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Abstract. Taxonomic opinions on Australian taxa of Salsola sensu stricto (Chenopodiaceae) are analyzed in a historical context. Itis
concluded, based onavailable evidence, that the genusis probably represented in Australiaand adjacent regions of southeasternmost
Asiaby several (4—5 or more) native species, including the currently recognized S. australis R. Br. (also naturalized in southwestern
North America and southern Africa) and supposedly related taxa (S. macrophylla R. Br., S. brachypteris Moq., S. australis var.
strobilifera (Benth.) Domin, etc.); the presence of introduced Eurasian species cannot be excluded as well. The new name Salsola
sabrinae Mosyakin is proposed for the native Australian taxon originally described as S. tragus L. subsp. grandiflora S. Rilke (non
S. grandiflora Link ex Steud.) and reported mainly from northern tropical and subtropical regions of Australia (northern Western
Australia, Northern Territory, and Queensland). It is emphasized that further dedicated morphological, molecular phylogenetic,
and phylogeographic studies are needed, in comparison with Eurasian species, for achieving a reliable taxonomic scheme for
Australian/Australasian species of Salsola and for clarifying issues of their immigration to and diversification in Australia.

Keywords: Australia, biogeography, Chenopodiaceae, nomenclature, Salsola, Salsoloideae, taxonomy

Introduction

The present contribution is the continuation of two
articles recently published in the Ukrainian Botanical
Journal (Mosyakin, 2017a, 2017b), in which I already
commented on some Australian taxa of Salsola L.
sensu stricto (Chenopodiaceae). Salsola is accepted
here in its narrow circumscription, following recent
molecular phylogenetic findings, partly corroborated
by morphological and anatomical data (see Akhani
et al., 2007; Wen et al., 2010, Wen, Zhang, 2011;
Voznesenskaya et al., 2013; Kadereit et al., 2014;
Hernandez-Ledesma et al., 2015; Schiissler et al.,
2017, and references therein), and nomenclatural
stabilization of the taxonomic application of this generic
name (Mosyakin et al., 2014, 2017; Mosyakin, 2017a)
due to its conservation with S. kali L. as the conserved
type (Wilson, 2017).

After considering taxonomic and nomenclatural
aspects of the names Salsola macrophylla R. Br. and
S. brachypteris Moq., | stated that "the amazing
morphological diversity of Australian Salsola does not
fit just one native species now recognized as S. australis.

© S.L. MOSYAKIN, 2018
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Judging from specimens and images I have seen, and
from other available evidence (Mueller, 1891; Wilson,
1984; Rilke, 1999; Borger et al., 2008; Chinnock, 2010,
etc.), there are at least five native Australian species of
Salsola (plus probably one or two introduced ones?)"
(Mosyakin, 2017b: 524). In the present follow-up article
I consider these and some other native Australian taxa
in more detail and provide arguments in favor of the
species status of one taxon described as an infraspecific
entity (subspecies) from Australia in the end of the 20™
century (Rilke, 1999).

Australian taxa of Salsola: a brief overview of
taxonomic history

Native Australian plants belonging to Salsola were for
the first time observed and collected by Joseph Banks
and his party at Bay of Inlets and the Endeavour River
(northern Queensland) in 1770 (17 June — 4 August
1770?) during Captain James Cook's first voyage round
the world in the HMS Endeavour (see Banks et al.,
1905; Pearson, 2005, etc.). They were probably the
first Europeans who visited the east coast of Australia.
However, earlier visits to that region by some Portuguese
and/or Dutch exploration expeditions, results of
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which were mainly kept secret due to the rivalry of
European nations in discovery and colonization of new
lands, cannot be excluded (see overviews in Pearson,
2005; Magidovich, Magidovich, 2009, etc.), as well
as occasional early visitations of native peoples from
southeastern Asia (Pearson, 2005; Bean, 2007). In
any case, these earlier visits (if we assume that they
indeed occurred) left no scientific results in botany;
they also can hardly be accepted as possible factors of
introduction of Salsola to Australia, and thus we can
safely assume that the Salsola plants observed by Banks
in 1770 were native.

