:names:828206-1). ¥ yepBHi 1990 p. 11eit 3pa3ox
Oyno mepesusHadeHo LI. Pycanosmu sk T. graci-
lis. Tlo marepianax 3 ITpuasor’s 10.[I. Kneonosum
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Tamarix laxa — HoBUIT BUE Gropu YKpaiHu

Oyno omy6ikoBaHO KilbKa (IOPUCTUYHUX PO-
6iT, ofgHaK BigomocTi po Tamarix B HUX BiACYTHi
(Kleopov, 19264, 1926b, 1927). Y xopoTKOMY omuci
pocnmHHOCTI binocapaiicbkoi kocu, BMillleHOMY
B poboti "Pocimunicts donbacy (Boraniko-reo-
rpadivuni mocmigu Ha IliBgenHo-CximHilt Ykpaini
3a ocranni poku)" (Klokiv, Lavrenko, 1927), pin
Tamarix TakoXX He 3rafyeTbcsa. HeogHOpasoBo B
pi3Hi ce3onu 6yBaB Ha binocaparicpkiit xoci it C.A.
ITocTpuranb, i 3BigT B KW HaaBHI ABa jioro rep-
6apHi 3pasknu. Ilepmnii, 3 pparMeHTOM POCIMHNA Y
crapil WIOLOHOILIEHHS, Ma€ Taki ernkerku: " Tama-
rix gracilis Willd. Distr. Mariupol. Binocapaiicpka
koca. Hagmopcbki mickm. 4.VI 1927 p. Ne 149. Leg,,
det. C. ITocrpurans" i "Tamarix gracilis Willd. 1936.
Determ. S. Gorschkova". Ipyruii 3pasok — y cTa-
mii usitinug: "Tamarix Pallasii Desv. Distr. Mariu-
pol. Binocaparicbka koca. Jlitopanpaa cmyra. Hap
MopeM — (nocapka). Ha micky. 16.VII 1927 p. Ne
472. Leg., det. C. ITocrpuranp" i "Tamarix ramo-
sissima Ledb. V. 1936. Determ. S. Gorschkova". B
crarti "PocnuuHicTs HagMopcbKux Kic [TiBHiYHOTO
y36epexcks AsoBcbkoro mopsi' (Postryhan, 1939)
npo HasBHiCTb T. gracilis Hi Ha Binocapaiichkiit,
Hi Ha IHIIMX KOCaX He 3raJly€TbCs, X04a L€l BUJ
BK/II0YeHO 1o "CHucKy pociayH Kic miBHiYHOrO y3-
6epesxxxs AsoBcbkoro Mopst: bepasiHepkoi, Binoca-
paiicpkoi, JIsanuHcbkoi, besiMenHoi, €manunibkoi
(CamconoBoi) Ta KpnBoi)', moganoMy HanmpuKiHLi.
B ocnosHiit vactuni po6oru C.A. IToctpurans ce-
pel POCIMHHUX YIPYHNOBaHb IVMAaHHUX (MOKPUX)
CONIOHYAKiB Kparko omucye 'COIOH4YaKkM 3 3apo-
cramu T. ramosissima” (Postryhan, 1939: 295-296)
Ha OCHOBI TpbOX 3amuciB 3 bepasaHcbkol Kocu Bif
6 >xoBTH: 1930 p., mo6DXHO 3ragyoun, o "Ha iH-
mux Kocax (Binmocapaiichbkiit, JIAMMHCHKIN) X MeH-
me" (Postryhan, 1939: 295). B numni 1934 i yepBHi
1939 p. Tyt onmcysamu pocnuuHicTh M.I. Kotos
ta €.[1. Kapnayx. Ha BigMiny Bifi momepenHix fo-
CIIJHMKIB, BOHM BigMiTmwm mia binocapaiicbkoi
Kocy e aconianio Tamaricetum tamarici graci-
le (Kotov, Karnaukh, 1940). ITicisa uiei po6oru yci
nisHimi 60TaHiYHI HAIpallOBaHHA CTOCYBAJIACH
yrpynoBaub 1. gracilis. Tax, O.[]. Bicronina y "®mo-
pi YPCP" HaBopuTs Jioro pis binocapaiicbkoi kocu
o 36opax C.A. IToctpurans (Visyulina, 1955). Ta-
kox T. gracilis Bkasyerbcs s IliBriunoro Ilpua-
308’ B mpari A.M. Kpacuosoi (Krasnova, 1973).
Big 1970-x pokis [lonenpke IIpnaso’s gocmimxy-
BajIocsl BUeHMMH [lOHebKOro OOTaHIYHOTO camy
HAH VYkpainm, AKi Npupinanm yBary sK B IioMy

binocapaiicpkiit Koci, Tak i 30KpeMa IpefCcTaBHU-
kaM popy Tamarix (Kondratyuk et al., 1985; Os-
tapko, 2001; etc.). ¥ 1990-x pokax HumMu Oyno 3a-
(ikcoBaHO IPOCTOpOBE po3MilleHHs nmonyAwil T.
gracilis y BUIIAZIi KAPTOCXeMY 3 KOPOTKMM OINCOM
(Burda, Ostapko, 1993; Ostapko, 2005). ITopiBH:H-
HA 11 31 CyJaCHMMM JAaHVMM [JO3BOJIAE KOHCTATyBa-
TU TIOCTYIIOBUIA PiCT YMCENBHOCTI 11 IJIOMI] IOLIN-
PpeHHA BUJY 32 MUHYJINIA Jac.

PesynbraTi i 06roBopeHHs

IIpn obcTexxeHHI LleHTpalbHOI 4acTMHM binmoca-
paitcpkoi Kocu 20 TpaBHsA 2014 poky B3ZOBXK 6a-
KaiB HamMM OyZI0 BMUABJIEHO JeKilbka OCOOMH Ta-
MapuKciB, AKi Ha Ieil yac mepeOyBamy Ha cTafil
IJIONOHOLIEHH, Ha BiIMiHY Bifl iHIINX, SKi TiNbKK
ksityBamu (T. gracilis) un 6yrouisysamm (T. ramo-
sissima). ®oTo UMX 0coO6MH 3 wIogamu y 2015 poui
Oyno posmimeHo Ha caiti www.plantarium.ru, ge
O. IpeOeHIOK BUCTOBYUB NPUIYIIEHHS, LII0 Lje MOXKe
6ymn T. laxa. Ilisuime ¢otorpadii Ta yacTrHa Ma-
TepianmiB Oyl BTpadeHi BHACTIOK TEXHIYHOrO
36010 caiiTy.

3rozmoM, y 2016-2017 pp., Hamu 6y710 06CTEXKEHO
BCI0 binmocapalicbKy KOCy 3 MeTOI0 BCTAaHOBJIEHHS
BUJIOBOTO CKJIaly TaMapUKCiB Ta IXHbOI'O PO3IIOB-
CIOJPKEHHS B MeXax Kocu. JJocToBipHO 6y/0 BCTa-
HOBJIEHO 3pOCTaHHA TYT 4 BUJiB faHoro pogy — 1I.
gracilis, T. ramosissima, T. tetrandra i T. laxa (puc.
1). INepwii gBa BUM HEOZHOPA3OBO BKa3yBa/IICsA
mst kocu pawninte (Polyakov et al., 1992; Ostapko,
2005; Kolomiychuk, 2012 ra in.). [TepeBakna 6inb-
micth ocobuH T. gracilis Hapasi 30cepemykeHa B Me-
ax Bigomoro nokanitery (Burda, Ostapko, 1993) y
nmaHpmadTHOMY 3aKa3HMKY 3arajbHOEP)KaBHOTO
3HaueHHs "Binocaparicbka koca", mpoTe 6y 3Haii-
JieHi /1 HOBI MiCII1 3pOCTAaHHA LIbOTO BUNY, B TOMY
4ICTi B MeXKax c. binmocapaiicbka Koca, fe Bin Bupo-
LIYBABCA Y AKOCTI )XMBOI oropoxi. Tamarix ramo-
sissima pO3NOBCIOJYKEHNII ITEPEBAXXHO B KY/IbTYPI,
BiH BigMidyeHMil HaMM B yCIX IPUJIETNIUX CeTMIaX.
OxpeMi OCOOMHM TpaIIAIOTBLCA B IIPUPOFHOMY
cepemoBMIIi Ha 6aKasX, TAKOXK BEIUKMUI CIIOHTaH-
HIUIT OCepefloK 3pOCTaHH:A LIbOTO BUIY YTBOPUBCA
y CTuXiifHOMy Kap’epi 3 BUAOOYTKY IiCKy B HiB-
HiuyHill yacTuHi kocu. Ilonpu Te, mo T. tetrandra
BUABJIEHMIT HaMM B MeXxax c. binmocapaiicbka Koca
Ta B IITYYHUX HACa/PKEHHAX Y IiBHIYHINA YacTMHI
KOCHM, CIIOHTAaHHUX OCepelKiB MOLIMPEHHS 1LIbOTO
BIUZY BUSIBIEHO He 6Y/10. By/10 Tako>X BCTaHOBIEHO
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Tamarix ramosissima
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Puc. 1. Ilomupenns supis popy Tamarix na binocaparicbkiit koci

Fig. 1. Distribution of Tamarix species in the Bilosaraiska Spit area

3pOCTaHHA HOBOTO I YKpaiHM BUAY TaMapUK-
ciB — Tamarix laxa Willd. (puc. 2).

Tamarix laxa Willd. in Abh. Konigl. Akad. Wiss.
Berlin 1812-1813: 82 (1816); Topiuk. . CCCP, 15:
302. 1949; Baum, Fl. Europ. 2: 294. 1968. — Tama-
PYIKC Ty XKUIA.

Bip iHIIMX HaABHUX Ha Halliil TepuTopii Tama-
puxciB T. laxa mobpe BimpisHseTbcs in vivo mif
Jac KBiTyBaHHA (puc. 3), sike BimOyBa€eTbCA AyKe
mBuzKo. lle HaiOiIbII paHHBOKBITY4MII BUJ, Y
MIOBHil BifmoBigHOCTI 0 criocTepexxeHb O.M. Py-
caHoBa (Rusanov, 1949) ta LI. Pycanosud (Rusano-
vich, 1995). Ha Binocapaiicbkiit koci 6yTonisamnis T.
laxa MO>Xe MOYMHATUCA B OCTAaHHIX YMCIaxX KBIiTHS,
a MacoBe KBiTyBaHH: 3a/Ie)KHO Biji IOTOJHUX YMOB
POKy MO)Ke IpuIajilaTy Ha 1epiop 3 3 1o 22 Tpas-
HA i TpuBae 6mm3bko TIOKHA. Bup kBitye Tpoxu
paniue Big T. tetrandra, y sIKOro MacoBe L|BiTiHHs
crocrepiraerbcsl 6-25 TpaBHA, a 'y T. gracilis Haii-
nepui KBIiTKM TiIbKM ITOYMHAIOTH BiJKpMBaTHCA,
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kot v T. laxa KBiTyBaHHA BXXe HOXOOUTH KiHIIS
(Tabm. 1). Opnax, axwmo T, laxa i T, tetrandra maioTthb
JIMILE IIPOCTi CYLBITTA HA CTApMX TiJIKaxX i IBUKO
3aBepuIyloTh KBiTyBaHHA, 1. gracilis maiixxe ofpasy
Ha JIOJATOK JJO MPOCTUX CYLBiTh 3/laT€H MPOAYKY-
BaTM CK/Ia/{Hi CYIBITTS Ha cTapyux ab0 MOJIOZVX IIa-
TOHAX, 32 PAaXyHOK 4YOTO IIPOJOBXY€E KBiTyBaTu Jj0
IBOX-TPbOX TVDKHIB. BUK/IIOUHO CKIafHi CyLBiTTA
mae 1. ramosissima, AKUI KBiTye MisHilIe 3a i
By (Ha IOYATKY JIiTa) i YacTO Mae MOBTOPHE KBi-
TYBaHHA IPOTATOM JITHIX MiCAL(IB i HABiTh IIOYAT-
KY OCEHi.

Ak iB T tetrandra, y T. laxa xBiTk1 4-4eHHi, a
HeTIOCTKM BiflirHyTi Hasaf. Aje JiOro KBITKM CH-
JATb Ha BUJOBXEHUX KBITKOHDKKaX, 3a PaXyHOK
YOro JOro BKOPOYEHi CYLBITTA BUITIALAIOTH IIN-
pOKMMM it puxiuMu, Tofi Ak y T. tetrandra xBiTKu
MajKe CU/iA4i, a CyLBiTTA IOMITHO JOBTi Ta BY3bKi.
ITepwi Becuani cyusitra T. gracilis MaloTb 4-4/eH-
Hi KBiTKM Ha JOCUTD JOBIMX KBITKOHDKKax (ae Ha
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BiIMiHY BiJj ITOIIEpEHIX BUMIIB BiIHOYOK Ma€ Yallo-
nopibHy ¢gopmy), MalOTh JOMIIIKY 5-4IeHHUX KBi-
TOK, JJO/IsI SIKMX 301/IBINYETbCS Y CKIAHUX CYLBIT-
Tax. s T. ramosissima XapakTepHUM € 5-4JIeHHNI
Oy6oHLIenTofiOHNIT BIHOYOK, 3 SKOTO IIifi 4ac KBi-
TYBaHHA BMCYBalOTbCA NunAKU. OCHOBHI BigMiH-
HOCTi MDK Bupiamu popy Tamarix, AKi 3pocTaioTh
Ha JOCIimpKyBaHiit Tepuropii, mogano B Tabmuni
1. Ce3oHHa MiHIMBICTH CYLBIiTH i KBITOK B IXHBO-
MY CKJIaJi, IK 1 LIMPOKMII Iialla30H 1HAMBifya/TbHOL
MIH/IMBOCTi, € JIy>)Ke CYTTEBUMN dbakropamu, ski
BIUIMBAIOTh Ha BU3HAY€HHSA BUMIB JAHOTO POfy.

Ksitkn T. laxa 3anmIolOThCs BUKIIOYHO IIepe-
xpecHo. IIpy mpoMy IpuIIMOYKM [IO3piBalOTh pa-
Hime muAKiB. KBiTyBaHHA IPOXOAUTH APY>KHO 3a
onmH-TIiBTOpa TYOKHI. HaciHHs mo3piBae mpnbmnsHo
Ha JBaHAJLATUI [eHb IIC/IA 3aIUTTHEHHS KBiTOK.
Monopi pocivHM POCTYTh IOBI/IPHO i IOYMHAIOTh
KBiTyBaTu nuie Ha TpeTiit pik (Rusanov, 1949).

Tamarix laxa pO3MOBCIOIKEHMIT Bif MiBHeH-
Ho-3axigHoi P®, IliBniunoro KaBkasy it CxifHoro
Ipany uepes 3axiguuit Cubip i kpainu IlentpanpHoi
Asii 1o Monroii Ta Kuraro (Hassler, 2023: POWO,
2023-onward). Bifomo mpo okpeme 3pOCTaHHA Y
Maxkeponii (Micevski, 1995), sixe morpebye yTou-
HenHs. Hait6mmwkue no bimocapaiicbkoi Kocu Bup,
Bigmivennit y ¢nopi Huxuboro lony, ne BiH Tpa-
nnsaerbcss B IIpuasoBcbkomy paiioHi (Zozulin,
1984). Kpim toro, y 2017 p. BUSBIEHO 3pOCTAHH:]
Buay Ha Casa/JbHMKCDBKIil Koci B okomuusAx c. Ila-
6enbcbke IllepbuniBcpkoro pariony (Lyubchenko,
2017), a y 2022 p. — B I[Ipna3soBcbKOMy 3aKa3HUKY
B Mexkax Cr1oB’siHCbKOrO paitony KpacHogapcpkoro
kpato PO (Perevozov, 2022). HasBHicTb 11bOr0 BUAY
Ha cyMbKHUX 3 [JoHerpkuM IIpra3os’sim Teputopi-
SIX, O3HAK!U NOCTYNOBOTO IIPOCYBaHHA JI0r0O B 3a-
XiTHOMY HaIIpAMKY i BifICYTHICTb BiJOMOCTEN IIPO
Bukopuctanus 1. laxa B nicomeniopauii B YkpaiHi
(Polyakov et al., 1992; Tyshchenko, 2006) nosBosse
HaM MNPUIYCTUTYU IPUPOJHE MOXOMKEHHA BULY Ha
binocapariicpkiii i, MoxxnuBo, Kpusiit kocax.

Ha Bigminy Bin T. gracilis, sikuit Ha Binocapait-
CBKill KOCI pO3MHOXXYETbCA IePEBAYKHO BEreTaTyB-
Ho (Ostapko, 2005) i 3a3BK4ait pocTe B OFUH PSL ¥
BUIIAZL TOBIVX NPUOEPEXHNX CMYT i e 3pifka
— noopuuui, T. laxa 3pocTae mepeBakHO MOOANU-
HOKVIMU KYIIaMM, PACHO KBIiTYe, IPOAYKYye 6arato
HaCiHHA Ta YCIIINIHO PO3MHOXYETbCS TeHepaTUBHO.
Brcoka HaciHHEBa IPORYKTMBHICTH i aHEMOXOD-
HUIT CIIOCi6 pPO3IOBCIO/PKEHH: Aiacrop 06yMOB-
JO0Tb NOPiBHAHO 3 1. gracilis 6inbi piBHOMIipHMIT

Puc. 2. Tamarix laxa Ha Binocaparicpkiit xoci. 08.05.2016
Fig. 2. Tamarix laxa in the Bilosaraiska Spit. 08.05.2016

PO3IOZIN IIbOro BUAYy 1o Tepuropii bimocaparicbkoi
kocu (puc. 1), a 3a ONTMMAIBHUX YMOB 3aKMHYTOTO
3a00JI09€HOr0 MilJaHOTO Kap €py B HiBHIYHIN Ya-
CTUHI KOCU MacoBi 3apocTi Monopux ocobus T. laxa
IIifl 9aC KBiTYBaHHA CTBOPIOIOTH CYLIIZIbHUI pOXKe-
BMIT acreKT Ha twromii 6insg 5 ra. B ocraHHi pokn
IIpOIleC 3aPOCTAHHA Kap €py OCOONMBO aKTUBi3y-
BaBCA i HaOyB BMOYXOBOTO XapaKTepy.

3arazbHa KiZIbKiCTh MOPOCINX TeHepaTUBHUX
pocue T. laxa (3a BUKIIOYEHHSIM BUILE3TaaHOTO
Kap'epy) craHoM Ha 2018 p. HajiuyBama 6113bKO
60 reHepaTBHUX 0COOMH. Bup npencraBmeHnit ex-
3eMIULIpaMI Pi3HOTO BIiKY I po3Mipy — Bij Haii-
MEHIINX CifAHIIB 10 Kyla 2,4 M 3aBBUIIKU. 3TiJHO
3 OLIIHKOI0 3a pIYHMMM Ki/IbLIAMM BIK HaBUIOL
pocnuuy y 2018 p. cTaHOBMB MiHIMYyM 25 pOKiB,
TOMY MO>KHA TIPUITYCTUTH, o 1. laxa 3’aBUBCA Ha
binocaparicbkiit koci He misHime nmovarky 90-x po-
KiB MuHynoro ctopiudsa. Cranom Ha 2021 pik Kinb-
KiCTb MOJIOJMX KBIiTy4MX POCIMH BucoTO0 0,5-1 M
o 6eperax 6akaiB 3HAYHO 301/IBIINIACE, [0 MOXeE
OyTH TOB’s3aHO 3i 3MIiHOI €KOJIOTiYHMX YMOB
BHAC/TiJIOK ITOTEIJIiIHHA K/IiMaTy.

Ha bBinocaparicekiit xoci T. laxa B exomnoro-Ie-
HOTVYHOMY IUIaHi Maibke IIOBHICTIO IIOfiOHMII
no T. gracilis i 3aiiMae JOCUTb BY3bKy €KOJIOTi4HY
Himry. B Hammx ymoBax o6upiBa BUIM 3POCTAalOTh
IOpsIfi HAaBKOJIO MiJIKMX COTIOHYBaTHX, AK IPaBU-
710, IEpeCUXal0uMX BIITKY BOHOVIM Ha BY3bKiil (1-3
M) CMy3i HiCKy, YTBOPIOIOYM CIII/IbHI yIPyIIOBaHHS
CTPIYKOBOTO THITY, SIKi 3a JOMIHAHTHOIO KIacudika-
iero HanmexxaTb o popmaii Tamariceta gracilis. Ha
IIPUMOPCbKOMY JiTopanbHoMY Bany T. laxa Hamu He
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Puc. 3. Cyusirrsa Bugis pony Tamarix 3 binocapaiicpkoi kocu. A: T. gracilis. 08.05.2016; B: T. laxa. 08.05.2016;
C: T. ramosissima. 07.06.2015; D: T. tetrandra. 13.05.2016

Fig. 3. Inflorescences of species of the genus Tamarix from the Bilosaraiska Spit. A: T. gracilis. 08.05.2016;
B: T. laxa. 08.05.2016; C: T. ramosissima. 07.06.2015; D: T. tetrandra. 13.05.2016
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Tabmuus 1. Knrouosi osHaku in vivo Bupgis pongy Tamarix, siki spoctarors Ha Bimocapaiicpkiii koci
Table 1. Key characteristics in vivo of Tamarix species growing in the Bilosaraiska Spit

OsHaka Bup
T. tetrandra T. laxa T. gracilis T. ramosissima
3arajbHUI 06.05-25.05 03.05-22.05 08.05-10.06 05.06-30.06
nepiop,
KBiTYBaHH:A
ITepion bnusbKo TVOKHS bnusbKo TVOKHS bnuspko 2-3 TiOKHIB, bnuspko 3 TIKHIB,
KBiTyBaHHA POSTATHYTE 32 PaXyHOK 4acTo OyBa€ MOBTOPHE
pocnuHM YTBOPEHHA CYLBiTb Ha KBiTYBaHHA B CepIIHi-
MOJIOIUX TTarOHaX JKOBTHI
CynsirTa Tinpxu mpocrTi Tinpxu npocrTi Iepmri — mpocTi Tinbkn BepxiBKOBi, CK/IagHi
KUTULENOi6H1 KUTULENORi6HI 6iuHi, KUTKLENoAiOHi 6iyni Ha | KuTKLe- a60 BOMOTEnoniOHi
6iuHi Ha cTapux TIOOAMHOKI, iHO/1 CTapyX IijIKax, IOMipHO (mo 40-50 cM 3aBj.) Ha
TiZKax, MTOMITHO ITy4YKYyBaTi, 3aBXIM Ha [OBri it mmpoki (2-6 cm MOJIOMX TaroHax, AKi
By3bKi (2-8 cM CTapUX Ti/IKaX, KOPOTKi, |3aBf., 4-10 MM 3aBIIL.), CK/TaZlAI0ThCA 3 BY3bKIX
3aB]l., 3-7 MM mupoxki ta puxi (1,0- 3a3BMyall 3aKiHUYIOTbCS | ioBrux (mo 8 cM 3aBn.)
3aBIIL) 2,5(3) cm 3aBp., 4-10 OZIHi€I0 KBITKOIO; MalDKe | KUTUIETIOAIOHMX IPOCTUX
MM 3aBIIL.), 3a3BUYaN ofpasy 3 ABJIAIOTHCA CYLBiTbh
3aKiH4yI0TbCA "BisfOM" 3 | CKTafHi BepXiBKOBi Ha
3—4 KBiTOK MOJIOAUX TTaroHax (o
20 cM 3aB1.)
KBiTKOHDKKM Maiike Bincytni | IIpu kBiTyBaHHI (1,2)1,5-2,5 MM 3aB,. BincyTHi a60 gy>ke KOPOTKi,
(2,0)2,5-4,0 MM 3aBp. npu kBiTyBaHHi 10 0,5 MM
3aBJI.
[TpuxsiTkn MoxyTb Y 2-3 pasu xkopormri 3a | B 1,5-2 pasu koporii 3a | MOy Tb IepeBUITYBaTI
TOXOIUTH JIO KPalo | KBITKOHIXKKM KBITKOHI>XKI YaIIOJIMCTKUA
YaIIOMUCTHUKIB
KsiTkn Tinoku 4-unenni | Tinbku 4-unenni Y nmepmmx nmpocTux Tinbku 5-uneHHi
CYUBITTAX 4-4Y/I€HHi 91 3
TOMIIIKOI0 5-4/IeHHUX, Y
CK/IQIHUX CYLBITTAX JONA
5-4JIEHHUX 3pOCTAE
Binoukn [Mupoxo IInpoxo poskpuri Bip gamonogioHmx, 3iMKHYTIi, 6y60HLenoniOH],
pO3KpuTi, 6mo1en0i0Hi, o (1mpoxo) MajiKe He BiIKpUBAIOTbCA
TETI0CTKI TeTI0CTKY 3a3BUYait I3BOHMKOIIOLiOHMX,
BifirnyTi Haszap BiflirHyTi Haszap TIEJIIOCTKM He BiflirHyTi
Hasaj

3adikcoBaHMil, ajle TaM TPAIULAIOTHCA IOOAMHOKI
ocobunn T. gracilis. 3a3Bu4ail IPOEKTUBHE IOKPUT-
TA TaMAPUKCIB B YIPYIOBaHHI CTaHOBUTDH 15-60%.
Tpap’stHuit sApyc MicUAMM JOCUTH PO3piPKeHMUIL,
micuamu — rycruit (Big 10 go 80%), i sABmsA€ co-
6010 MO3aiKy 3 Pi3HUM CKJIa[JOM JOMIHYIOUVX BUJB.
Vloro jomiHaHTamu, AK TIPAaBUIO, BUCTYIAKTH Ar-
temisia santonica Lam., Limonium caspium (Willd.)
Gams, Salicornia perennans Willd., Tripolium panno-
nicum (Jacq.) Dobrocz. Brcoky 4acToTy TparvLiHHs
B TAaKUX yTPYNOBaHHAX MaioTh Heliotropium sibiri-
cum (L.) JI.M. Melo (Argusia sibirica (L.) Dandy),
Juncus gerardii Loisel., Limonium meyeri (Boiss.)
Kuntze, Senecio vernalis Waldst. & Kit., Thinopyrum
elongatum (Host) D.R. Dewey (Elytrigia elongata
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(Host) Nevski), nuspxy — Aeluropus littoralis (Gou-
an) Parl., Phragmites australis (Cav.) Trin. ex Steud.
s. 1. IxHe 4acTKOBe NPOEKTMBHE TIOKPUTTS MOYKE Ba-
pifoBaTy B IIMPOKOMY AiamasoHi (1-40%).
CUHTaKCOHOMis YTPYHOBaHb 3a Y4YacTIO BMJIB
pony Tamarix Ha 3acajax eKojoro-QpuopuCTUIHOL
kmacuikariii Ha JaHWUI YaC HEMOCTATHBO PO3pOobIIe-
Ha. B Mexxax YKpainy TpajuiiiiHO TaKi yrpynoBaH-
Hs BigHOCUMu po knacy Nerio-Tamaricetea Br.-Bl. et
O. de Bolos 1958 (oneanipoBo-TaMapuKCOBi yarap-
HIKOBI yrpynoBanusa CepensemuoMop’st) (Kolomi-
ychuk, 2018). B 2015 p. Ha ocHOBi fOCTiIXeHb POC-
yuHHOCTI gonuuu HipkHbol Bonrm BumineHo kmac
Tamaricetea arceuthoidis Akhani et Mucina 2015
rajiepelfHuX JIiCiB KOHTVHEHTA/IbHUX OIIyCTe/lIeHUX

237



O.I. BPOHCKOB, O.M. BPOHCKOBA

perioniB Cxignoi €sponu (Akhani, Mucina, 2015),
I0 Ha TepuTopil YKpaiHM IOKM He BifIMiYeHMIL.
Tax, yrpynoBannsa 1. ramosissima B pajioHi fenbT
Hynar Ta JIHinpa, 0o JOCUTH [leTa/lbHO BUBYEHI,
apropamn 'TIpogpoMyca pocimHHOCTI Ykpainn'
BigHeceHi Jj0 knacy Salicetea purpureae Moor 1958,
SKUIT 00’ €HYE YIPYIIOBaHH: B/IaCcHe 3aIIaBHOI Jie-
peBHO-4arapHuKoBoi pocmHHOCTI (Dubyna et al.,
2019). Hemopasno B.I1. Konomiitaykom 3 xocu Pe-
TOTOBOI Ta Kocu biprounit ocTpiB A30BCbKOTO MOPS
Oyna mpoBisopHO omucaHa acouiauis Tamaricetum
gracilis y cknapi corsy Artemisio scopariae-Tamari-
cion ramosissimae Simon et Dihoru 1963 mopsanxy
Tamaricetalia ramosissimae Borza et Boscaiu 1965,
BifHeceHoro o Kiacy Nerio-Tamaricetea (Kolomi-
ychuk, Litvynska, 2017). Bona mommpena B cMy3i
IPYIMOPCBHKYX /IIOH, a B Il TpaB AHOMY ApYci HasABHi
nitopanbHi Ta 6yp’siHOBi Bugu (Crambe maritima
L., Leymus sabulosus (M. Bieb.) Tzvelev, Eryngium
maritimum L., Bromus tectorum L. (Anisantha tec-
torum (L.) Nevski) i T. m.). BBaskaemo, 110 mis Bin-
HeCeHHs yrpynoBaub 3a yuacti T. gracilis i T. laxa
Ha binocapaiicpkiil KOCi 1O KOHKpeTHUX acoLialliil
HeOOXigHI MOfabIII JOCTIIKEHHS.

Pocnuun 3 osHakamy, aHA/IOTiYHMMM O3HaKaM
T. laxa, 6ynu y 2014 p. HaMy BMSIBJIEHI TaKOX Ha
Kpusiit Ta CaMCOHOBIiT KOcaX, OffHaK y TepMiHH,
HEONTMMAJIbHI IS HaMiIHOrO BU3HAYEHHS. 3a Bifl-
CYyTHICTIO Tepb6apHMX 300piB 3 LIUX TePUTOPIit, mif-
TBEPIPKEHHSA iXHPOTO BUJOBOTO CTaTYCy IONILIAE-
MO Ha MaiiOyTHE.

BucHoBxn

TakuMm umHOM, A Tepmropii bBimocaparicbkoi
KOCM BCTAaHOBJIEHO 3POCTaHHA YOTUPbOX BUJIB
pony Tamarix, 3 sxux T. gracilis € abopurennum, T.

CIIMCOK ITOCUJIAHDb

ramosissima — 3JaBHa BUKOPUCTOBYETbCA B KYJlb-
TYPpi i /10r0 abOPUTeHHICTD yXe CYMHiBHa MOIPYU
Te, 10 BiH TPaNA€ThCcA i B IPUPOJHUX YMOBaX, T.
tetrandra Ha TepUTOPii KOCY pOCTe TiIbKY B KY/IBTY-
pi, a Tako>X HOBUII BU, 1 TepuTOpii Ykpainu — T.
laxa. BpaxoByI0uM DOCTATHIO BUBYEHICTb TEPUTO-
pii ITiBuiynoro ITpmasop’s B 60TaHiYHOMY aclek-
i, 3matHicTh T. laxa [0 aKTMBHOTO TeHepaTUBHO-
IO PO3MHOXXEHHA 1 BUABJIEHHA HOBMX OCEPEJKiB
3pOCTaHHA BUJY, BBAXAEMO, 110 11l BUJ, TOCTYTIO-
BO PO3IIMPIOE CBill apeas y 3axiJHOMY HaIlpsAMKY,
10 HMiATBEPIKYEThCA 3HAXiKOW B 2023 p. pyroro
miciiespoctants 1. laxa B Ykpaini Ha Kepuencpko-
My miBocTpoBi Henogamik c. YBapose (https://www.
inaturalist.org/observations/162932661). VImoBip-
HO, C/TijJi O4iKyBaTy JIOTO IOAA/IbIINX 3HAXIIOK Ha
HiBHIYHOMY y36epesxki A30BCbKOTO MOPSI Ha 3axXif
Bif binocaparicpkoi Kocn.

Ilogsaxmn

Bucnosmoemo mupy Basunicts [I.C. BuHokypoBy
ta B.II. KonoMmiityyky 3a onoMory B IOLIYKYy He-
00xinHuX niTeparypHux mkepen, [.B. Boitko — 3a
HagaHi poTo repbapHux 3paskis, i ocobmso O.M.
JapeHko — 3a mifTBepKeHHA NPaBWIbHOCTI BU-
3HaueHH: 3paskiB T. laxa 3 pocimimpxyBaHOI HamMu
TepUTOPii.

OOTPMMAHHSA ETUUYHIX HOPM

ABTOpM MOBIZOM/IIIOTH PO  BifICYTHICTD OYHb-SIKOTrO
KOHQJIKTY iHTepeciB.
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Tamarix laxa (Tamaricaceae), a new species in the flora of Ukraine

O.I. BRONSKOV, O.M. BRONSKOVA
Meotyda National Nature Park,
Mariupol District, Donetsk Region, Ukraine

Abstract. Tamarix laxa, a new species for the flora of Ukraine, is first reported for the Bilosaraiska Spit on the northern coast
of the Sea of Azov in the Meotyda National Nature Park, Donetsk Region, Ukraine. Its main range extends from the eastern
coast of the Sea of Azov to China. Thus, the new location is the extreme northwestern point of the species' natural distribution
range. The presence of representatives of the genus Tamarix at the Bilosaraiska Spit has been known for more than 100 years,
but T. laxa probably appeared here only in the early 1990s. In ecological and phytosociological terms, the species is confined
mainly to the shores of shallow brackish and periodically drying water bodies (bakai) and occupies the same ecological niche
as T. gracilis; the latter has long been known in the Bilosaraiska Spit and is listed in the Red Data Book of Ukraine. Represen-
tatives of the genus Tamarix are reliably identified only during the flowering period, so the growth of related species together
makes it difficult to identify them during other periods. The diagnostic characters used for identification of the species of the
genus growing in the Bilosaraiska Spit are discussed. It is suggested that the range of T. laxa has been gradually expanding
westward during recent decades.