The plants observed by Banks and later reported
as S. kali sensu lato were without fruits and their real
identity remained uncertain. A color image of "S. kali"
is available from Banks' Florilegium produced by Alecto
Historical Editions (https://www.alecto-historical-
editions.com/products/ahe-banks-prints-261; see also
Banks et al., 1905). This image is based on sketches
and notes by Sydney Parkinson, the natural history
illustrator of the expedition, who died during the voyage
of fever contracted in Java (Pearson, 2005) but before
that managed to produce 955 drawings, of which 280
had been converted into full-color watercolors, with
botanical notes. Banks later "commissioned five artists
to work up Parkinson's field sketches to finished portraits
and, for the next thirteen years, employed eighteen
engravers to create exquisite copper plate engravings
capturing every detail from the original watercolours. By
1784, 743 plates had been completed, but, for a variety of
reasons, Banks delayed publication" (see https://www.
alecto-historical-editions.com/pages/a-voyage-of-
discovery). Black-and white images were first published
in 1905 (Banks et al., 1905, edited by J. Britten).

The first two Australian taxa of Salsola presumably
different from their Eurasian relatives were described
by Robert Brown in 1810. Brown, a keen observer and
experienced botanist who was definitely familiar with
European members of the S. kali aggregate, did not
hesitate to give species rank to two taxa that he observed
and collected in Australia. He described these two
entities as S. australis R. Br. and S. macrophylla R. Br.
(Brown, 1810: 411), providing the following diagnoses:

"1. S. australis, herbacea glabra ramosissima, foliis
subulatis spinosis divaricatis, bracteis longioribus
perianthio solitario; fructiferi alis membranaceis
venosis. (J. M.) v. v.

2. S. macrophylla, suffruticosa erecta glabra glauca,
foliis subulatis spinosis divaricatis basi triquetra, bracteis
divaricatis, perianthii fructiferi alis membranaceis. (T.)
v."
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In these diagnoses, "v. v." (vidi vivo) means that
Brown observed the living plants during his travel as the
naturalist aboard the HMS [Investigator in 1801—1803
(Flinders, 1814; Chapmanetal.,2001—onward; Vallance
et al., 2001; Pearson, 2005, etc.). The abbreviations
"J. M." and "T." indicate the regions where the plants
were observed and collected (see Brown, 1810: vi—vii;
Chapman et al., 2001—onward; Vallance et al., 2001,
etc.) in South Australia (S. australis) and Queensland,
the East Coast of Australia (S. macrophylla). The type
specimens are preserved in BM" and K, and their digital
images are available online:

Salsola australis: http://plants.jstor.org/stable/10.5555/
al.ap.specimen.bm001015878 (lectotype); http://plants.
jstor.org/stable/10.5555/al.ap.specimen.k000899587
(isolectotype);

Salsola macrophylla: https://plants.jstor.org/
stable/10.5555/al.ap.specimen.bm000016766 (holotype).

Unfortunately, later researchers mainly ignored
Brown's taxa and often accepted all Australian plants
of Salsola as S. kali L. sensu latissimo (Bentham, 1870;
Mueller, 1891; Boerlage 1900; Banks et al., 1905; Diels,
Pritzel, 1905; Ulbrich, 1934; Backer, 1949; Wilson,
1984; Walsh, 1996, and many others), or recently
also as S. fragus L. sensu lato (Duretto, Morris, 2011;
Walsh, Messina, 2015). However, there were also some
exceptions.

Moquin-Tandon (1840, 1849) recognized both
S. macrophylla and S. australis but commented that the
latter might be a variety of S. kali ("An praecedentis
varietas?" — Moquin-Tandon, 1849: 188). He also
described from Java (now Indonesia) a new species,
S. brachypteris Moq. (Moquin-Tandon, 1840: 147;
see also Mosyakin, 2017b), and later reported it from
Timor and Australia (Moquin-Tandon, 1849: 189).
Before that, Spanoghe (1841: 345) listed for Timor only
"S. tragus Linn.".