Keywords: Bilosaraiska Spit, coast of the Sea of Azov, new record, range extension, Ukraine, Tamarix gracilis, Tamarix laxa
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Enporenni nurokininm y pocnus Secale cereale (Poaceae)
3a Bl IPyHTOBOI IIOCYXH

Hina IT. BETEHMYOBA * (), Mukoma M. ITEPBATIOK =, Ipuaa B. KOCAKIBCBbKA
IncturyT 60Tanixy im. M.I. Xonoguoro HarjionanbHol akageMii Hayk YKpaiHiu,
Byn. Tepemenkiscbka 2, Kuis 01601, Ykpaina

* ABTOp [/Is MUCTYBAHHS: vedenicheva@ukr.net

Pedepar. BHacmiffox r1o6anpHNX 3MiH K/IiMaTy Ta aHTPOIIOTEHHOTO HABAHTA)XEHHS IPYHTOBI IOCYXM CTalU OfHIE0 3
TOJIOBHUX 3arpo3, AKi ralbMYIOTh PiCT i PO3BUTOK POCIVH, NPU3BOAATH JO BTpaT BpokaiB. PopMyBaHHA MeXaHi3My
CTpecoCTiliKocTi BimbyBaeTbcA 3a yyacTi (iTOrOPMOHIB, cepefi AKUX y KYyAbTYPHMX 371aKiB HalIMEHII JOCTi/PKCHUMM €
LUTOKIHIHM. B po6o0Ti 6y/10 BMBYEHO BIUIVMB IPYHTOBOI IIOCYXM HA PIiCT POC/IMH Ta TOMEOCTAa3 eHIOTeHHNUX IIUTOKIHIHIB B
Ha/j3eMHIiT YacTHHI Ta KopeHsx Secale cereale ()xuTa OCIBHOTO) Ha IIOYATKOBYX €TAIAX BereTallii. BcTaHOBIEeHO 3B’ 130K MX
XapaKTepoM POCTOBUX IIpOLeciB i 6araHcoM IMX GiToropMoHiB. POCIMHY BUPOLIYBa/IM B MillJaHil KyIbTYpi y diTokaMepi.
ITocyxy CTBOpPIOBaIM IIUIAXOM IIPUIIMHEHHSA MOMUBY 9-J000BUX POCIVMH BITPONOBX HACTYIHMX BOCBMU Ji0. 3a [OCATHEHHA
KPUTUYHOTO PiBH:A B SIHEHH:A y CTPECOBAHNX i KOHTPOIbHMX 17-7000BuX pocinH (ikcyBaay Hafj3eMHY YaCTHHY Ta KOPEHi.
BmicT enporeHHuMX IUTOKiHiHIB aHanmisyBamm metomom BEPX-MC. BcraHoBieHO, 10 Ta/JbMyBaHHA POCTY HaI3eMHOI
YaCTVMHY i BUJIOBXXEHHA KOPEHIB y CTPECOBAHNUX POCIMH Bifj0yBanoch Ha T/ 3HV)KEHHA BMICTY MpPaHC-3eaTUHPUOO3ULY,
110 JJO3BOJIAE PO3ITIALATH Ljell IUTOKIHIH AK PETyIATOP POCTOBOI aKTMBHOCTI y )KUTA ITIOCIBHOTO 32 YMOB I'PYHTOBOI IIOCYXI.
3acdikcoBaHe HaMIU 3POCTAHHA PiBHA MpPAHC-3€aTIHY Ta i30IIeHTeHi/IaleHiHy B HaJl3eMHill YacTUHI i KOpeHAX CTPeCcOBaHUX
POC/INH XXMTa BKa3ye Ha y4acTb IIMX TOPMOHIB y GOpMYyBaHHI "3aXMCHOTO aHTUCTpecoBoro 67oky". OTpuMaHi pesynbraTi
CBiffyaTh MPO TOMIPYHKIIOHANbHY aKTHBHICTb IMTOKIHIHIB Ta IXHIO y4acTb y pery/ALil pisHMX CK/IafloBUX BifjIOBifi Ha
BOZHMII f1eDilluT, 1[0 ZOIIOBHIOE 3HAHHS IIPO POJIb LIUTOKIHIHIB y POPMYBaHH: CTPECOCTIKOCTI 3/aKiB.

KrouoBi croBa: aganTaliis, IpyHTOBa II0CYXa, PiCT, CTpec, LUTOKiHiHY, Secale cereale

Beryn HOXUBHUX PEYOBUH, KIITMHHMII MeTabomisM Ta

inmi >xurresi GyHkuil pocnun. Y cBolo yepry, poc-
[Tocyxa € ogHuM 3 Haitbinpl Hebesmeynnx (ak-  JIMHM pearyoThb Ha MOCYXY Ta afaNTyIOTbCH, 06
TOpiB 30BHILIHBOTO CEPENOBUINA, AKUIT MiMiTye  IOMAKIINMTYM 1i HeraTmBHi Hacmifku i 36epertn
IPOAYKTUBHICTh arpokynsryp. Hecrada Bogm He-  xurTeszatHicTh (Osakabe et al.,, 2014). ¥ peryma-

raTMBHO BIUIMBA€ Ha (POTOCMHTE3, MOINIMHAHHS  Iii IIPMCTOCYBaHHA POCINH /IO BOJHOTO AedinuTy

ARTICLE HISTORY. Submitted 21 October 2023. Revised 30 May 2024. Published 29 June 2024

CITATION. Vedenicheva N.P, Shcherbatiuk M.M., Kosakivska I.V. 2024. Endogenous cytokinins in plants of Secale
cereale (Poaceae) under the effects of soil drought. Ukrainian Botanical Journal, 81(3): 242-250. [In Ukrainian]. https://doi.
org/10.15407/ukrbotj81.03.242

© 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/)

242 ISSN 2415-8860. Ukrainian Botanical Journal. 2024. 81 (3)


https://doi.org/10.15407/ukrbotj81.03.242
https://doi.org/10.15407/ukrbotj81.03.242
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.15407/ukrbotj81.03.242
https://orcid.org/0000-0002-0579-0342
https://orcid.org/0000-0002-6453-228X
https://orcid.org/0000-0002-2173-8341
mailto:vedenicheva%40ukr.net?subject=

EnporenHi untokininy y pocnus Secale cereale 3a i rpyHTOBOI TOCYXM

3afiisiHi piToropMoHM, 30kpeMa nutokiHinyu (Shar-
ma etal., 2022), axi KOHTPOJIIOIOTb aKTVBHICTh 0ib-
mwocti ABK-3anexHuX reHis, oB sA3aHKUX i3 1ocy-
xocriiikicTio (Sharma et al., 2023). Hecraua Bonorn
CIPUYVHIOE 3HVDKEHHs BMICTY LMTOKIHiHIB BHAC-
JIOK pelpecyBaHHA TeHiB IXHbOro 6iocuHTe3y i
CUTHAJIIHTy Ta aKTMBallii T€HiB IUTOKIHIHOKCHA3K
(Cortleven et al., 2019; Du et al., 2023), B pe3ynbTati
YOTo 3pOCTa€ YyTNMBicTh pocmMH fo ABK i ranb-
Mmyetbcs pict marouiB (Tran et al., 2007). Tenetnu-
Hi MaHImynAnil 3 UMM TeHaMy, a TaKOX 00poOka
POCIMH €K30T€HHMMM LUTOKiHiHaMM NpPU3BORATDH
IO MiABUIIEHHA CTPECOCTIMKOCTI 3arajaoM, i Jo
3pocTaHHs mocyxocrtiiikocti 3okpema (Chhaya et
al., 2021). MexaHi3M TaKOro 3pOCTaHHs ITOB SI3aHMIT
3 (I)HyKTyauiHMM PiBHIB €HJOT€HHMX LMTOKIiHiHIB,
BiH Ma€ 6araToBeKTOpPHY IIPUPOJY Ta 3[i/ICHIOETbCA
4yepe3 TiCHMIT B3a€MO3B’SI30K 3 iHIMMM (iTOrop-
monamu (Hai et al., 2020). Tak, mTyuHe 3HVDKEHHA
BMICTY LUTOKIHIHIB Y POCIMH SYMEHIO IIO3UTUBHO
BIUIMBAJIO Ha KUIBKICTb 1 JNOBXMHY JIaTepajbHUX
KOpPEHIB, a TaKO)XX 3arajibHy 6iOMacy KOpEHiB, 110
CIPUAIO TIOKPAIlEHHI0 MiHEPA/JIbHOTO >KMBJIEHHA
IIaroOHy Ta 361/IbIIYBasIO JOT0 CTiMKICTb 0 HecTaui
Bomu (Ramireddy et al., 2018). BmicT xnopodiny ta
IIBMAKICTD (POTOCHMHTE3y 3a YMOB BOJHOTO fedi-
LUTY 3pOCTalyU y TPAHCTEHHMUX POCINH 6GaBOBHU
(Kuppu et al,, 2013) i miTmnni nossyqoi (Xu et al.,
2017) 3 HifBUINEHOKH KOHIEHTPALIEI LUTOKiHi-
HiB. Hu3bKmit piBeHb IIUTOKiHIHIB y MyTaHTiB TO-
MaTiB ITO3UTUBHO IIO3HAYaBCSA HAa BOJHOMY CTaTycCi
POCINH 3a paXyHOK 3HVDKEHHA ILIbHOCTI Ta IIpo-
BiIHOCTI TpOAMXiB, i, BiATIOBIZHO, TpaHCHipalil
(Farber et al., 2016). [InTokiHiHM TaKOX 3[aTHI 3a-
TPUMYBaTy iHJYKOBaHE IIOCYXOIO CTapiHHA JIACT-
KiB yepes3 aKTMBAIlil0 CHCTEMM aHTUOKCHIAHTHOTO
saxucry (Honig et al.,, 2018). 3aramom, reHetuyHi
Mmopudikarii, moB’s13aHi 3 MeTabomiaMoM i curHa-
JIIHTOM IMTOKIiHiHiB, aKTMBHO BMKOPUCTOBYIOTHCH
B CeJIeKIil arpOKy/IbTYp 3 METOI0 ONTMMi3alil Io-
CYXOCTIJIKOCTi Ta BpokaitHOCTi. OffHaK, 3aCTOCOBY-
BaHH:A eK30TeHHMX TOPMOHIB a60 MyTaHTIB 3 iXHIM
fiepitMTOM UM TillepCHHTe30M MOXKe IIPU3BECTH JO0
OTpMMAaHHsI XMOHVX Pe3y/bTaTiB, afi)Ke 3MiHU BMic-
Ty OIHOTO TOPMOHY CIPMYMHIOIOTEH II€PETBOPEHHSA
y MetabomisMi inmux. Ile, B cBOIO uepry, fjie Ha pi-
BeHb i (YHKLIOHYBaHHS BUXIiIHOTO (DiTOrOPMOHY,
a TAaKOX 3aIlyCKae Cepilo MOfiil, He XapaKTepHUX
in planta. Tomy pocnmimkeHHsA HeTpaHcOpMOBa-
HUX POC/IMH HE BTPAYarOTh aKTYa/IbHOCTI, OCKIZIbKI
Ti/IbKM BOHM JJO3BOJIAIOTH CK/IACTH YsABJIEHHSA IIOJ0

pori UTOKiHiHIB y popmyBaHHi afjanTarii Ta cTiit-
KOCTi POC/IVH JIO ITOCYXM.

Opniero 3 BaKIMBUX CiIbCBKOTOCHOfAPChKUX
KY/IBTYP € >KUTO, 3epHIBKM siKoro Oarari Ha IjiHHI
HOXKVMBHI Pe4OBUHN, 30KpeMa OiIKM, X1pu, aMiHO-
KIC/IOTH, KJIITKOBUHY, BiTAMiHI Ta MiHEpa/IbHi KOM-
noHeHTu (Wrigley, Bushuk, 2017). Pocnmun »xura
HeBMOAIIVIBI O YMOB BUPOLIYBaHHS, BOHY Bifipi3-
HAIOTbCS BUCOKOK CTPECOCTINKICTIO IMOPIBHAHO 3
iHmymMM 3makamu. ‘Tomy 110 KyZIbTYypy 4acTO BUPO-
LIYIOTh Ha MilJAHUX I'PYHTaX Yy perioHax 3 IOMipHO
NoCylUIMBMM KiaiMaToM. OflHaK I'PYHTOBa IOCyXa
CIOPUYMHIOE 3HAYHI BTPATH BPOXKAIO JKUTA I MOXe
cripoBoKyBaTu 3arubenb Monopux pocuH (Hitbner
et al,, 2013). 3a yM0B BOgHOro iepiUTy y pOCINH
JKITa 3HAYHO 3HIVKYBABCS BMICT PO3YMHHMX ITYKPiB
i KOMITOHeHTiB aHTMOKCUAAHTHOI cuctemu (Czyczy-
to-Mysza, Myskéw, 2017), 3MmeHIIYBaBCs iHAEKC -
CTKOBOI ITOBEPXHI /I CKOPOYYBaBCA IEPiOf BEreTaril
(Kottmann et al., 2016). TopmoHanbHa PperysALia
IIPUCTOCYBaHHA LIMX POCIAMH [0 YMOB BOJHOIO Jie-
dinnTy mocmipKkeHa BKpail HefocTaTHbo. [IokasaHo,
1110 Y pPOC/IVH TPUTHKAJIE TOCyXa iHayKye crermdiy-
Hi 3MiHM TOPMOHAJ/IBHOTO 6a)1chy, 3a fKi BifTIOBi-
JAIOTh KOMIIOHEHTV T€HOMY, IIPMBHECEHI Bifl )KuTa
(Hura et al., 2017). Paniure Hamu 6y710 oKasaHo, 110
3a [iii TeMIlepaTypHuX CTpeciB BifOyBaeTbCst MIBUJ-
Ka IepeOyfoBa LMTOKIHIHOBOTO CTaTyCy POCIMH
JKITA, SIKa CTBOPIOE IiATPYHTA I/IA afallTallil Ta BU-
>xuBaHHA (Vedenicheva et al., 2022a, 2022b).

Mertoto Hamroi po6oTy Oy/10 BUSB/IEHHS 3aKOHO-
MipHOCTeN JYHaMiK/ OUTOKIHIHIB y HaZi3eMHill 4a-
CTUHI Ta KOPEHAX MOJIOAMX POCIMH 03MIMOTO XXUTa
3a YMOB I'PYHTOBOI IIOCYXM.

Marepianu Ta MeToau

Pocnunnuti mamepian, ousatin odocnidy. Hocnign
IPOBOJV/IN 3 POCIMHAMM O3MMOTO XuTta — Seca-
le cereale L. 'borycnaska'. COpT cepeHbOCTUITINI,
3UMO- Ta XOJIOAOCTilknmit. Binkani6bposaHi sepHiBKM
crepunisyBanu y 80%-My po3uuHi eTaHOIy, Bigmu-
Ba/IM JUCTUIbOBAHOK BOJIOIO Ta MPOPOILYBaIy Ha
BOJIOTOMY (iIbTpyBa/IbHOMY Hamepi y danikax Ile-
Tpi 3a YMOB BereTauiiiHoi 1aboparopii mpu Temie-
parypi +16 °C, mryunomy ocsitresi 190 pmol-m~2
s7! (doronepion 16/8 ropn, meHb/HiU) Ta BOMOTOCTi
noBiTpa 60%. Ilicia NIpOK/IbOBYBaHHA 3E€pHIBKM
BUCAJ)KyBaJ/Ii y IVIACTUKOB1 EMHOCTI, 3all0OBHeEHI 1,5
71 IPOKapeHOro PiuKOBOrO MiCKY, i BUPOIyBaau 3a
TaKMX caMMX yMOB. IlonuB spiiicHIOBa/IN OEHHO
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Puc. 1. 17-p0o608i pociu Secale cereale B ymoBax milaHol
KY/IBTYpU: TiBOPYY — KOHTPOJIb, IPaBOpyd — Micia 8 f1i6
I'PYHTOBOI HOCYXU

Fig. 1. 17-day-old plants of Secale cereale growing in sand
culture: left — control, right — after 8 days of soil drought

50 mn posunny KHomla Ha ogHYy eMHIicTb. Yepes 9
1i6 mOC/IiHI POC/IMHY )KNTA IPUIVHA/IN IOUBATH,
a KOHTPOJIbHI — IpooBXyBam. O3HaKM B AHEHHSA
Y BOCTIHUX POCIVH 3’SIB/IS/INCA HA 7-My #0060y, Ha
8-My 700y BOJIOTICTH Mill[AHOTO CyOCTpaTy CTAaHO-
BuIa He Oinblue 5%, BSTHEHHA CATaIO KPUTUYHO-
ro piBHA (puc. 1), mic/is 90ro pociMHy MOYMHANN
ruayTH. Qikcalilo Ha/I3eMHOI YaCTMHM i KOPEHiB
3OiIICHIOBA/IM Ha 17-Ty mOOYy eKCIepUMEHTY 3aMo-
POXYBaHHAM y MOPO3W/IbHIiT Kamepi mpu -20 °C.
Buoinenus 1 ananimuvuxe 8U3HAYEHHS UUMOKi-
Hinié. 1IMTOKIHIHM 3 TOMOI€Hi30BaHOIO MaTepia-
ny exkcrparyBamu 80%-BUM PO3YMHOM METAHOINY.
OunlieHHs €KCTPaKTiB 37iJICHIOBAIN IMOETANHUM
neHTpudyryBaHusM, QpaxuioHyBaHHAM 3 Oyra-
HOJIOM, i0HOOOMIHHOI0 Ta TOHKOIIAPOBOI XpOMa-
torpadieto. leTani IMX IpoLeayp OIMNCAHO paHi-
e (Vedenicheva et al., 2022a). Inentudikaunito ta
KiIbKICHUI aHaJIi3 €HJIOTEeHHMX LMTOKIHiHIB IpO-
Bogwm MerogoM BEPX-MC na mpumapi Agilent
1200 (Santa Clara, CA, USA) 3 komonkoro Agilent
Zorbax Eclipse XDB-C18. Emouilo nposogumm 3a
ZOIIOMOTOI0  CTYIIIHYACTOI TIPaJli€HTHOI CUCTEMMU
PO3YMHHUKIB METAHOII : IeiOHi30BaHa BOJiA : OLTO-
Ba Kucmora 3a cxemow: 0 x8 — CH;OH/0,5%-
Buit posumn CH,COOH (37/63) > 25 xB:
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CH,0H/0,5%-Buit posuun CH,COOH (70/30)
~> 35 xB: CH,0H/0,5%-Buii posunn CH,COOH
(100/0). Emioent mnpomyckanu depe3 Y®P-mion-
HO-MaTpUYHMIL JeTeKTOp i Mac-criekTpoMeTp (Agi-
lent 6120 Quadrupole LC/MS) B xombiHOBaHOMY
pexxumi (enextpocrpeit i XxiMiuHa ioHisamis 3a at-
MocdepHOro THUCKY). Pesynpratu aHamizyBanu Ta
06po0/IsI/IN, BUKOPUCTOBYIOUM IporpaMHe 3abes-
neuenHa Agilent ChemStation, Bepcia B.03.01 on-
line. ¥V sxocTi MapkepiB Oyny cTaHAApTHI pO3YMHI
mMpanc-3eaTNHy, Mmparc-3eaTMHpnoosupy, isoneH-
TeHiNIa/IeHO3MHY, i30IIeHTeHIIaleHiny i mparic-3ea-
tuH-O-rmoko3uny (Sigma-Aldrich, USA).