Lehmann (1844: 637) recognized S. macrophylla
and reported that Preiss collected this species in 1838
in a sandy area near the mouth of the Swan River,
Western Australia: "In arenosis inter frutices ad ostium
fluvii Cygnorum, Decembri a. 1838. Herb. Preiss. No.
2396". That was probably the first documented record
of a Salsola from Western Australia. A duplicate of this
collectionisalso deposited in the Turczaninow historical
herbarium (KW-TURCZ) at the National Herbarium
of Ukraine (KW — Herbarium of the M.G. Kholodny
Institute of Botany). This specimen (KW001002890) is
represented by a terminal or lateral branch ca. 18 cm

* Here and below, herbarium acronyms are given according
to Index Herbariorum (Thiers 2018—onward).
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long, with two shorter secondary branches, and has the
following label: "Salsola macrophylla R. Br. / nom. pro
S. australi habeo! / Nova Hollandia / Preiss. n. 2396
/ Remittenda" [the words in bold were added to the
original label later, in darker ink]. The plant is definitely
not conspecific with S. tragus or S. kali.

J.D. Hooker (1853: 215—216) recognized S. australis
and reported it for the North Island of New Zealand. He
also mentioned S. brachypteris in his discussion on the
tropical Australian flora (Hooker, 1859: xlvi). Mueller
(1854) initially listed for Victoria S. australis but later
accepted the name S. kali for all Australian plants of
the genus (Mueller, 1891; see below). Miquel (1855:
1021—1022) reported for the former Dutch East Indies
(now Indonesia) and Australia two species, S. australis
(Timor and Australia; including the misapplied name
S. tragus auct. listed in synonymy) and S. brachypteris
(Java, Timor, and Australia). He placed these taxa
in different sections (Salsola sect. Kali Dumort. and
sect. Soda Dumort., respectively), and distinguished
them mainly by their perianth wings: "Alae dilatatae
scariosae, perigoni disco vulgo longiores" (S. australis)
and "Alae brevissimae unguiformes cartilagineae"
(S. brachypteris). Fawcett (1885: 515) also listed for the
flora of Timor both S. australis and S. brachypteris.

Bentham (1870: 207) recognized in Australia only
S. kali and added the following note: "I can discover
nothing to separate the Australian specimens from the
European form even as a variety". Despite that note,
he himself described two new varieties, S. kali var.
leptophylla Benth. and var. strobilifera Benth. (Bentham,
1870: 207), and validated a new combination, S. kali
var. brachypteris (Moq.) Benth. (Bentham, 1870: 208).
Domin (1921: 627—628) used the name S. australis
(including S. macrophylla, which he considered to
be a form or variety), proposed a new combination
S. australis var. strobilifera (Benth.) Domin, and
briefly mentioned Bentham's var. leptophylla and var.
brachypteris.

Bunge (1880) in his biogeographical analysis of
Chenopodiaceae, which was amazingly profound for the
state of knowledge of the family in those times, noted
that the Australian flora contains only two members of
"Spirolobeae", including one species of Salsola, which
he accepted as S. kali. In particular, he commented that
"[t]wo [members of] Spirolobeae, Suaeda maritima and
Salsola Kali, most likely migrated [rather] late into the
coastal areas through human traffic, but were already
so modified by local conditions that the former was
distinguished as a distinct species, Suaeda australis,
while the latter gave reasons for establishment of three

Ykp. 60T. kypH., 2018, 75(1)

allegedly separate species: Salsola australis R. Br.,
macrophylla R. Br., and brachypteris Moq., which were
rightly merged again by Bentham" (English translation
of: Bunge, 1880: 20™).

Various opinions on the native versus introduced
status of Salsola (accepted as S. fragus, with S. kali cited
as a misapplied name) in Australia were summarized
by Bean (2007: 18). Keighery (2010: 300) listed S. kali
for the Pilbara region (Western Australia) among
eight weedy "pan-tropical or cosmopolitan” species
with uncertain native/alien status (also listed with this
status by Groves et al., 2003) and commented that
"[t]hese taxa were most likely introduced before
European settlement by Macassan fishermen from
Indonesia or by birds from south-eastern Asia (Bean
2007)". However, for a species of Salsola, nothing
in the article by Bean (2007) suggests that hypothesis
(which may be true for some other species). In his
further discussion Keighery (2010), following Borger
et al. (2008) and Borger and Scott (2009), accepted
S. australis as a native species and excluded it from the
list of naturalized plants of the Pilbara region.