Cmamucmuuna 06pobxa pesynvmamis. Jocmi-
IV TIPOBOAV/IM B TPbOX OIO/IOTIYHUX i I'ATM aHa-
JMTUYHUX IOBTOpaX. PesynbraTy onpanboByBaln
CTATUCTUYHO 3 BUKOPMCTaHHAM Iporpamu Statistix
10.0 (Analytical Software, Tallahassee, FL, USA).
IMTpuitnaTnit piBeHb 3HAYyHmIOCTI OYB BCTAHOBIIE-
Huit Ak P < 0,05.

PesynbraTi Ta 06rOBOpeHHA

[TpunuHeHHA MOMUBY CIPUYMHIOBA/IO IOCTYIIOBE
BUCYIIYBAaHHA CyOCTpaTy A1 BUPOLIYBaHHA POC-
nuH. Posmipy Haji3eMHOI 4acTMHM KOHTPOIbHUX
pociuH, fAKi BUPOLLYBaaM B YMOBAaX IIOCTiIHOTO
HONMVBY, 32 8 1i6 eKCllepMMeHTY 36UIbIIMINCA Ha
58%, a kopeHiB — Ha 42%. BogHouac HagseMHa
YacTMHA POCIVH, fAKi HifjlaBaay BIUIVBY BOJLHOTO
medinmry, Bupocna e Ha 39%, a BUJOBXEHHS
KopeHiB mepeBuugyBano 78% (puc. 2). CmiBBig-
HOUIEHH: JOBXMHM KOPiHb/MariH y KOHTPOIbHUX
17-m060BuxX pocnuH ctaHoBuIo 0,25, TOMi AK y Io-
cmigaux — 0,36.

OTXe, IPYHTOBA [TIOCyXa HETaTVBHO BIUIMHY/IA Ha
PICT IIaroHy pOCIMH >XNUTA 1 OTHOYACHO CTUMYJIIO-
BajIa PiCT KOPEHeBOI crucTeMM. 3pOCTaHHA CIIiBBif-
HOLIEHHA PO3MipiB KOPEHIB JJO MTArOHiB € TUIIOBOXO
HecnelQidHO peaKlli€el0 POCINH Ha MOCYXY, fAKa
Bifl0yBa€TbCsl BHACTINOK KacKapy isionoriynmx i
6ioxiMiuHMX 3MiH (ra/bMyBaHHs PO3TATHEHHS KIli-
TUH, 3aKpUMBaHHA NPOAUXiB i NMPUIMHEHHA TpaH-
cmipanii, iHribyBanHs ¢OTOCKHHTe3y, MOPYLIEHHS
nimicHocTi MeMOpaH, yTBOpeHHs aKTMBHUX (opm
KJCHIO, HAaKONMYeHHs IpojiHy Ttomo) (Seleiman
et al, 2021). Kopeni mepmmMmy posmi3HalOTb He-
CTady BOAY, sIKa CIIPMYMHIOE IXHE BUJOBXKEHHA Ta
3arajibHy €KCIIaHCiI0, a TAaKOX AMCIIPOIOPLII0 PO3-
mipiB yciei pocmmun (Kapoor et al., 2020). Peak-
Lil0 KOPEHEBOI CUCTEMM Ha HeCTadyy BOJMY, il pOJb,
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Puc. 2. 3miHu iHIHUX MapamMeTpiB pocnuH Secale cerea-
le 3a yMOB excrepuMeHTy: 1 — KOHTpO/IbHI 9-[060Bi poc-
JIVHY; 2 — KOHTPO/BHI 17-7060Bi pocinuy; 3 — mocminHi
17-n060Bi pocmuu (Ha 8-My K00y mic/IA IPUINMHEHHS 110-
JIUBY)

Fig. 2. Changes in the linear parameters of Secale cereale
plants under experimental conditions: 1 — control 9-day-
old plants; 2 — control 17-day-old plants; 3 — experimental
17-day-old plants (on the 8" day after watering cessation)

0COOMMBOCTI V MOMOMAHHI IOCYXW, 3HAYEHHS /IS
BVDKMBAHHS Ta NPOJAYKTUBHOCTI POCIVH JeTalbHO
omucaHo s pocnuH pucy (Gowda et al, 2011), B
SKUX 37IaTHICTb KOPEHIiB /10 BUIOBXEHHS 1 Hapo-
IHIyBaHHA 6iomMacu KopesoBania 3i CTyIleHeM MOCy-
xocririkocti (Chu etal., 2014). Cypsaum 3 oTprMaHyX
HaMy MOPQOMETPUYHNX XapaKTEPUCTUK, POCTIVHA
xurta copry 'borycnaBka’ BONOAIIOTb 3HAUYHMM IIO-
TEHI[ia7oM CTiITKOCTi KO edilfuTy BOTOTM.

Mornogi pocntuum >xuta Ha 9-Ty Bo0y micis npo-
POCTaHHA MICTWINM JOCTaTHbO BMUCOKI piBHI LIUTO-
KiHiHiB. Y KOpeHsAX BMICT ycix gocmimkeHux ¢popm
LUTOKiHiHIB OyB IIOMITHO BMIIMM, HDK y Haj3eM-
Hill 4YaCTUHI, 30KpeMa, KOHLEHTpalidl mpaHc-3e-
aTMHpn6bo3uny Oyma 6inbuie yderBepo (puc. 3).
Taknit po3MOAiN IIUTOKIHIHIB € TUIIOBUM /I BU-
IIMX HaCIHHEBUX POCIINH, Y AKUX KOPEHi CIYyTYIOTh
OfIHUM i3 caliTiB 6i0CMHTe3y XX TOPMOHIB, 3BiKI
BOHM TPAHCHOPTYIOTbCS IO KCUJIEMI IIEPEBAXKHO Y
¢dopmi 3eaTrHpMO03UAY B IAriH i, IEpPeTBOPIO-
YUCh Y 3€aTUH, PEry/IoI0Th JI0r0 PICT 3a/7€XKHO Bifl
asorTHoro >kunenHs (Sakakibara, 2021). 3uHauni
KiZIBKOCTI i30meHTeHinaneHiny B 9-1060BUX poc-
JIMHAX JKNUTA BKAa3yIOTh HA iHTEHCHBHMIT 6i0CHHTe3
LIMTOKIHIHIB de n0ovo, OCKINIbKM e}l LIMTOKIHIH €
IIEPBUMHHUM IPOAYKTOM LbOTO IIPOLECY, a HaJ-
JIMLIOK TOPMOHIB, BipOTifiHO, "IeNOHY€eTbCs" Y BU-
IAfi  mparc-3eaTnH- O-ITIIOKO3KY, HeaKTUBHOI
¢dbopmMu, BMICT 5KOI B Iieil niepios OyB HaI3BUYAITHO
BUCOKUM (puc. 3). SIk BifomMo, O-I/II0KO3UAN CITYTY-
I0Th MOOITBHUM pe3epBOM LMTOKIHIHIB Yepe3 IXHI0
3/JaTHICTb JIETKO PO3IIEIUIIOBATUCA 3 YTBOPEHHAM
akTMBHUX popM ropmony (Frébort et al., 2011).

Ha 17-go6y po3BMTKY KOHTPONbHUX pPOCIVH
JKUTa piBeHb ycix GOpM LIMTOKIHIHIB CYTTEBO 3HU-
KyBaBcA. Tak, KiZbKiCTb mpaHc-3eaTMHy B IIaro-
HaxX 3MEHIINWIACA YIIATepPO, @ B KOPeHAX — Y/ABidi.
BwmicT mparc-3eatHpn6031Iy B IaroHaxX 3HU3MUBCA
BTpUYi, a B KOpeHAX — y 2,5 pasa (puc. 3). Criocre-
piranmocs Tako)X IaJjiHHA PiBHIB i30IEHTEHIIbHUX

B TpaHc-3eaTnH

B TpaHc-3eaTUHpn603na
—[— @i3oneHTeHinageHo3nH
100 Di3oneHTeHinageHiH

A 1204

o TpaHC-3eaTVIH-O-ITIIOK03VIIZl

80 -

40 1

nMonb/r Mmacu cupoi pe4oBUHK

B 250 -

B TpaHc-3eaTUH

B TpaHc-3eaTUHpUG03nz
Bi3oneHTeHinaaeHosnH
DisoneHTeHinNaaeHiH
OTpaHc-3eaTUH-O-rmoko3nz

200 - _I_

150 -

100 -

nMonb/r Macu cupoi pevoBUHU

50 -

Puc. 3. BmicT unToKiHiHiB y pocnun Secale cereale 3a yMOB eKcIiepuMeHTy. A: y Hafj3eMHiil yacTuHi; B: y kopeHsax. 1 — KoH-
TponbHi 9-7060Bi pociuHy; 2 — KOHTPONbHI 17-50608Bi pociuun; 3 — gocnigHi 17-50608i pocnuunu (Ha 8-my go6y micms

IIPpUTINHEHHA HO)'II/[BY)

Fig. 3. Cytokinin content in Secale cereale under experimental conditions. A: shoots; B: roots. 1 — control 9-day-old plants;
2 — control 17-day-old plants; 3 — experimental 17-day-old plants (on the 8 day after watering cessation)
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¢dopM i mparc-3eaTnH-O-IMIOKO3UAY SIK B HaJ3eM-
Hill 4aCTMHI, TaK i B KOpEeHAX, L0 CBif4UTb IIPO
CKOpOYeHHS OiOCMHTe3y LMTOKIHIHIB y pocmmHi
B LioMy. IIMTOKiHiHM BMKOHYIOTH NEPLIIOPATHY
ponb y perynAuil pocTOBUX IPOLECIB POCINH HA
PaHHIX CTafigX pO3BUTKY, B IIe€pioj] MaKCHMaJIbHOI
aKTMBHOCTiI POCTOBUX MEPUCTEM. AKYMYJIALIA IUX
TOPMOHIB iHAYKye ekcmpecito reniB WUS, ognoro
3 KJIIOYOBUX TPaHCKPUIILIMHNX (aKTOpiB, 1O Je-
TepMiHye QYHKI[IOHYBaHHS alliKaTbHUX MEpPUCTEM
(Lee et al., 2019). V mipy "mopocrnitanss” pociuH
3MIHIOETBCSL CHIBBiTHOIICHHA (iTOropMoHiB. Me-
Tab0Mi3M LIMTOKIHIHIB CIIPAMOBYETHCS Ha 3HVDKEH-
HA IXHPOI aKTMBHOCTI Ta CUTHAJIIHIY IJIAXOM IIPHU-
THiYeHH I'eHiB, [0 KOAYIOTh GepMeHTH! 6i0CHHTe3Y
(i3omereninTpancdepasu, IPT), Ta akTMBAaIlli reHiB
depMeHTIB pyliHyBaHHA (UMTOKiHIOKCHa3K/peria-
porenasu, CKX) Tta iHakTuBauii (ITIOKO3MITPAHC-
depasn) (Chen et al., 2021).

BaxxnuBy ponb B perynAuii HaKONMYEHHA LM-
TOKiHiHIB Bifirpatotp 30BHimHI ¢aktopu (Prasad,
2022). Hamy BCTaHOBJIEHO, 10 Y HaJ3eMHill 4acTu-
Hi POC/IMH JKUTa II0CyXa iHIyKyBa/a YOTUPUKPATHE
3POCTaHHA BMICTY MpPaHC-3€aTVHY, a TAKOXX MEHII
HOMiTHe 30i/bIlIeHHsI PiBHIB i30MeHTeHimageHiny it
mpanc-3eatnH-O-rmoko3upy (6ima 30%). Bopgwo-
Jac, piBHI pu603wIboBaHuX GOpPM LMUTOKIHIHIB —
mpanc-3eaTMHpUO03uUAy 1 i30NeHTeHiTaeHO3uHY
— cyTTeBO 3MeHmyBanuca (puc. 3A). Y xopeHax
Oyna 3adikcoBana noxibHa AyMHaMika LMTOKIHIHIB,
xo4a KinbkicHi ¢mykryanii O6ymn BupakeHi MeH-
mow Mipoto. Tak, KOHILeHTpaljii mpaHc-3eaTuHy
3poCTaa BTPNYi, a piBeHb MpaHc-3eaTMHPUOO3N-
Iy nagas nuie Ha 20% (puc. 3B).

Y4acTh IMTOKIHIHIB y perymamii Bigmosigi poc-
JIMH Ha HecTady BOJIOTY Oy/Ia BCTAaHOBJIEHA paHillle
B 0aratbOX JOCTIIKeHHsAX. BixmiueHo 3arambHy
TEHJIEHIIII0 [0 3HVDKEHHS PIiBHA LIMX TOPMOHIB Yy
ctpecoBanux pociauH (Cortleven et al., 2019). Taxk,
BMICT mpanc- i yuc-3eaTHHpUO03ULY, IXHIX HYK/Ieo-
TUJIB, a TAKOX ITIIOKO3NiB 3€aTVHY 3HVDKYBABCS B
6asabHill YacTMHI POCINH PUCY 332 YMOB IIOMipHOI
ta cunpHOI nocyxu (Todaka et al., 2017). IIpu Bupo-
IyBaHHI pocayuH apabifoncucy Ha TOpd’ sTHUCTO-
My cybcrpari 13-mo6oBa mocyxa CIpUYMHIOBAIA
raJlbMyBaHHA POCTY i 3HVDKEHHA BMICTY aKTMBHMX
¢$bopM LUTOKIHIHIB (TOJIOBHUM YMHOM tMpaHc-3ea-
TUHY) Ta IXHIX prO031LiB, BOGHOYAC PiBEHD UUC-3€-
aruHy i N-rrokosupis 3pocras (Prerostova et al.,
2018). Y mucTkax coi Ha IIOYaTKy pelnpofyKTUBHO-
ro pO3BUTKY LITy4HA Iocyxa (6 mi6 mpumuHeHHA
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IONMBY, BOJIOTICTb CyOCTpaTy 5%) BMK/IMKAIa
3MEHIIEHHA BMICTy mMpaHc-3€eaTUHy i Jurigposea-
TUHY, X049a CYMapHUi BMIiCT 3eaTHH-IIORIOHUX TOp-
MOHIB 3a/IMIIABCsA He3MiHHMM. [Ipu iboMy ranbmy-
Bajlaca aKTUBHICTDh TeHiB GmIPT Ta mojaBisiacsa
akTuBHicTb reHiB GmCKX (Le et al., 2012).

Hamnri excriepyMeHTH TaKOX IIOKa3alu, o I0Cy-
xa qudepeHIiioBaHO BIUIMBAE Ha BMICT OKpeMMX
¢dbopM uMTOKIHIHIB. 3HIDKEHHS KOHIIEHTpalii 6y/1o0
BCTaHOBJICHO I MpAaHc-3eaTMHpuOo3upy it iso-
IIEHTEHIa/IEHiHy B IIarOHax i mIA mpaHc-3eaTVH-
pubosusy B KopeHsax. IHmi pocmimkeHi ropMoHu
TEMOHCTPYBaIM 3pOCTaHHA BMicTy. B momepenHix
HaIIMX JOCT/PKEHHAX 3 POCAMHAMM JKUTa COPTY
'‘BorycmaBka' gyuHaMika mparc-3eaTMHPUOO3UAY 3a
YMOB XOJIOJIOBOTO CTPECY TaK CaMO CYTTEBO Bifpis-
HSUTach Bif drykryaniit inmmx ¢popm ropmony (Ve-
denicheva et al,, 2023). Ile f03BOMMIO HAM TIPUITY-
CTUTH, 110 MeTaboJIi3M caMe IIbOro LIMTOKIHIHY Mae
BIJHOIIEHHA [0 PEry/Alii CTPeCOCTIMKOCTI KuTa.
I[Topi6Hi mpuIyIIeHHs BUCIOBIIOBAINCA i B pobo-
TaX, BUKOHaHMX Ha iHIIMX POCIMHAX. 30KpeMa, y
IIOCYXOCTIJIKOTO COPTY PMCYy IIpM BMUPOIIYBaHHI B
YMOBaX IIOJIbOBOTO IOC/IilY Ha CYIilaHMX I'PyHTaX
3a i BogHOTO AediunTy B mepiof HAIOBHEHHS 3ep-
Ha BM3HA4Ya/IM Kpally PO3BMHEHICTh KOPEHEBOI CHC-
TeMJV Ta BUIY aKTUBHICTD (PepMEHTiB, ILI10 IIepeTBO-
PIOIOTH I[yKPU Ha KPOXMaJib, @ TAKOXK BULLUIL PiBEHb
3eaTMHYy+3eaTMHpUOO3uly B JIUCTKAX i KOpEeHsX,
HDK y pocH Hecriitkoro copty (Chu et al.,, 2014).
3a ymoB BopHOrO fiepiMTy BIPOROBXK 5 Hi6, cTU-
MY/JIbOBAHOTO JIOJJABAHHAM IIOJIIETU/IEHITKOMIO B
AEpOIIOHIKY, CIIOCTepiraay 3HVDKEHHA BMICTY 3€aTn-
HY+3€aTMHPUOO03YY B KOPEHSX IIPOPOCTKIB 03MMOI
IIIEHNI]i, X04a y TIOCYXOCTIfIKOrO COPTY BOHO OY/I0
He TaKuMM HOMITHMM, AK y Hectilikoro (Han et al,
2015). Crnip 3ayBaXMTH, 11O B JBOX BHMIIE3TajaHUX
TOCTIKEHHAX /1A BUSHAYE€HHA BMICTY €HJOT€HHIX
LUTOKIHIHIB aBTOPM BUKOPUCTOBYBAIM METOJ, iMy-
HOGMEepMEeHTHOTO aHali3y, SIKMIl He Ja€ MOXKIMBOCTI
PO3[iMNTY 3€aTHH i 3eaTMHPUO03N, a TOMY TPaKTy-
BaHHS PO mpaHc-3eaTuHpUO03NAY B IIUX JOCTiaxX
€ HeofHO3HaYHMM. DYyHKIIIOHa/IbHE 3HAYEHHA 1IbO-
ro UMTOKIHIHY Ha ChOTOfHI febaTyeThcst. Bin Moxe
CITyTYBaTy TPAHCIIOPTHOK (OPMOIO MIA Iepefadi
TOBTOAMCTAHIIMHNX CUTHAJIIB i He 6yTI/I AKTUBHUM
TOPMOHOM, OCKIIBKM CTYIIiHb JIOTO 3B’A3yBaHHA 3
peuenTopamyu HeBUCOKuIL. [IpoTe 3HauHa Ki/lIbKiCTb
IIOBiIOMJIEHD 1 Hallli PE3y/IbTaTy, BKAa3yIOTh Ha JIOTO
BK/IMBICTD JyIA perynauil pisHoManiTHuX ¢isiono-
IiYHMX IIPOLECIB, B TOMY YMCIi BiflIOBi/li Ha cTpecH,
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MOXX/IVIBO, Yepe3 MIBUAKY TpaHC(OpMAIlilo B aKTUB-
HY dopmy (3eatun) (Jameson, 2023).