Extended synonymy and further details on the
historical usage of various names applied to Australian
representatives of Salsola can be found in Wilson (1984),
Borger and Scott (2009), and the Australian Plant Name
Index and Australian Plant Census (Council of Heads of
Australasian Herbaria, 2006—onward).

Salsola in New Zealand: native/alien status and
taxonomy still uncertain?

Early researchers of the flora of New Zealand quite
often accepted the name Salsola australis (Hooker,
1853; Adams, 1883, 1897; Armstrong, 1879; Petrie,
1885, 1895; Diels, 1897; Laing, Blackwell, 1906, etc.).
In 1870 Kirk (1870) did not list any species of Salsola
naturalized in New Zealand in the Auckland area, but
later Cheeseman (1883: 291) reported S. kali growing
in that area: "Shores of Waitemata and Manukau, not
uncommon. Rare at the Thames. (Europe)" (see also
Esler, Astridge, 1987). Petrie (1885: 454) in his report
of the occurrence of Zoysia pungens Willd. (a synonym
of Z. matrella (L.) Merr. sensu lato; however, New

**  QOriginal text in German (Bunge, 1880: 20): "Die
zwei Spirolobeen: Suaeda maritima und Salsola Kali sind
hochst wahrscheinlich erst spdt durch Menschenverkehr
in die Kiistengegenden eingewandert, jedoch durch locale
Bedingungen bereits so weit modificirt, dass die erstere als
besondere Art, als Suaeda australis unterschieden wurde,
wahrend die letztere Veranlassung zur Aufstellung dreier
angeblich selbststdndiger Arten gab: Salsola australis R. Br.,
macrophylla R. Br. und brachypteris Moq. welche aber mit
Recht von Bentham wieder eingezogen sind".



Zealand plants are now accepted as Z. pauciflora Mez)
and S. australis in the Central Otago area of the South
Island even suggested that "I think it probable that
these littoral plants [both Zoysia and Salsola?—S.M.]
have survived in this region of New Zealand since a
sea of middle Tertiary age filled up the Manuherikia,
Ida, and Maniototo valleys". However, later he (Petrie,
1895: 572) commented that S. australis in Otago was
"spreading rather rapidly, and most likely introduced".
Cheeseman (1906: 587) reported S. kali for the North
and South Islands with the following note: "Not
uncommon on sandy shores from the North Cape
southwards, but probably introduced. <...> A widely
dispersed plant in most temperate and tropical regions,
but of very doubtful nativity in New Zealand. It is a true
native of Australia, however".

In recent publications Salsola was considered alien
in New Zealand; in particular, Sykes (1982) reported
two species as S. kali and S. ruthenica Iljin (nom. illeg.,
a synonym of S. fragus). The new checklist of the New
Zealand flora lists two species, S. kali (naturalized
alien) and S. fragus (casual alien; with S. ruthenica and
S. pestifer A. Nelson cited in synonymy) (Schonberger
etal., 2017). It is not clear yet which species of Salsola
in fact occur (or occurs?) in New Zealand.

Salsola tragus and Australian taxa: recent studies and
taxonomic changes

Following the publication by Botschantzev (1974),
who accepted S. australis and cited S. fragus subsp.
iberica Sennen & Pau, S. pestifer A. Nelson, S. ruthenica
Iljin (nom. illeg.), and S. kali subsp. austroafricana
Aellen as its synonyms, the name S. australis was
widely applied (as we know now, misapplied) in the
late 1970s—1990s to the most widespread and often
weedy species of Salsola, now properly known as
S. tragus due to its lectotypification and epitypification
(see discussion in Rilke, 1999). The recent attempt
(Michalkova, Letz, 2014) to restore the usage of the
Linnaean epithet "tragus" for a Mediterranean coastal
taxon (widely known as S. pontica (Pall.) Degen or
S. tragus subsp. pontica (Pall.) S. Rilke, and now
accepted as S. squarrosa Steven ex Moq., with three
subspecies; see Mosyakin, 2017b) is not taxonomically
and nomenclaturally justified (see comments on
typification in Rilke, 1999; Mosyakin, 2017a). The
application of S. australis as the accepted name for the
species now recognized as . fragus gradually faded away
after publications by Tzvelev (1993, 1996), Mosyakin
(1996, 2003b), and Rilke (1999). The status of the native
Australian S. australis (also known as alien in California
and southern Africa) as a species morphologically and
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genetically distinct from S. #ragus was firmly established
only after publications of Hrusa and Gaskin (2008),
Borger et al. (2008), Borger and Scott (2009), and Ayres
et al. (2009), which were partly based on earlier results
reported by Ryan and Ayres (2000) and other authors
(Ryan et al., 2007; Gaskin et al., 2006).