Cnip 3asHauMTH, WO paHille, BUBYAIOYM BIUIUB
KPUTUYHMX TEMIIEPATyp Ha JUMHAMIKy LUTOKIHiHiB
pociuH >kuta copry 'Borycmaska, mMm 3’scyBainiu,
IO BMICT TOPMOHIB 3MIiHIOETHCA HPOTUIEKHUM
YJHOM B HaJI3€MHill 9aCTMHI Ta KOPEHAX AK Ha II0-
YaTKy CTpecy (CTazis TPUBOIK), TaK i IIpu IPOJIOH-
TOBAHOMY BIUIMBI HETaTMBHUX 4YMHHMKIB (cTafist
akmiManii) (Vedenicheva et al., 2022a, 2022b). 3a-
KOHOMIPHOCTI PO3NOJily LMTOKIHIHIB 3a BIUIMBY
fedinuTy BOJIOTU CYTTEBO Biflpi3HAITBCA Bif THX,
0 BUABJIEHI NpYU TeMIepaTypHUX cTpecax. Tak,
AMHaMiKa IUTOKIHiHIB y maroHax i kopeHsx Oyma
HOAi0HOI0, PI3HNUIIA CTOCYBasIacs JIMIIEe KiIbKICHUX
MIOKa3HMKiB. be3yMOBHO, TO/IOBHOI INPUYMHOIO
LbOTO € pisHi ymMoBM ekcrepuMenTiB. Ha Bigminy
BiJj TeMIIepaTypHUX BIUIMBIB, AKi MAalOTh HIBUIKNI
Xapakrep, i HO3BOIAIOTH (PIKCyBaTM peakiiio poc-
JIMH HOTOAVHHO, iepillnT BOTIOTM PO3BMBABCA IO-
CTYINIOBO. BupolyBaHHA POCIMH >XNTA y MilaHiA
KY/IBTYPi JO3BOJIAIO BOBECTH BOJIOTICTH IPYHTY JO
MiHiMaJIbHMX 3HA4E€HDb 32 BiJHOCHO KOPOTKMII IIe-
piox (8 mi6), mpoTe BU3HAYUTH CTazii pOpMyBaHHA
peaxiiii Ha cTpec IpK LIbOMY CK/IaJHO. 3a TeMIepa-
TYPHMX CTPECIB BMICT IIUTOKiHiHIB 3MiHIOBaBCA Ta-
KVIM YMHOM, 1106 Ha CTajlii TpUBOTH HiATPUMYBaTH
POCTOBY aKTUBHICTb, a Ha CTaJil aKliManil — rab-
myBaru ii. OTpuMaHi HaMM faHi CBigYaTh, IO 3a
YMOB IIOCTYIIOBOTO 3POCTaHHs BOJHOrO Aedinuty
¢byHKLUIT [UTOKIHIHIB He 0OMEeXYIOThCS JIMIIe PETy-
JIIOBAaHHAM POCTOBOI aKTMBHOCTI pocnuH. Bigomo,
IO LIMTOKIHIHM € HEeraTMBHUM PeTyIATOPOM pPOcC-
Ty ¥ pOo3BUTKY KopeHeBoi cmctemn (Jing, Strader,
2019). BupioBXeHHA KOpEHiB 3a yMOB IOCYXM, AKe
MI CIIOCTepirany y poCayuH SKNUTA, BigOyBamocs Ha
¢doHi 306inblIeHHA BMICTy akTMBHUX (OpM LMTO-
KiHIHIB — mparc-3eaTuHy i1 i30IeHTeHialeHiny
(puc. 3B). ITonibHi pesynbTaTy OTpUMAHO paHille B
mocrifax 3 pocHamu Agrostis stolonifera L., y sikux
BUJIOBXXEHHS KOPeHiB I yac Tpuanoi nocyxu (21
f06a) Ipy BUPOIYBaHHI Ha IIMHICTOMY CyOCTpa-
Ti CYyIPOBOJ)KYBa/lOCA 3POCTAaHHAM BMICTY OKpe-
Mux GOpM LUTOKIHIHIB (mparc-3eaTMHpUO03ULY
11 i3oneHTeHinanexniny) (Xu et al., 2016). Kpim toro,
pOoCIMHU AYMeHI0 3 oBepekcrpecieo reny CKX i
Bi[IIOBilHO 3HIDKEHMM pPiBHEM LUTOKiHiHIB Maln
BUJIOBXKEHY KOPEHEBY CUCTeMY, Oy/Iy MEHII 4y T/u-
BYIMMU JIO TIOCYXM J1 He NPUIMHAIM PIiCT IIarOHy 3a
yMoB cTpecy (Ramireddy et al., 2018). Crpec-in-
OYKOBAaHMII CHMHTE€3 LWTOKIHIHIB y TpaHCT€HHUX

POCIMH PUCY MiABUIIYBAB IIOCYXOCTIMKICTD 3aB/A-
KU IIMTOKIHIH-3a/IeXHiil KOOpAMHALil MeTabomi3My
asory i Byrerio (Reguera et al., 2013).

Omxe, MO>KHA IPUITYCTUTH, 110 3pOCTAHHA PiBHIB
LMTOKIHIHIB Y KOPEHAX JKMTA IIPY HECTadi BOJIOTY €
3aXJMICHOIO peaKIi€lo Ha JaHuit Buj, cTpecy. [Ipouecn,
AKI KOHTPOJIIOIOTHCA LUTOKIHIHAMM IIPY LIbOMY, 1€
HAJIOKUTD 3’sICyBaTy y MaiibyTHboMmy. He Bukoue-
HO, IO 3HIDKEHHs BMICTY mparc-3eaTMHpuO03ugy
B KOPEHAX CIIpUAE aKTUBAaLil IXHbOTO pOCTY, ajie Le
IPUITYLIIeHHA NOTpebye TOTATKOBYX I0Ka3iB.

lanpMyBaHHA POCTY HafI3€MHOI YACTUHU POCTIMH
JKUTA TPV BOFHOMY AediliuTi criocTepiranocs npu
MiJBUILEHOMY PiBHI mparc-3eaTUHy 11 i30II€HTeHi-
napfeniny (puc. 3A). CxoXy 3aKOHOMipHicTb 6y0
BUABJIEHO Yy POC/IMH IEpLI0, e 3pOCTaHHA BMic-
Ty UMTOKiHIHIB (mparc-3eaTuny, mparc-3eaTuH-
pubo3uny i i3omeHTeHinafeHiny) BifOyBamocs B
JIMICTKaX BIPOZOBX 48 rof cMJIbHOTO OCMOTUYHOTO
crpecy (Padilla et al., 2023). locnimkenHs 3apoakiB
pinaxKy ABOX FeHOTUIIIB 3 Pi3HOIO ITOCYXOCTINKICTIO
Ta PiSHMMM CTpPATETiAMMU NOJONAHHA HEraTMBHUX
HAC/TiIKiB ITOCYXM IIOKas3ano, 1o OibII CTifiKumit
TeHOTHII, AKMIT HeMOHCTPYBaB 3HaYHe HaKOIMYeH-
Hi 6ioMacu Ta 6i/IKiB eHepreTM4HOro MeTabonismMy
i pemokc-romeocTasy, aKkyMy/IoOBaB aKTVBHi ¢op-
MU LUTOKiHiHIB 3a ymoB Hecraui Bojoru (Urban
et al., 2021). ITigBuineHnit BMiCT IUTOKIHIHIB y Ta-
KX POCIMH fAK MIiT/IMIA NTOB3y4Ya, TIOTIOH, apaxic,
6aBoBHa 3 oBepekcrpecieio rera IPT 36inbpuryBaB
IIOCYXOCTINIKiCTh 3aBAAKM 3POCTAHHIO aKTUBHOC-
Ti QHTMOKCUJJAHTHMX (EepPMEHTIB, INOKpaAIleHHIO
dboToCKHTE3y 1 HaKOMMYEeHHIO MeTabommiTiB (IuB.
ornap Liu et al., 2020). @omriapra 06pobka pocnnu
Kykypynsu (Islam et al, 2022) a6o mpajimyBaH-
HA HacinHa nutokininamu (Alharby et al.,, 2020),
AKI NiJBUINYIOTh piBeHb €HIOT€HHMX LUTOKIHIHIB,
3HAYHO ITOJINIIYBaaM PiCT, BOGHUI CTaTyC i BpoO-
JKalHICTb 3a yMOB gerifpatanii. Takuil mosuTUB-
HMI1 BIUIMB LIUTOKIHIHIB BOYEBM/b IIOB A3aHMII He
3 PETYMALEI0 POCTOBUX MPOLIECIB Y POC/INH, a 3 aK-
TUBAIIEI0 3aXMCHUX MeXaHisMiB. Bimomo, mo 1u-
TOKIHIHM 3[aTHI 3aTpUMYBaTU CTapiHHA JUCTKIB,
cnpuunteHe nocyxoo (Honig et al., 2018). Xoua
LUMUTOKIiHIHM BUCTYNAIOTh B poii aHTaroHicra AbK
B IIPOLIECI 3aKPUTTA NPOAUXIB 32 YMOB BOJHOTO
fedinuTy, 36iIbIIyI0YN TpaHCHipalilo, BOHU BOJ-
HOYaC MiATPUMYIOTh (PYHKI[iOHYBaHHS peaKTUB-
HUX LeHTpiB ¢porocucremn 11, BmicT xmopodiny ra
uimicHicte Mem6paH xnoporactiB (Hudecek et al.,
2023; Miiller, Munné-Bosch, 2021).
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OTxe, OTpUMaHi HaMu pPe3y/lbTaTH /IO I€BHOI
Mipyu Bifo6pakaloTh MONIQYHKIIOHAIBHICTD LM-
TOKiHiHiB, OCKiZIbKM JIO3BOJIAKTL IPUITYCTUTH,
o0 okpeMi ¢opMM TOPMOHY 3ajisiHi B perynanil
PiSHMX CKTaJZoOBUX BiAIOBifgi Ha BogHMIT mediluT.
3o0kpeMa, mparc-3eaTuHprb031L, BiporigHo, Hepe
Y4acTh y TaJIbMYBaHHI POCTY IIaroHy Ta CTUMYJLA-
il pocTy KOpeHis, a iHmi popmu ropmoHy popmy-
I0Tb 3aXVMCHUIT AHTUCTPeCOBMIt "6/TOK".

BucHoBkn

IpyHTOBa IOCyXa 3MiHIOBajIa MPOLOPLIl po3MipiB
KOPEHIB 1 IIarOHIB pOCINMH O3MMOIO JXIUTA COPTY
'‘BorycnaBka’. 3HVDKEHHA BMICTY mpaHc-3eaTuHpPH-

OrpumaHi pesynbraTy MOXYTb OyTU KOPUCHU-
MM IIpY CTBOPEHHI ITOCYXOCTIMIKMX COPTiB JKMUTa Ta
Ipy po3poOIli 3aX0fiB 10/{0 BUKOPUCTAHHSA Pery-
JATOPIB POCTY 3 METON IiJJBUILEHHA CTPECOCTil-
KOCTI 3/1aKiB.

IMogaxmn

ABTOpPU BUCIOBIIOITb WMDY IOAAKY AUPEKTOPY
Inctutyry disionorii pocnuu ta reneruxu HAH
Ykpainn akagemiky HAH Ykpainn B.B. Mopryny
Ta CHiBpoOiTHMKAaM [HCTUTYTY 3a HaJlaHHA HaCiH-
HEBOI'O Marepiany.

JOTPMMAHHA ETMYHNX HOPM

00311y, siKe CYIIPOBOKYBAJIO Ta/IbMYBaHHS POCTY
HaJ3€MHOI YaCTMHM i CTUMY/IIOBAIO BUJOBXEHHA
KOPEHIB, BIJIIOBifla€ iCHYIOUMM YyABJIEHHAM LIOJO
IIO3UTUBHOI PETYIALII IMTOKiHiHAMM ITaroHiB i He-
raTUBHOI — KOpeHeBol cucTeMi. [yHaMika iHIMX
¢dbopM LUTOKIHIHIB BKasye Ha IXHIO y4acTb y dop-
MYBaHHi IIPMCTOCYBaIbHOI peaKliil pOC/INH [0 3He-
BOJHEHHA.

ABTOpM TOBiOM/IAIOTH IPO  BifICYTHICTD 6y;[b—;11<oro
KOHQJIKTY iHTepeciB.

ORCID

https://orcid.org/0000-0002-0579-0342
https://orcid.org/0000-0002-6453-228X
https://orcid.org/0000-0002-2173-8341

H.IT. BemennyoBa:
M.M. llepbarrok:
I.B. KocakiBcpka:

CIIMCOK ITOCUJTIAHDb

Alharby H., Alzahrani Y.M., Rady M. 2020. Seeds pretreatment with zeatins or maize grain-derived organic biostimulant
improved hormonal contents, polyamine gene expression, and salinity and drought tolerance of wheat. International
Journal of Agriculture and Biology, 24: 714-724. https://doi.org/10.17957/1JAB/15.1491

Chen L., Zhao J., Song J., Jameson P.E. 2021. Cytokinin glucosyl transferases, key regulators of cytokinin homeostasis, have
potential value for wheat improvement. Plant Biotechnology Journal, 19(5): 878-896. https://doi.org/10.1111/pbi.13595

Chhaya Yadav B., Jogawat A., Gnanasekaran P, Kumari P,, Lakra N., Lal S.K., Pawar J., Narayan O.P. 2021. An overview of
recent advancement in phytohormones-mediated stress management and drought tolerance in crop plants. Plant Gene,
25: 100264. https://doi.org/10.1016/j.plgene.2020.100264

Chu G,, Chen T., Wang Z., Yang J., Zhang J. 2014. Morphological and physiological traits of roots and their relationships
with water productivity in water-saving and drought-resistant rice. Field Crops Research, 162: 108-119. https://doi.or-
2/10.1016/j.fcr.2013.11.006

Cortleven A., Leuendorf J.E.,, Frank M., Pezzetta D., Bolt S., Schmiilling T. 2019. Cytokinin action in response to abiotic and
biotic stress in plants. Plant, Cell and Environment, 42: 998-1018. https://doi.org/10.1111/pce.13494

Czyczylo-Mysza 1., Mys$kéw B. 2017. Analysis of the impact of drought on selected morphological, biochemical and physiolo-
gical traits of rye inbred lines. Acta Physiologiae Plantarum, 39: 87. https://doi.org/10.1007/s11738-017-2385-x

DuY,, Zhang Z., Gu Y., Li W., Wang W.,, Yuan X., Zhang Y., Yuan M., Du J., Zhao Q. 2023. Genome-wide identification of the
soybean cytokinin oxidase/dehydrogenase gene family and its diverse roles in response to multiple abiotic stress. Fronti-
ers in Plant Science, 14: 1163219. https://doi.org/10.3389/fpls.2023.1163219

Farber M., Attia Z., Weiss D. 2016. Cytokinin activity increases stomatal density and transpiration rate in tomato. Journal of
Experimental Botany, 67(22): 6351-6362. https://doi.org/10.1093/jxb/erw398

Frébort 1., Kowalska M., Hluska T., Frébortova J., Galuszka P. 2011. Evolution of cytokinin biosynthesis and degradation.
Journal of Experimental Botany, 62: 2431-2452. https://doi.org/10.1093/jxb/err004

Gowda V.R.P, Henry A., Yamauchi A., Shashidhar H.E., Serraj R. 2011. Root biology and genetic improvement for drought
avoidance in rice. Field Crops Research, 122(1): 1-13. https://doi.org/10.1016/j.fcr.2011.03.001

Hai N.N., Chuong N.N., Tu N.H.C,, Kisiala A., Hoang X.L.T., Thao N.P. 2020. Role and Regulation of Cytokinins in Plant
Response to Drought Stress. Plants (Basel), 9(4): 422. https://doi.org/10.3390/plants9040422