Thus, the name S. australis has become definitely
accepted for an Australian taxon after conclusive
publications of North American researchers (Hrusa,
Gaskin, 2008; Ayres et al., 2009) who identified and
studied that taxon introduced in California, and also
proved its identity with S. kali subsp. austroafricana
Aellen (Aellen, 1961: 27) described from Namibia,
where it is most probably introduced from Australia.
Hrusa and Gaskin (2008) also identified and described
a new hexaploid taxon, S. ryanii Hrusa & Gaskin,
which originated in California from hybridization of
two aliens, the diploid S. australis and the tetraploid
S. tragus. Now this newly emerged invasive hexaploid
is rapidly spreading in California (Welles, Ellstrand,
2016a) and may be expected in adjacent areas. As we can
assume from available evidence (Hrusa, Gaskin, 2008;
Ayres et al., 2009; Smith et al., 2013), the real patterns
of hybridization and emerging speciation in Salsola in
California may be even more complicated than it was
expected before (see Welles, Ellstrand, 2016b) because
hybridization with another Eurasian alien, S. paulsenii
Litv. (see overview in Mosyakin, 2017a), is also involved.
Furthermore, Salsola gobicola 1ljin, a stabilized hybrid
of S. tragus and S. paulsenii, is reported spreading in the
US Southwest (Mosyakin, 2003b; Hrusa, Gaskin, 2008;
Hrusa, 2009, 2012; Cipra, Fuhrmann, 2012; Smith et al.,
2013, etc.) and Mexico (Hrusa, 2012).

Recent Australian studies (Borger et al., 2008, 2009;
Borger, Scott, 2009; Chinnock, 2010) demonstrated
considerable morphological and genetic diversity of
Salsola in Australia. Despite that, the authors refrained
from nomenclatural conclusions and continued using
the name S. australis in a wide sense for all native
Australian taxa, in accordance with the statement of
Chinnock (2010: 78) that "until there is a detailed
Australia-wide molecular/taxonomic study of the
complex undertaken I consider it foolhardy to try and
apply any of the infraspecific names that have been
previously proposed under the misapplied names
like S. kali or S. tragus". As a consequence, in recent
Australian floras and databases the Australian taxon
(in fact, taxa) is accepted either as S. fragus (e.g.,
Duretto, Morris, 2011; Walsh, Messina, 2015) or, more
commonly, as S. australis sensu lato (e.g., Wightman,
Short, 2011; Biggs, Parker, 2013; Jacobs, Murray, 2013;
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Northern Territory Herbarium, 2013—onward; Wilson,
Chinnock, 2013; Council of Heads of Australasian
Herbaria, 2006—onward, etc.).

Morphological diversity of Salsola in Australia

After Brown (1810) and Bentham (1870), the
morphological diversity of Australian "Salsola kali"
has been noted by Ferdinand von Mueller (1891),
who illustrated the species (or, better to say, the
species aggregate) in the 9" decade of his Iconography
of Australian salsolaceous plants. In Plate XC [90] he
provided, obviously with the intention to demonstrate
patterns of variability of that taxon, rather accurate
drawings of plants and their parts, including those of
three fruits enclosed in winged perianth segments. All
illustrated fruits have perianth segments with large
and rather well-developed wings also on the two inner
tepals, which seems to be a rather consistent character
of many (or all?) native Australian taxa of Salsola
(Figure, C). In addition, tips of tepals above the wing
plane in the illustrated specimens are very diverse: short
and lax, exposing the fruit (PL. 90, 7, left-hand image),
medium-length and somewhat conic (upper central
image), and elongated, forming a long but rather
lax and not condensed column (right-hand image)
somewhat similar to that observed in S. paulsenii Litv.
or S. ikonnikovii 1ljin (see 1ljin, 1936; Rilke, 1999; Zhu
et al., 2003, etc.). However, in contrast to Australian
taxa, in these and other Asian species the wings on inner
tepals are much reduced in size, very narrow and often
subulate; the column formed by perianth tips above the
wings is narrower and stiffer than in Australian plants.
For most of Eurasian taxonomists who worked on Salsola
(see Iljin, 1936; Aecllen, 1960—1961, 1964; Grubov,
1966; Acllen, Akeroyd, 1993; Rilke, 1999; Freitag,
2001; Mosyakin, 2003b; Zhu et al., 2003; Sukhorukov,
2014; Brullo et al., 2014a, 2014b), such pronounced
morphological differences were sufficient enough for
recognizing good and distinct species, most of which
were also recognized by Rilke (1999) in her detailed
taxonomic account of Salsola sensu stricto. However, in
Australia these morphological differences were usually
ignored, or at least not reflected in accepted taxonomy.