Han H., Tian Z., Fan Y., Cui Y., Cai J,, Jiang D., Cao W.,, Dai T. 2015. Water-deficit treatment followed by re-watering stimula-
tes seminal root growth associated with hormone balance and photosynthesis in wheat (Triticum aestivum L.) seedlings.
Plant Growth Regulation, 77: 201-210. https://doi.org/10.1007/s10725-015-0053-y

248 ISSN 2415-8860. Ukrainian Botanical Journal. 2024. 81 (3)


https://orcid.org/0000-0002-0579-0342
https://orcid.org/0000-0002-0579-0342
https://orcid.org/0000-0002-6453-228X
https://orcid.org/0000-0002-6453-228X
https://orcid.org/0000-0002-2173-8341
https://orcid.org/0000-0002-2173-8341
https://doi.org/10.17957/IJAB/15.1491
https://doi.org/10.1111/pbi.13595
https://doi.org/10.1016/j.plgene.2020.100264
https://doi.org/10.1016/j.fcr.2013.11.006
https://doi.org/10.1016/j.fcr.2013.11.006
https://doi.org/10.1111/pce.13494
https://doi.org/10.1007/s11738-017-2385-x
https://doi.org/10.3389/fpls.2023.1163219
https://doi.org/10.1093/jxb/erw398
https://doi.org/10.1093/jxb/err004
https://doi.org/10.1016/j.fcr.2011.03.001
https://doi.org/10.3390/plants9040422
https://doi.org/10.1007/s10725-015-0053-y

EnporenHi untokininy y pocnus Secale cereale 3a i rpyHTOBOI TOCYXM

Honig M., Plihalova L., Husickova A., Nisler J., Dolezal K. 2018. Role of cytokinins in senescence, antioxidant defence and
photosynthesis. International Journal of Molecular Sciences, 19: 4045. https://doi.org/10.3390/ijms19124045

Hiibner M., Wilde P, Schmiedchen B., Dopierala P, Gowda M., Reif ].C., Miedaner T. 2013. Hybrid rye performance under na-
tural drought stress in Europe. Theoretial and Applied Genetics, 126(2): 475-82. https://doi.org/10.1007/s00122-012-1994-4

Hudecek M., Nozkova V., Plihalové L., Plihal O. 2023. Plant hormone cytokinin at the crossroads of stress priming and con-
trol of photosynthesis. Frontiers in Plant Science, 13: 1103088. https://doi.org/10.3389/fpls.2022.1103088

Hura T., Dziurka M., Hura K., Ostrowska A., Dziurka K., Gadzinowska J. 2017. Wheat and rye genome confer specific phy-
tohormone profile features and interplay under water stress in two phenotypes of triticale. Plant Physiology and Bioche-
mistry, 118: 494-509. https://doi.org/10.1016/j.plaphy.2017.07.016

Islam M.R., Islam M.S., Akter N., Mohi-Ud-Din M., Mostofa M. G. 2022. Foliar application of cytokinin modulates gas ex-
change features, water relation and biochemical responses to improve growth performance of maize under drought
stress. Phyton, 91: 633-649. https://doi.org/10.32604/phyton.2022.018074

Jameson P.E. 2023. Zeatin: The 60" anniversary of its identification. Plant Physiology, 192(1): 34-55. https://doi.org/10.1093/
plphys/kiad094

Jing H., Strader L.C. 2019. Interplay of auxin and cytokinin in lateral root development. International Journal of Molecular
Sciences, 20: 486. https://doi.org/10.3390/ijms20030486

Kapoor D., Bhardwaj S., Landi M., Sharma A., Ramakrishnan M., Sharma A. 2020. The Impact of Drought in Plant Metabo-
lism: How to Exploit Tolerance Mechanisms to Increase Crop Production. Applied Sciences, 10(16): 5692. https://doi.
0rg/10.3390/app10165692

Kottmann L., Wilde P, Schittenhelm S. 2016. How do timing, duration, and intensity of drought stress affect the agronomic
performance of winter rye? European Journal of Agronomy, 75: 25-32. https://doi.org/10.1016/j.eja.2015.12.010

Kuppu S., Mishra N., Hu R,, Sun L., Zhu X., Shen G., Zhang H. 2013. Water-deficit inducible expression of a cytokinin biosynthe-
tic gene IPT improves drought tolerance in cotton. PLoS ONE, 8(5): e64190. https://doi.org/10.1371/journal.pone.0064190

Le D.T., Nishiyama R., Watanabe Y., Vankova R., Tanaka M., Seki M., Ham L.H., Yamaguchi-Shinozaki K., Shinozaki K., Tran
L.-S. P. 2012. Identification and Expression Analysis of Cytokinin Metabolic Genes in Soybean under Normal and Drou-
ght Conditions in Relation to Cytokinin Levels. PLoS ONE, 7(8): e42411. https://doi.org/10.1371/journal.pone.0042411

Lee Z.H., Hirakawa T., Yamaguchi N., Ito T. 2019. The Roles of Plant Hormones and Their Interactions with Regulatory Genes in De-
termining Meristem Activity. International Journal of Molecular Sciences, 20(16): 4065. https://doi.org/10.3390/ijms20164065

Liu Y., Zhang M., Meng Z., Wang B., Chen M. 2020. Research Progress on the Roles of Cytokinin in Plant Response to Stress.
International Journal of Molecular Sciences. 21(18): 6574. https://doi.org/10.3390/ijms21186574

Miller M., Munné-Bosch S. 2021. Hormonal impact on photosynthesis and photoprotection in plants. Plant Physiology,
185(4): 1500-1522. https://doi.org/10.1093/plphys/kiaal19

Osakabe Y., Osakabe K., Shinozaki K., Tran L.-S.P. 2014. Responses of plants to water stress. Frontiers in Plant Science, 5: 86.

Padilla Y.G., Gisbert-Mullor R., Lépez-Galarza S., Albacete A., Martinez-Melgarejo P.A., Calatayud A. 2023. Short-term wa-
ter stress responses of grafted pepper plants are associated with changes in the hormonal balance. Frontiers in Plant
Science, 14: 1170021. https://doi.org/10.3389/fpls.2023.1170021

Prasad R. 2022. Cytokinin and Its Key Role to Enrich the Plant Nutrients and Growth Under Adverse Conditions — An Up-
date. Frontiers in Genetics, 13: 883924. https://doi.org/10.3389/fgene.2022.883924

Prerostova S., Dobrev PI., Gaudinova A., Knirsch V., Kérber N., Pieruschka R., Fiorani E, Brzobohaty B., Cerny M., Spichal
L., Humplik J., Vanek T., Schurr U., Vankova R. 2018. Cytokinins: their impact on molecular and growth responses to
drought stress and recovery in Arabidopsis. Frontiers in Plant Sciences, 9: 655. https://doi.org/10.3389/fpls.2018.00655

Ramireddy E., Hosseini S.A., Eggert K., Gillandt S., Gnad H., von Wirén N., Schmiilling T. 2018. Root engineering in barley:
Increasing cytokinin degradation produces a larger root system, mineral enrichment in the shoot and improved drou-
ght tolerance. Plant Physiology, 177: 1078-1095. https://doi.org/10.1104/pp.18.00199

Reguera M., Peleg Z., Abdel-Tawab Y.M., Tumimbang E.B., Delatorre C.A., Blumwald E. 2013. Stress-induced cytokinin syn-
thesis increases drought tolerance through the coordinated regulation of carbon and nitrogen assimilation in rice. Plant
Physiology, 163: 1609-1622.

Sakakibara H. 2021. Cytokinin biosynthesis and transport for systemic nitrogen signaling. Plant Journal, 105: 421-430.
https://doi.org/10.1111/tpj.15011

Seleiman M.E, Al-Suhaibani N., Ali N., Akmal M., Alotaibi M., Refay Y., Dindaroglu T., Abdul-Wajid H.H., Battaglia M.L.
2012. Drought Stress Impacts on Plants and Different Approaches to Alleviate Its Adverse Effects. Plants (Basel), 10(2):
259. https://doi.org/10.3390/plants10020259

Sharma A., Prakash S., Chattopadhyay D. 2022. Killing two birds with a single stone-genetic manipulation of cytokinin oxi-
dase/dehydrogenase (CKX) genes for enhancing crop productivity and amelioration of drought stress response. Fronti-
ers in Genetics, 13: 941595. https://doi.org/10.3389/fgene.2022.941595

Sharma A., Landi M., Pugliesi C., Zheng B. 2023. Mechanisms of hormonal-mediated stress regulation in plants. Plant Gene,
34: 100417. https://doi.org/10.1016/j.plgene.2023.100417

Todaka D., Zhao Y., Yoshida T., Kudo M., Kidokoro S., Mizoi J., Kodaira K.-S., Takebayashi Y., Kojima M., Sakakibara H.,
Toyooka K., Sato M., Fernie A.R., Shinozaki K., Yamaguchi-Shinozaki K. 2017. Temporal and spatial changes in gene

ISSN 2415-8860. Y kpaircokuti 6omaniunuii scypran. 2024. 81(3) 249


https://doi.org/10.3390/ijms19124045
https://doi.org/10.1007/s00122-012-1994-4
https://doi.org/10.3389/fpls.2022.1103088
https://doi.org/10.1016/j.plaphy.2017.07.016
https://doi.org/10.32604/phyton.2022.018074
https://doi.org/10.1093/plphys/kiad094
https://doi.org/10.1093/plphys/kiad094
https://doi.org/10.3390/ijms20030486
https://doi.org/10.3390/app10165692
https://doi.org/10.3390/app10165692
https://doi.org/10.1016/j.eja.2015.12.010
https://doi.org/10.1371/journal.pone.0064190
https://doi.org/10.1371/journal.pone.0042411
https://doi.org/10.3390/ijms20164065
https://doi.org/10.3390/ijms21186574
https://doi.org/10.1093/plphys/kiaa119
https://doi.org/10.3389/fpls.2023.1170021
https://doi.org/10.3389/fgene.2022.883924
https://doi.org/10.3389/fpls.2018.00655
https://doi.org/10.1104/pp.18.00199
https://doi.org/10.1111/tpj.15011
https://doi.org/10.3390/plants10020259
https://doi.org/10.3389/fgene.2022.941595
https://doi.org/10.1016/j.plgene.2023.100417

H.IT. BETIEHMYOBA, M.M. IIEPBATIOK, I.B. KOCAKIBCbKA

expression, metabolite accumulation and phytohormone content in rice seedlings grown under drought stress conditi-
ons. Plant Journal, 90: 61-78. https://doi.org/10.1111/tpj.13468

Tran L.S,, Urao T, Qin E, Maruyama K., Kakimoto T., Shinozaki K., Yamaguchi-Shinozaki K. 2007. Functional analysis of
AHKI1/ATHKI1 and cytokinin receptor histidine kinases in response to abscisic acid, drought, and salt stress in Arabi-
dopsis. Proceedings of the National Academy of Sciences of the United States of America, 104(51): 20623-20628. https://
doi.org/10.1073/pnas.0706547105

Urban M.O., Planchon S., Hosti¢kova I., Vankové R., Dobrev P, Renaut J., Klima M., Vitamvas P. 2021. The Resistance of Oil-
seed Rape Microspore-Derived Embryos to Osmotic Stress Is Associated With the Accumulation of Energy Metabolism
Proteins, Redox Homeostasis, Higher Abscisic Acid, and Cytokinin Contents. Frontiers in Plant Science, 12: 628167.
https://doi.org/10.3389/fpls.2021.628167

Vedenicheva N., Futorna O., Shcherbatyuk M., Kosakivska I. 2022a. Effect of seed priming with zeatin on Secale cereale L.
growth and cytokinins homeostasis under hyperthermia. Journal of Crop Improvement, 36(5): 656-674, https://doi.org/
10.1080/15427528.2021.2000909

Vedenicheva N., Shcherbatyuk M., Kosakivska I. 2022b. Effect of low-temperature stress on the growth of plants of Secale
cereale (Poaceae) and endogenous cytokinin content in roots and shoots. Ukrainian Botanical Journal, 79(3):184-192.
https://doi.org/10.15407/ukrbotj79.03.184

Vedenicheva N.P, Shcherbatyuk M.M., Kosakivska I.V. 2023. Cytokinin localization and dynamics in rye plants under chilling
and kernel priming with zeatin. Plant Physiology and Genetics, 55(1): 74-89. https://doi.org/10.15407/frg2023.01.074

Wrigley C., Bushuk W. 2017. Rye: Grain-Quality characteristics and management of quality requirements. In: Woodhead
Publishing Series in Food Science, Technology and Nutrition, Cereal Grains. 2" ed. Eds C. Wrigley, 1. Batey, D. Miskelly.
Cambridge: Woodhead Publishing (Elsevier, UK), pp. 153-178. https://doi.org/10.1016/B978-0-08-100719-8.00007-3

Xu Y., Huang B. 2017. Transcriptional factors for stress signaling, oxidative protection, and protein modification in ipt-trans-
genic creeping bentgrass exposed to drought stress. Environmental and Experimental Botany, 144: 49-60. https://doi.
0rg/10.1016/j.envexpbot.2017.10.004

Xu Y., Burgess P., Zhang X., Huang B. 2016. Enhancing cytokinin synthesis by overexpressing ipt alleviated drought inhibition
of root growth through activating ROS-scavenging systems in Agrostis stolonifera. Journal of Experimental Botany, 67(6):
1979-1992. https://doi.org/10.1093/jxb/erw019

Endogenous cytokinins in plants of Secale cereale (Poaceae)
under the effects of soil drought

N.P. VEDENICHEVA, M.M. SHCHERBATIUK, I.V. KOSAKIVSKA
M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine,
2 Tereshchenkivska Str., Kyiv 01601, Ukraine

Abstract. Due to ongoing global climate changes and anthropogenic stress, soil drought has emerged as a significant threat,
hindering plant growth, development, and resulting in crop losses. While phytohormones play a vital role in the formation of
stress resistance mechanisms, cytokinins, in particular, remain poorly understood in cultivated cereals. The objective of our
study was to investigate the impact of soil drought on plant growth and the homeostasis of endogenous cytokinins in both the
aerial parts and roots of winter rye (Secale cereale) during the initial stages of vegetation. We aimed to elucidate the relation-
ship between growth processes and the balance of these phytohormones. The plants were cultivated in a phytochamber using
sand culture, and drought stress was induced by withholding water from nine-day-old plants for a period of eight days. The
shoots and roots of 17-day-old plants were collected when dehydrated plants reached the critical wilting point. The content
of endogenous cytokinins was analyzed using HPLC-MS. Our findings revealed that the inhibition of shoot growth and root
elongation in stressed plants coincided with a reduction in the content of trans-zeatin riboside. This observation suggests
that trans-zeatin riboside acts as a growth regulator in winter rye under soil drought conditions. Moreover, we observed an
elevation in the levels of trans-zeatin and isopentenyladenine in the shoots and roots of stressed rye plants, indicating the
involvement of these hormones in the formation of a "protective anti-stress block."” These results highlight the multifunctional
activity of cytokinins and demonstrate their role in regulating various components of the water deficit response. Consequen-
tly, our study expands our understanding of the role of cytokinins in the development of stress resistance in cereals.

Keywords: adaptation, cytokinins, growth, Secale cereale, soil drought, stress
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Ceitniin mam’siti EnnsaBetn Koparom (03.11.1932 — 27.04.2024)

In memory of Elizabeth Kordyum (03.11.1932 — 27.04.2024)

Becnanoro tennoro gHA 27 kBiTHA 2024 poky IH-
crutyt 6oranikn im. M.I. Xonogroro HAH VYkpa-
iHM i BiTuM3HAHA OOTaHiYHA HayKa 3a3HaIM He-
IIOIIPaBHOI BTpAaT — Ha 92-My poli 3aBepIINBCA
3eMHUI XUTTEBUI NUIAX JIETeHAY KOCMiYHOI 6i0-
norii Ykpaiuu, BUZATHOTO BYEHOTO B Trajysi emo-
piosnorii, nuTonorii Ta exonorii pocnuH €nnsaBeTn
Kopgiom — pmoxTopa 6ionoriyHux Hayk, mpode-
copa, wieHa-kopecnonsienta HAH VYkpainu, 3a-
CIIy>)KEHOTO Jlig4a HAayKM i TeXHiKM YKpaiHu, 4ieHa
Mi>KHapofHOI aKaZieMil aCTpOHaBTUKIL.

€nusasera JIpBiBHa Oyna cupaBni Hemepeciy-
HOW0 ocobucTicTio. [i 0co6mMBO BUpisHAIM TPO-
(eciiiHa OfepXXMMICTb Y BOCTIZHMIbKIN pobOTi,
a TaKOX 3JaTHICTh 3aXONUTHU CBOIMM HayKOBUMMU
imessMu i o6’egHaTyu y chinpHii npani ¢axisuis
pisHux HanpsamiB 6oTaniuHOI Haykn. HeBuuepmnna
€Hepris i BeMKUI TaJlaHT YYEHOro 1 Opra"isaTo-
pa, ZMCUUIUTIHOBAaHICTh i BUMOITIMBICTD Ho cebe,
MIVPOKA epyANLis i 1o6anpHICTh MIC/IEHHS CTa-
TV IIKOJIOK >KUTTA 1 IUIHOI Ipali A YMCIeH-
HUX Y4YHIB i KOJIET, AKi IPOJIOBXYIOTh i po3BMBa-
I0Th 11 HayKOBIi ifjel.