The morphological polymorphism of "S. kali"
in Australia was noted by several researchers after
Mueller (1891). In particular, Wilson (1984: 316) in his
treatment of Chenopodiaceae in the Flora of Australia
also commented on polymorphism of Australian
"S. kali" sensu latissimo. However, his comments
contain some misleading synonymy and because of
that his note is cited below in full, with my explanatory
comments in square brackets.
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"A polymorphic species. Australian material was
considered by Aellen (1971 in sched.) to belong to
the following taxa: S. kali subsp. tragus (L.) Nyman
[sensu auct., corresponding to S. fragus subsp. pontica
sensu Rilke, now Pontic-Mediterranean S. squarrosa,
not yet confirmed for Australia — S.M.], S. kali
subsp. austroafricana Aellen [now S. australis sensu
stricto — S.M.], and S. kali subsp. ruthenica (Iljin)
So6 [now S. fragus sensu stricto, to be expected in
Australia as an alien species, but not yet confirmed —
S.M.]. Botschantzev, op. cit., (1969, 1974), recognised
the first of these as a distinct species, S. fragus L. [in
fact, in 1969 Botschantzev mentioned obscure names
"S. tragus Torner" and S. caroliniana Walter, and in
his article of 1974 applied (most probably misapplied)
the name S. caroliniana to the coastal short-winged or
wingless species now accepted as S. squarrosa — S.M.],
and the other two as synonyms of S. australis R. Br.
[which Botschantzev in 1974 erroneously accepted as
the priority name for the taxon previously known as
S. pestifer A. Nelson, S. ruthenica lljin (nom. illeg.),
and S. iberica (Sennen & Pau) Botsch. ex Czerep.;
in 1969 he called that species "S. iberica Sennen &
Pau" (nom. inval.); now accepted as S. tragus sensu
proprio — S.M.]. Salsola kali in the strict sense is not
found in Australia. According to Aellen (1961, 1964)
subsp. tragus [S. tragus subsp. pontica sensu Rilke, now
S. squarrosa — S.M.] may be distinguished from subsp.
ruthenica by the bracteoles being swollen and connate at
the base and the tepals having small or no wings. These
distinctions are not readily observable in Australian
material, most of which is best placed in S. kali subsp.
ruthenica [now a synonym of S. fragus sensu stricto; in
fact, most of Australian specimens probably belong to
S. australis — S.M.|" (Wilson, 1984: 316).

Recent molecular and morphological studies of
Australian taxa of Salsola (especially Borger et al., 2008;
Chinnock, 2010) indicate that there are at least five
(and most probably more) entities presumably native to
Australia. Borger et al. (2008) by using molecular and
partly morphological approaches demonstrated that
four rather distinct lineages of Salsola can be recognized
in the southwest of Western Australia, which are clearly
separated from the studied sample of tetraploid S. tragus
sensu stricto (from California). Of these four Australian
lineages (all diploids), group A plants were identified as
corresponding to S. australis sensu stricto, group D was
reported as corresponding to the original description of
S. macrophylla, and plants of groups B and C remained
unclassified, but Borger et al. (2008: 607) mentioned
that "both match the description of the former S. kali
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HUANCARATANT

PERTH 02618168

IDENTIFICATION LABEL W.A. Herbarium (PERTH)

Current name Salsola australis R Br.
Isotype of Salsola tragus subsp. grandiflora Rilke
See R.J. Chinnock in J.Adelaide Bot. Gard. 24:75-79
(2010)

"Wy Signed: S. C. Coffey 18" July 2012

S l la Traqus N
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DETERMINAVIT /], é:. A 1o, v. 2000
Western Australian Herbarium H)

WESTERN AUSTRALIA|
PERTH, WA.