€nmsasera JIpBiBHA Haponunaca y Kuesi 3 nmu-
cronaza 1932 p. y poausi Onenu Bictoninoi — yde-
Huti akaiemika O.B. ®oMiHa, HAyKOBOTO CIIiBpO-
6iTHuka [HcTUTYTY 60TaHiKN, Ta JIea Topmona. Ha
il guTuHCTBO BMmano nuxonittsa Hpyroi CsiToBoi
BillHY, a XXUTTS 3aBepLIMIOCS Iif BuOyXamu po-
ciiicbkux pakeT B Ykpaini. BoHa HasuBama cebe
"IUTHHOIO BiifHU", ajle PO Ii Yacy 3rajfyBaTy He
mobuna. B eBakyanii popmHa Brparmia 6arbka.
€nmsasera JIbBiBHA mMcasa, W0 BilfHa "HaKIaaa
BEJTMKNUI BifOMTOK HA CIPUITHATTS XUTTEBUX IIiH-
HOCTeIl, pO3yMiHHs Apy>KOM Ta 00OB’sI3KiB, CTaB-
JIEHHSI JI0 >KUTTEBUX HeErapas/iB Ta MPUKPOCTeEN'.
HesabyTHbOMO pajicTio cTamo MOBepHEHHs [0 pif-
Horo Kuesa.

Y 1950 p. €EnmsaseTa 3aKiHUM/IA i3 307I0TOIO Me-
mammo 138-My cepeiHIO XXiHOYY 1IKOMY, a B 1955 p.
— 3 Bii3HaKow0 KuiBcbkmit mepkaBHUI YHiBepcu-
ter im. T.I. [lleBuenka (auui — KuiBcbkuil Haiio-
HanmpHMIT yHiBepcuteT imeni Tapaca IlleBueHka).
IToBO€HHI HIKi/NIbHI Ta CTY/IEHTCbKI poKK €nnsaseTa
IIPOBOJMJIA 3 MAMOI0, Ha TOJI Yac BUK/IafaueM Kade-
Ipy BUIIMX pocnuH KuiBcbkoro yHiBepcureTy, Ha
eKCKypciax B okomuisax Kmepa Ta nmiTHIX mpakTu-
KaxX CTyfleHTiB y KaHiBCbKOMY fIep>KaBHOMY 3aIlo-
Biguyky (Yepkacbka o6macTn). IlisHime Oymn exc-
mefuuil Ha ocafi mabopaHTa Ha IiBeHb YKpaiHIL.
Ha Bce >xnTT4, K MMCana y cBOiX crorajiax €nmsa-
BeTa JIbBiBHa, 3amam’siTaBCs 1il TIOMIMHOBMIL CTeIl 3
Artemisia taurica, poxkeBi kunumu 3 Xeranthemum
annuum Ha cXwiax JJHinpoBcpKo-bysbkoro muMany
Ta XBWII KOBMIM Yy 3anoBifHuKy "Ackanis-Hosa".
3 TuX faneKux 4JaciB i 4epe3 yce XXUTTA €nm3aBe-
ta JIbBiBHA IpOHec/Ia 0COOMMBY /T0O0B IO AMKUX
POC/NH, IO IONMbOBUX KBiTiB, PO 110 BOHA IOCTii-
HO 3TajlyBajia Ta po3NoBifana. Y IIbOoMy, O4eBI/[-
HO, BigbuBcs i BB il mamu Onenn [IMuTpiBHK
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Bicroninoi, sika, 6e3 cyMHiBY, Oy/a BUSHAYHOIKO JIO-
cnigHuLeio ¢ropu YKpaiHu, pojb SKOI y TaKCOHO-
MiYHMX i QIOPUCTUYHMX FOCHIiKEHHAX TOrO Ie-
piony Bce 11e HEeJOCTAaTHDO OLIiHEHa.

HaykoBumnu gocnimkeHHaAMu €n1msaseTa JIbBiB-
Ha pos3Ioyasa 3aliMaTuCA Ile Ha TPeTbOMY Kypci
yHiBepcurerty. Ilicia 3aBepllieHHs HaBYaHH:A IIpa-
L[I0Bajla MOJIOALIMM HayKOBUM cnino6iTHm<0M
yHiBepcuTeTchbkoro boraniuHoro capy im. axap.
O.B. ®omina. ¥ mucronazni 1959 p. BoHa 6yma o6pa-
Ha Ha [10Cajly MOJIOZIIOr0 HayKOBOT'O CIIiBPOOITHN-
Ka Bifitiny umrosorii Ta eMOpionorii, 040/TI0BaHOTO
y TOW 4ac BMIATHMM y4eHUM-eMOpionorom, dre-
HoM-KopecnionsienToM AH VYkpainm A.C. Mopnu-
neBCcbKuM, B IHcTUTYTI 60Tanikn AH YPCP (amni
Incturyr O6oranikm im. M.I. Xomomnoro HAH
Ykpaiun), B SIKOMY i mpamfoBaia Hafami JO KiHIIs
cBoro Xuttsa. Ha ¢opmyBanHs i 3pocTaHHs 11 K
Y4E€HOTIO BENMKMWI BIUIMB Majy BUJATHI ITOCTATi
BiTumsHAHOI Haykm — npodecop IL.D. Oxcirok,
akagemik O.B. TonmauesBcobknit, akagemixk JI.K. 3epos
i mpesupenT HanjionanpHoi akafgeMii Hayk YKkpainu
akazieMik b.€. ITaton. 3 1976 p. i 10 OCTaHHIX JHIB
€.J1. Kopparom 6yra 3aBifyBaueM Biffiny KIiTMHHOI
6ionorii Ta aHaTOMIl, IIpalloBana 3aCTYIHUKOM -
pexTopa 3 HaykoBol pobotu (1998-2003 pp.) Ta B.
o. pupekropa [HcTuTyTy 60Taniku im. M.I. Xomop-
Horo HAH VYkpainu (1998-1999 pp.).

¥ 1960 p. €.JI. KopaoMm 3axmcTuna KaHAMAT-
CbKy pmucepTanito "CpaBHUTEIbHO-9MOPIOJIOTH-
YecKoe JICCTIefIoBaHNe CeMeVICTBA JIIOTUKOBBIX , a Y
1968 p. — moKTOpCbKy Aucepranito "CpaBHUTENb-
HasA SMOPMOTIOIVA U LINTONIOTHA BUIOB 30HTUYHBIX
B CBA3M C UX (YIIOTeHMEN U 9BOJIIOLVEN .

OcHoBHi mpari €mmsasetn J/IbBiBHUM BUKOHAHI B
rajysi eKCIEpMMEHTA/NIbHOI i TEOPEeTUYHOI CTPYK-
TYpPHO-MeTabo/MiuHOI 60TaHiKU. Y4YeHOI IIpoBefie-
HO LIVMPOKi ROCH/PKeHHsA MOpQOreHe3y KBITKU Y
pi3HUX cTaTeBUX (OPM POCIMH Ta eMOpPiOHA/IbHUX
npoueciB 145 BUAIB IOKPUTOHACIHHUX POC/IMH.
Ynepiue 3anponoHOBaHO Knacudikalio MaKpocmo-
PAaHriiB MOKPUTOHACIHHMX BUJIB POC/IMH Ha OCHOBI
KOHLenIii "TyHiku Ta Kopmycy' opraHisauii Touku
POCTy BEreTaTMBHOIO IIaroHa. 3HAYHy yBary BOHa
HPUAIISIIA TAKCOHOMIUHII Ta dioreHe TMYHI OIiH-
i IOpPiBHATBHO-MOP(OIOTiYHOrO Ta MOPiBHSIb-
HO-eMOpI0/IOriYHOrO METOfiB Y BUpIllleHHi IMTaHb
cucreMatuky ta inorenii poca. Kpim Teoperny-
HUX ysIBJIEHDb 10710 TaKoi ouinky, €.JI. Kopatom Ta-
KOXX OIPalbOBAHO OKpeMi TaKCOHOMiuHi IIpo6ieMu
y ponuHax Ranunculaceae Ta Apiaceae.
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JocmigHuus BigMmiTua 3HayHe MOMIMPEHHA
ABUINA TIPUPOJHOI MAPTEHOKAPIIil Y MEBHUX BUJIB
KBITKOBMX POC/IMH, OIMCAIa 0COOMMBOCTI pO3BUT-
Ky IAapTEHOKapIiYHMX CYXMX IUIOAIB i BMABMIA
CIIiIbHI O3HAKM 3 PO3BUTKOM ITAPTEHOKAPIIYHUX
COKOBUTHX IIJIO/IiB.

€mmsaseroro JIbBiBHOIO BIleplle JOCIiIKEHO
OioreHes Ta BCTAHOBJIEHO PUOOHYKICONPOTEiNHY
NpUPOJY ALEPHUX Ta LUTOIUIA3MAaTUYHUX Kislelp,
AKi GOPMYIOTbCA B ellifilepMa/IbHNX K/IiTUHAX OTHO-
piuHMX maroHiB. IlorrAny IMOJO CTAaHOB/IEHHA Ta
€BOJIIOLIITHNX ITepeTBOPeHb eMOpiOHa/IbHUX CTPYK-
TYp IMOKPUTOHACIHHMX POCIAMH Y CBIiT/Ii 3arajibHUX
3aKOHOMIPHOCTEN €BOJIOLIHOIO IPOLeCy BMK/IA-
meHi €mmsaBerolo JIbBIBHOIO y (yHIaMeHTaIbHii
MoHOrpadii "DBOMIOIMOHHAS IIMTOIMOPUOIOTHS
HOKPBITOCEMeHHBIX pacteHmit’ (1978 p.). Ila mo-
Horpadis 3aBepiina mepumii Marbke 20-piaHmit
nepiop pisnbHOCTI €nMsaBety JIbBiBHM y Hampsami
HOPIBHANBHOI Ta LMTO-eBOJIOLIHOI eMOpionoril
pocnuH. Y Hill pO3IIANAIOTHCA OCHOBHI HAaIpsAMMU
Ta piBHIi €BOJMION|], CIIellia/isalig i pefyKuia Ta cIo-
cob6u 3piricHeHHsT MOPGOreHETUYHUX TIEPETBOPEHb.
OO6roBOpIOETHCS (iNOoreHeTYHe 3HAYEHHs eMOpio-
Ha/IbHMX O3HAK, CTYIIHb IXHbOI IPUMITHBHOCTI 260
€BOJIIOLIHOI IIPOCYHYTOCTi Ta MOXX/IMBICTb BMKO-
PUCTaHHA IMX O3HAK JI/IA OLHKM PiBHIB PO3BUTKY
TAKCOHIB, a TaKOXX IIMTOJIOTiYHI aCIeKTU €BOJIOIil
ramer. PosrnapaoTbcad NMTaHHA Ta HaOpAMMU IIO-
JaIbIIMX NOCHTIIPKEHb Yy Tajly3i €BOMIOLIHOI Iu-
Toem6piosnorii. Po6ota oTpuMama BUCOKY OLHKY i
cBiTOBe BU3HAHHA. Y 1979 p. BoHa Oy/a ygocTo€Ha
npemii im. M.I. Xomognoro Axapemii Hayk YPCP
(remep HAH VYxpainm). ¥ Biarykax ta peleHsisax
BifI3Ha4YajI0CA, 1O aBTOPY BJANOCA HNEPEKOHIUBO
JOBECTH CKMIAJHICTD i JUCKYCIMHICTD NMUTaHb CTa-
HOBJIEHHA Ta €BOJIOLIIHOTO II€PeTBOPEHHA BHY-
TPIIIHIX CTPYKTYP IT€HEPATMBHMX OPraHiB POC/NH, a
TAaKOXX HEOOXiIHICTh MOJaIbLIOL yBaru JOCIiJHUKIB
JI0 TIOI/INO/IEHOTO i pi3HO6GIYHOTO pO3pO6/IEHHS €BO-
TIOLiHOI 11MTOeMOpionoril poCIMH Ha Cy4acHOMY
piBHi po3BUTKY 6iosOril.

IToynnaroun 3 ppyroi momosuHM 1970-x pokis,
€mmsaBera JIbBiBHa JoOCIipKye (QyHKIIOHATbHY
opraHisaiio OakTepiaTbHMX 1 POCIMHHMX KIITUH
nig BIUIMBOM (PAaKTOpiB KOCMIYHOTO NOJBOTY, Y
nepury 4epry, MikporpasiTanii y KOCMi4HMX i MoO-
IeNbHUX eKcrepuMeHTax. [I1s o6poOku MarepianiB
KOCMIYHUX eKCIepUMEHTIB Ha 6opry 6iocynyTHu-
KiB 3a CIIIJIBHOIO paJsAHCbKO-aMEPUKAHCHKOK IIPO-
rpamoio 'Coi03-Ano/uloH" BOHA 3aIpONOHYBaja
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ITepira po60oya Hapajia yKpaiHChKIX Ta aMePUKaHChKMX AocnifnmkiB y Kocmiunomy nentpi im. k. ®. Kenneni (nmcromag, 1995)

€IeKTPOHHO-MIKPOCKOIIIYHMII MeTOfI, IO Oy/Io
BOX/IMBOIO YMOBOIO IIpM IIPOBENEHHI KOCMIYHMX
0i0/IOTiYHUX eKCIIePUMEHTIB. BUKOpUCTaHHS efleK-
TPOHHOI MiKPOCKOIIII Ja/0 MOXX/TUBICTh HAOMU3UTH-
¢s1 0 OLHKM (YHKIIIOHa/JIBHOTO CTaHy KIITMHHUX
OpTaHesI i Ha OCHOBI IJbOTO BUIABUTU CIIPSIMOBAHICTh
KJITMHHOrO MeTtabonismy. Pesymbratu 6ymm HOBHU-
MU JIJI HAYKU i 3 YaCOM OTPMMANM I TBEPIKEHHS
B iHmMX nmabopatopisix city. Ilix KepiBHMIITBOM
€mmsasetn JIbBiBHUM Ta 3a i yyacTi mpoBefieHO 48
KOCMIUHMX 6i0/10TiYHMX eKcrepyuMeHTiB. IIpomnosn-
Uil JocmigHuLl 3 KOCMiuHOI 6iomorii pocnnH 6ynn
BifjibpaHi I CHiNBHOTO YKpalHChKO-aMepUKaH-
cpkoro ekcrepuMenty (CYAE), sxmit BinbyBaBcs
3a y4acTI0 KOCMOHaBTa-fiocifHuKa Jleoniga Kape-
HIOKa Ha KocMidHOMY Kopabmi Komym6is (STS-87).
Ocob6mmBoro 3acnyroio €mmsaBeTn J/IbBIBHU SIK Ha-
ykoBoro kepiBuka CYAE Bix Ykpaiun 6yno ctBo-
peHHA cribHOI 3 aMepuKaHCbKuM HarnionanbHum
YIPABIiHHAM 3 A€pOHABTUKMU 1 JOCTI/)KEHHA KOC-
miunoro npocropy (National Aeronautics and Space
Administration — NASA) HaykoBoi porpamu exc-
HePUMEHTY, a TAKOXK 3a0e3ledeHHs JI0ro MiArOTOB-
K1, sIKa posmodanacay 1995 p. 3a yyacTro mecTu is-
crutytis HAH Ykpainn, w'atn yrisepcuretis CIIIA
i KocmiuHoro nentpy imeHi [Ix.®. Kenneni (John
E Kennedy Space Center), a Tako)X IpOBefeHH:
aHaJIi3y Ta ysara/JibHEHHS DPe3y/bTaTiB BMKOHAHUX
po6it. €.JI. Kopztom 6e3nocepentbo Opana y4acTb
y MiATOTOBLI YKPAlHCBKOrO KOCMOHAaBTa [0 BUKO-
HaHHA eKCIIEpUMEHTIB 3 POCIMHAMM BifITIOBITHO [0

nporpamMu po6ir i OBONOAIHHA IPaKTUYHUMM Ha-
BIYKaMM 300py IM/IKY Ta 3alVJIIOBaHHS POCIMH 3a
yMoB HeBaromocTi. Ile 3abesmeunsio GesgoranHe it
yCIIilIHE BUKOHAHHA 3aBJaHb €KCIIEPUMEHTY.

€m3aBeTol0 JIbBIBHOIO 3pOONIEHO BiIKpUTTA
IPaBidyyTAMBOCTI POCIMHHMX KJIiTMH, Hecleliati-
30BaHMX JIO CIIPUIHATTA IPaBiTalliflHOTO BEKTOPA,
Ta BCTAHOB/IEHO HM3KY 3ara/JbHMX 3aKOHOMipHOC-
Teil 6ionorivHux edekTiB MikporpasiTarii; 30Kpe-
Ma, BUCYHYTO IillOTe3y IpaBiTaLliiiHOL JEKOMIIEHCA-
1il, BigsHaueHO (POPMyBaHHSA IpaBipeLielITOPHOrO
amapary KOpeHs 3a BiICyTHOCTI rpaBiTanii. Yiiepiue
Helo OY/I0 [OCI/PKeHO 3MiHy HampsMy IpaBiTpo-
nivHoi peakii KopeHsa y cmabkoMy KOMOiHOBaHO-
My MarHiTHOMY IO/ 3 YacTOTOI, PE30HAHCHOIO
LMKJIOTPOHHII 4acTOTi OiOTEeHHUX eTeMEHTIB.

CrBopena €nmusaseroro JIbBiBHOIO B YKpaiHi Ha-
YKOBa IIKO/Ia 3 KOCMIUHOI Ta rpaBirtariitHoi 6iomorii
BM3HAHA Y CBITi Ta ycmimHo npamtoe i Hagani. ITo-
JANbIINAI POSBUTOK IJbOTO HAIPAMY JOCTiIKEHb
npusBiB 0 GopMyBaHHA MIMPOKOI Koomeparii da-
XiBIJiB 3 KOCMI4HOI 6i0710Til Ta MegMIMHY 3 26 ycTa-
HoB HAH, AMH Ta BumiB Ykpainn. Ougomoroun
cekio "Kocmiuna 6iosorist, 6i0TeXHOOriA Ta Meu-
muHa" Pazgu 3 kocMivnux gocmimkens HAH Ykpaiuy,
€m3saBera JIbBiBHA CIIpMs/a CTBOPEHHIO B KpaiHi
“[Iporpammu 3 KOCMi4HOI 6i07IOTii Ta MEAULIMHN", 110
HiIBULINIO CBITOBUI iMi/K YKpaiHuM B 1iiii ramysi.

3 1990-x pokiB ceporo HayKoBUX iHTepeciB 0-
CMipHUL, y 3B’13Ky 3 DIOOAQIbHUMM 3MiHaMU Kili-
Mary, cTaja IpoOneMa apanTanil BUJIB POCINMH
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€.J1. KoparoM y nmaboparopii Anrapa L y Kocmiu-
HoMy 1eHTpi im. [Ik.D. Kennepi

IpUpopHoi (IopM O HeCHPUATIVBUX 3MiH eKO-
norivHux ¢axropis. €nmsaBera JIbBiBHa BUCYHYIA
rinoTesy Ipo KIIOYOBY pojib (EeHOTUIIIYHOI IIIac-
TUYHOCTI B afjamTanii pociuMH [0 BapiaberbHOro
HAaBKO/IMIIHBOTO CepefoBUIa. 3a ii JYMKOI0, PO3y-
MiHHA IIPOIIECiB, AKi JI&XaTh B OCHOBI INTACTUYHOCTI
OHTOreHe3y, HaO/DKAI0Th HAC JIO PO3KPUTTS MeXa-
Hi3MiB CTI/IKOCTi pOCTMHHMX OpPraHi3MiB Ta IXHbOTO
36epe>KeHHA 32 YMOBM IJI0OA/IbHMX 3MiH K/IiMary it
AHTPOIIOT€HHOTO HaBaHTa)KeHH:A. Ha BuBueHHA KiIi-
TUHHMX 1 MOJIEKYIAPHMX MEXaHi3MiB II/TaCTUYHOCTI,
3 BUKOPUCTAHHAM BUJIB Pi3HMX €KOJOTiYHUX IPYIl
i TaKCOHOMIYHOI IPMHAIEKHOCTI, Oy/IY CIpsIMOBaHi
sycwnst €.J1. Kopriom pasoM i3 cniBpoOiTHUKaMu
Bippiny xrituHHOI Giosoril Ta aHaromii mpotsarom
OCTaHHiX 25 pokiB. ITpy 11bOMy MOCTITHO PO3LIN-
pIoBaBCA 3a/JiAHNII apCEHAN METOMIB — LMTOJIOriY-
HUX, 6i0oXiMiYHMX, MOJeKynsipHo-6Oiomoriunux. Ha
OCHOBI IIPOBEEHNX NOCTI/KEHb IIACTUYHOCTI BH-
JiB pisHUX TUIIIB OpraHisanil pOCIMHHOCTI, pO3BU-
TOK SIKVMX BiOYBa€TbCsl B eKCTpeMalbHUX yMOBAX,
€nmsaseTta JIbBiBHa apryMeHTOBaHO [JOBEJIA IlepeBa-
Ty aflalTMBHMX IIPOLeCiB HaJl KOHKYPeHTHUMH. TuM
caMUM JOCTiZHNULA MiATBEPAWIA CydacHy Hapanr-
My ajanTanil pOCIVHHMX OpPraHi3MiB [0 BIUIMBY
YMOB 30BHILIHBOTO CEPENOBUILA.

BuByarouy MexaHi3sMU PErynALii MpoLeciB XNUT-
TeNiANbHOCTI pocnuH, €nmsaseTa JIbBiBHA IIpU-
TilAna 3HAa4Hy yBary 3MiHaM y TEHHIill eKcrpecii
Ta EMreHeTUYHMX CUCTeMaxX IXHbOIO KOHTPOIIIO.
VYdyena BBaka/la, 110 PO3BUTOK €KOJIOTiYHOI ei-
TeHeTVUKY Y HalOMDKYl JecATupiuds HacamIeper
Mae BifbyBarucs y HampsMi JOCHIiKeHb QeHo-
MeHOJIOTil (PeHOTUIIYHOI IVIACTUYHOCTI B yMOBax
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eKOJIOTIYHMX Hill, QIyKTyarili ekonorivnux ¢ax-
TOPIB i IXHIX HaJ[MipHMX BIUIMBIiB, 30Kp€Ma aHTPO-
IIIYHOTO IIOXO[KEHHH, Ta EIlreHOMY, IeperyciMm
metunysanua JHK Bupis pocnus, sKi spocTaioTh
Ha MeXi eKOJIOTiYHOro apeaiy, a TaKOXX Ha Cy0-
cTparax, pisko audepeHnirioBanux 3a pakropamn
CepeloBUIIA, EKCTPEMAIBHMUX /i1 IXHBOTO POCTY i
PO3BUTKY — KPUCTA/IiYHMX BifICTOHEHHAX, apeHaXx,
BICOKOTIp 51X, 6omorax Ta (rroBiorsiiabHuX
BopoliMax. Taki MOCiKeHHS CHPUAITH IOITIN-
0/IeHHIO 3HAaHb ITPO MOJIEKY/LAPHI 3acafiy aganTarii
HIPUPOFHUX MONMY/ALii 1 (iTopisHOMaHITTA 3ara-
JIOM 710 3MiH (aKTOPiB JOBKI/IAL.

IopyieHHA NpUPOSHMX IIPOLIECIB PO3BUTKY €KO-
TOIIIB 1 €KOCUCTEM Yepe3 3MiHU KIIiMaTy, sKe IOCH-
JIIOETBCS KaTaCTPOIYHUM BIUIMBOM BOEHHMX Aill B
YKpaini, npsAMO Ji OIoOcCepefKOBAaHO 3yYMOBJIIOE -
rpaflallifo 3TalaHMX YHiKaJTbHUX IIPUPOJHO-ICTOPUY-
HUX Komiiekcis. €.J1. Kopatom Haronourysana, 10
BOK/IMBUM KPOKOM B IHTETPALiIHNX MPOILECAX eKO-
JIOTii Ta TEHOMIKM € IIepeXifi JOC/Ii/IKEHb Ha MOJIEKY-
JIAPHOMY PiBHi BiJl BiJHOCHO Maji0 OpraHi30BaHUX
MOJIENIPHUX CUCTEM JIO CKIaJHMUX IPUPOSHMX YIPY-
nosaub. lle, Ha nymky €nmusaBeru JIbBiBHM, TO3BO-
JIUTD BUABUTY MOJIEKY/IAPHI IIPOBiHI YMHHUKY 3MiH
CK/IaJly YTPYIIOBAaHb i IIPOLECIB B €KOCUCTEMAX Ta
iCTOTHO TeperAHYTH TOITIAAY Ha IXHIO CTPYKTYPY
Ta eBomoLi. CriBNpalis MOIEKYIAPHUX T€HETHKIB,
ekororiB Ta 6ioiHpopMaTUKiB 06illse MOMMIINTH
PO3YMiHHS B3a€MHIX 3B'SI3KiB MDK (pyHKIIi€I0 IeHO-
My Ta eKOJIOTIYHMMI TIPOLIeCaMI1, IO BijOyBaIOTbCA
y IPMPOJHNUX YMOBAX ITi/j BIVIMBOM IJIOOQ/IbHIX 3MiH
KJIiMaTy Ta IMOCH/IEHHS aHTPOIIOIPECil.

€.JI. KoppioMm € aBTopom moHap 600 HayKoBUX
mpanp, y ToMy yucnii 11 MoHorpadiit 3i cTpykryp-
HO-MeTabojiyHOl 6oTaHiky, umroembpionorii ta
rpaBiTauiitHoi 6ioorii. BoHa 3anpononysana mep-
my xnacugikalilo MaKpOCIOpPAaHTiIB MOKPUTOHA-
CIHHMX POC/IVH 3 BUKOPMCTAHHSAM, fK yoKe 3a3HaJa-
7ocs, KOHIenmii "TyHikyu Ta kopmycy" oprasisanii
TOYKM POCTY BEreTaTMBHOIO IIArOHA, po3pobumiia
K}IaCM(l)iKauiIo CTaTEBUX TUIIB KBITKM, BCTAHOBIIA
3aKOHOMIPHOCTI iXHbOTO (P OpPMyBaHHS.

bararo cun i eHeprii €nmmsasera JIbBiBHa Bifma-
Bajla BUXOBAaHHIO HayKOBUX KaJpiB, IXHill Bifmo-
BiJHOCTi Cy4acHOMY piBHIO CBiTOBOI Hayku. Hero
IiZITOTOBJIEHO 22 KaHAMJATU i JIOKTOPM HayK. Ii
Y4HI IPaLIOI0Th Y HAYKOBMX i OCBITHIX 3aK/Iajax, a
TaKO0>X O4OJIIOIOTh HAYKOBI IiJPO3/in.

€.JI. KoppioM BuKOHyBama OOOB’SI3KM TOJIO-
BY CeKIil CTPYKTypHOI 6oTaHikM YKpaiHCHKOTo
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00TaHIYHOTO TOBAapUCTBa, Oyaa Bilje-IpesueH-
TOM YKpalHCbKOIO TOBapUCTBAa KITMHHOI 6io-
7oril, 4ieHOM pepnKkoreriit GaxoBUX YKpaiHCBKMX
BUJIaHb, cepel AKUX "YKpalHCbKUI OoTaHIYHMI
xypHan', "urornoris i renernka" i "Kocmivyna Ha-
yKa i TexHosoria". bpama akTuBHY y4acTh B opra-
Hisanil HayKoBUX KOHQepeHIiji Ta ceMiHapiB, Oyra
TOJIOBOI0 KOMIcil 10 po6orTi 3 HayKOBOIO MOJIOJJIIO
Ta KyparopoMm Pagm monopux ydeHux InctutyTy
6oTaniku. €nusasera JIbBiBHA OYOIIOBAIA CEKIIIO
"KocMmiuna 6ionorig, 6ioTexHosnoria ta meguuuHa"
Pany xocmiunmx pocnimpxens HAH Vkpainu, 6yna
KepiBHUKOM IIporpamu 3 KocMiuHoi 6iosorii Ta Me-
punvHy HanionasbHOI KOCMi4HOI TporpaMu YKpa-
inu. Bona Oyna wieHOM MiXHapOJZHOrO KOMiTeTy
3 kocMiyHux pocmimkenb (Committee on Space
Research — COSPAR), MixHapogHOro ToBapu-
cTBa 3 rpasitaniiHoi ¢isionorii, €BpormericbKoi
aconianii 3 HM3bKOI rpasiTanii, AMepUMKaHCbKOTO
TOBApMCTBA 3 IpaBiTaliiiHOI i KOCcMiuHOI 6i07IOTiI,
AMepUKaHCBKOTO TOBApNCTBA 3 KIITMHHOI 6iomo-
rii, fmoHcbkoro ToBapuctBa (isiomorii pocnuH,
Hocnigaunpkol pagu AMepukaHcbKoro 6iorpagiy-
HOTO iHCTUTYTY, MiXXHapopgHOi acoLianii 3i crare-
BOTO BifITBOPEHH POC/IUH.

BupatHi 3acnyru €.J1. Koppiom BinsHaueni Oa-
rarbMa HaropojaMim i 3BaHHAMM: JiICHUIT YJIeH
MixHapopiHOi akajeMii acCTpOHaBTUKM, 3acmyKe-
HMI [ig9 HayKM 1 TeXHikyM YKpaiHu, IOBHMI Ka-
Basep oppena kusarumHi Omnberum (1998-2007 pp.),
nmaypeat [lep>kaBHoI mpemii YKpaiHu B ranysi Ha-
yku i texHiku (1979 p.). €nmusasera J/IbBiBHa Maa
YIC/IEHH] Méefjali Ta IOYeCHi ANIUIOMI: 30/I0TY, /1Bl
cpi6Hi Ta Tpn 6ponsosi megani BOHI CPCP (1978-
1988 pp.), moyecHi guIuIoMn Ta Mefaai AMepyuKaH-
CbKOTO biorpadivnoro iHCTUTYTY Ta MiKHapOFHOI
6iorpadiunoi aconianii (1991-2010 pp.), [lam'aThy
menanb 0.B. Konpparioka (1998 p.), uncienHi Bifi-
sHaky HAH Ykpainu. CifueHHAM Mi>KHapOZHOTO
BM3HAHHA 3acnyr €nmusaBety JIbBiBHU € BHeCeH-
Hs i imeHi go 3amum CrmaBu MixHapogHoi depe-
panil acrponaBtuku (International Astronautical
Federation Hall of Fame) y 2020 poui (https://www.
iafastro.org/biographie/elizabeth-kordyum.html),
[0 € HArOPOZOI0 33 0COOMMBO BaroMmii BHECOK Y
PO3BUTOK KOCMIYHOI HayKM i TEXHIKI.

€nnsaBera JIbBiBHA HajeXxaja OO ITOKOJIiHHS
BJICOKOI Y€CTi, AIKe € IPUK/IA/IOM /Il HaC/lilyBaHHA
y nm000Bi 10 JIIOfell, BeNMVKill MyApoCTi Ta IPUH-
IMIIOBOCTI Y PO3B’A3aHHI JKUTTEBMX IPOOIEM.
€nmmsaBera JIbBiBHa Mi3Haja pOAMHHE IACTA Ta

papicte MarepuHcTBa. CIHiZIbHO 3i CBOIM YOJIOBi-
KOM, BUJIaTHUM BYeHUM, akajmemikom HAMH Ta
yyieHoM-KopecnionzienToM HAH Ykpainn Biramiem
ApnonpposuueM KoppioMoM, BOHa BUPOCTU/IA Hi-
teit Mapito Ta Ornekcanjpa, Opaja aKTUBHY y4acTh
y BUXOBaHHi oHYKiB Onenn ta Onexcis, Mana 1a-
CTA JJOYEKaTUCA NPABHYKIB.
€mmsasery JIbBiBHY BifsHa4Yanu BenMKa Ipalie-
MOGHICTD i pare3gaTHICTh, YMIiHHSA IUCKYTYBaTU i
aKTMBHO Bi[ICTOIOBATM CBOI HAyKOBi Ta I'POMaJIChbKi
no3uuii, 6e3KOMIIPOMICHICTb 1 a3apT NPUPOLOO-
CTiTHMKA, TIPUCTPACHICTD 1 MI0O0B 10 JOCTiIKEeHb
B nmaboparopii i B npupopi. [i npuponmit gap, mo-
TYTHil iHTe/neKT, (peHOMeHaIbHa HayKoBa iHTYilli,
JIEKTOPCbKA MAJICTEPHICTD Ta MEJArOriYHNI TaJIAHT
i ycrimHicTh KepiBHMKa, IIMOMHA Oy Ta LIefpicTh
BJIAJJHO NPUTATYBAIM CEPLA YCiX, XTO IIpaIfoBaB i
crinkyBaBscs 3 Hero. Oco6/MMBO Iie CTOCYEThCSA LIN-
POKOro KO/ma MOJOfA], AKa BUPOC/Ia Ha ifesax i npu-
Knani €msasetn JIbBiBHY i Temep mparHe Hacmimy-
BaTy HaVIKpalli pucu ii sIckpaBoi 0COOMCTOCTI.
€nmsapeTa JIbBiBHAa HaNeXNUTb [0 IIEANM BYe-
HUX, IJO Bil3Haua/mucs BHYTPILIHBOIO CBOOOJOIO,
IIMOOKOI0 TIOPSIZIHICTIO, MIMPOKOI epPYAMIIi€o Ta
BJMCOKOI KY/IbTYPOI, TOCTPUM BiJ4yTTAM CIIpa-
BEUIMBOCTI Ta HAINOJNEINIMBOCTI y BiICTOIOBaHHI
B/IACHOI TOYKM 30py. BueHa 6yna cunbHOWO JTIORNU-
Howo. ITpoTAroM OCTaHHIX POKiB >KMTTA Oopora-
cA 3 BaXKOIO XBOp0oOOIo, ajle 3MOITIa BUOYAyBaTH
CBOE XXMTTSA TaKMM UIMHOM, 1106 BOHA He 3aBaXka-
71a TOJIOBHOMY B ii >XUTTi — HayIi. Y cIinKyBaH-
Hi €mm3aBeTa JIbBiBHA HIKO/MM He CKAap)KMIacs Ha
3I00POB’sl 1 3aBXAM 3Haxommna Iikasi adopusmun
ycminmHoi 60poTsbu 3 xBopoboro. [lo cBOiX ocTaH-
HiX /{HiB Oy/Ia CIOBHEHA TBOPYNX 3a{yMiB i I/1aHiB.
[i "ne6enuna micus" — pobora 3 06rpyHTyBaHHA
HayKoBo-focmigHol Temu Bigminy "Emirenerwuni,
MOJIEKY/IAPHI Ta KIITMHHI MeXaHi3MM ajamnTaril
POCIMH Pi3HMX €KOJIOTiYHUX YIPYNOBaHb O 3MiH
BOJHOTO peXXumy 6ioTomiB", pekoMeH/IoBaHa Yye-
HOIO pafor IHCTUTYyTy 60TaHIKM IO BUKOHAHHS, €
3Pa3KOM C/Iy>KiHHSA Haylli O OCTaHHbOTO MOJUXY.
Csimra mam’sth npo €nmsasery JIbBiBHY Kop-
JIOM — BUJATHY BY€HY, IPEKPACHY BYUTEDKY,
TPOMAJICbKY RisUKY, YyIHY, JOOpPY i AyLIeBHY JI0-
IVIHY — Ha3aBX[U 30epexeThCs Y CepLsX BCiX, XTO
3HaB ii i mpaIfoBaB 3 HEl.
IOvutpo IYBMHA, Tropmuna KO3EKO,
Onbra APTEMEHKO, Onena HEJTYXA,
lanuua IIEBYEHKO, Onena 30JIOTAPbOBA,
Oxkcana BMHOTPAJIOBA, Cepriit MOCAKIH
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