NATIONAL HERBARIUM OF NEW SOUTH WALES (NSW)
Fx- Royal Botanic Gardens, Sydney
NSW 209283

Salsola kali L. var. strobilifera Benth.
Det. by S.W.L. Jacobs Sep 1988
Family: CHENOPODIACEAE

Loc.: ‘Home Valley’, banks of Pentecost River.
Australia State: WA Subdiv.:
Lat. 15:43’ "S Long. 127:51' "E Alt. m.

Coll.: S.W.L. Jacobs 5750 & Peter G..Wilson
Date: 29 May 1988

Notes: Tidal.

Dups. to B,PERTH

Figure. A: Isotype (PERTHO02618168) of Salsola sabrinae Mosyakin (= S. tragus L. subsp. grandiflora S. Rilke). Full-size digital
image and collection data are available from http://plants.jstor.org/stable/10.5555/al.ap.specimen.perth02618168 and http://
avh.ala.org.au/occurrences/1f824d56-0e88-416e-a7¢4-40018aff5307;

B: fragment of the isotype showing fruits with long tips of tepals above the wings;

C: fragment of Plate XC [90] in Mueller (1891) showing diverse perianth segments in immature (Fig. 5) and mature (Fig. 7) fruits
of Australian representatives of Salsola. The lower right perianth (in Fig. 7 of Mueller, 1891; "fruit-bearing calyces") with long
tips of tepals above the wings most probably corresponds to . sabrinae or a similar form; other drawings represent . australis and
other Australian taxa. Images of PERTH02618168 used with the permission of the Western Australian Herbarium, Department
of Biodiversity, Conservation and Attractions (accessed on 6 February 2018)
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var. strobilifera Benth. recognised by Wilson (1984)".
No further taxonomic and nomenclatural decisions
were proposed.

Chinnock (2010) analyzed patterns of morphological
diversity and variability of S. australis sensu latissimo
in Australia and illustrated some of the revealed
morphology-based entities with field photographs.
He preliminarily recognized several morphotypes, for
which informal names (not the names of taxa!) were
proposed. In particular, Chinnock (2010) listed and
described the following entities: S. australis subsp.
"Coastal", subsp. "Compact”, subsp. "Glaucous", subsp.
"Lucid", subsp. "Pubescent”, and subsp. "Strobilifera".
Taxonomic identity of most of those entities remains
problematic, but at least three (or four) of them
probably already have nomenclaturally available names
and should be treated as species.

That is especially true for the "Strobilifera"
morphotype, also discussed and listed by Rilke (1999:
131) as an informal and unranked entity S. tragus
"strobilifera”. Wilson (1984: 316) provided the following
comment on that morphotype: "The name S. kali var.
strobilifera has frequently been applied to collections
in which the fruits are congested in globular to ovoid
spikes <...>. Aellen (1971 in sched.) considered that
this variant was a monstrosity that arose independently
in different subspecies. Strobiliferous collections are
certainly polymorphic and most also have branches with
the normal flower arrangement. It is unclear whether or
not a distinct taxon is involved". Typical "Strobilifera"
plants are apparently restricted to Australia (see Rilke,
1999); they correspond, at least in part, to S. kali var.
strobilifera Benth. (S. australis var. strobilifera (Benth.)
Domin), but preliminary data of Borger et al. (2008)
indicate that there are two genetically distinct but
morphologically similar "strobiliferous" lineages, and it
is not yet clear to which of those the Bentham's name
should be properly applied. Because of that I consider
it better to postpone the recognition of this peculiar
morphotype as a distinct species, awaiting further
research. Meanwhile, the valid name S. australis
var. strobilifera (see Domin, 1921: 628 [alternative
pagination: p. 74]) can be provisionally applied to such
forms.

Salsola tragus subsp. grandiflora, a morphologically
(and ecologically?) distinct native taxon from Australia

Rilke (1999) reported for Australia only one species,
S. tragus L. (sensu lato, with S. australis cited as a
synonym), including subsp. #ragus and subsp. pontica
(Pall.) S. Rilke native to Eurasia and northern Africa.
The names of two taxa described from Australia
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(S. macrophylla R. Br.) and Java (S. brachypteris Moq.)
were cited as synonyms of S. tragus subsp. pontica (Rilke,
1999: 133). However, Mosyakin (2017b) demonstrated
that these two species names are definitely not applicable
to the Pontic-Mediterranean coastal plants, for which
the name S. fragus subsp. pontica was accepted by Rilke.
Instead, both S. macrophylla and S. brachypteris are most
probably native Australian/Australasian taxa related to
S. australis. The species-rank priority name S. squarrosa
Steven ex Moq. (Moquin-Tandon, 1849: 190) has
been restored for the Pontic-Mediterranean taxa, and
new nomenclatural combinations S. squarrosa subsp.
pontica (Pall.) Mosyakin and subsp. controversa (Tod.
ex Lojac.) Mosyakin have been proposed (Mosyakin,
2017b: 528).

In addition to two subspecies of S. tragus considered
introduced in Australia, Rilke (1999) also reported for
Australia two other entities, one informal and unranked
(S. tragus "strobilifera”, more or less corresponding to
S. kali L. var. strobilifera Benth. and S. australis subsp.
"Strobilifera" sensu Chinnock, see above), and another,
which she validly described as the new subspecies
S. tragus subsp. grandiflora S. Rilke. She provided for
subsp. grandiflora the following diagnosis in Latin
(Rilke, 1999: 136):

"Differt a subsp. fragus floris grandioris; tepalis
3—4,5(5) mm longis, 1,2—1,5 mm latis, marginibus
papillosis,  exterioribus  3—35nervis, inferioribus
1—3nervis. Antheris 1,2—1,9 mm longis, lobis
triangularis 0,09—0,18 mm longis, thecis e basi 1/2—3/5
disjunctis. Fructibus alatis 7—10 mm diametro; lobis
tepalorum supra alarum 2—3 mm longis, membranaceis,
conniventibus, columnam erectam formantibus,
columna fere longa quam aliis".

A somewhat more detailed description in German
has been also provided. In particular, Rilke (1999: 136)
emphasized that plants of subsp. grandiflora have large
flowers with tepals 3.0—4.5(5) mm long and 1.2—1.5
mm wide, papillose at margins; outer tepals with 3—5
nerves, inner ones with 1—3 nerves; anthers 1.2—1.9
mm long (as opposed to mainly (0.6) 0.8—1.4 (rarely
more) mm long in S. fragus subsp. tragus). Fruits are
winged, 7—10 mm in diameter; with tips of tepals above
the wings membranous, inclining together, forming an
upright column almost as long as wings.

Rilke (1999: 136) also provided additional comments
on that taxon (here given in English translation): "This
taxon differs by its unusually large tepals, large anthers,
and a relatively long column formed by the tepal tips
in fruit. Many plants have relatively short bracts and
bracteoles, and sometimes the latter are shorter than the
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flowers. However, its morphological differentiation is
not (yet) very advanced. Enlargement of flower organs
also occurs in S. famamschjanae and occasionally in
S. tragus subsp. tragus. Geographic differentiation
is only beginning to emerge, as the large-flowered
populations are predominantly distributed in the
subtropical northern part of the Australian continent.
The occurrence of subsp. grandiflora in Australia, where
its source group was introduced in the 17" century at
the earliest, can be viewed as an indication of rapid
speciation. The evolution of this taxon was probably
driven by polyploidization™"

However, no chromosome number data have been
reported for this taxon yet. All presumably native
Australian taxa and morphotypes of Salsola studied
so far were diploids with 2n = 18 (Borger et al., 2008;
Hrusa, Gaskin, 2008; Ayres et al., 2009).

Chinnock (2010: 77) reported S. australis subsp.
"Lucid" from the Newman area (Pilbara region,
northern part of Western Australia, almost at the
Tropic of Capricorn) and noted that this entity "is a
dense rounded glabrous (or occasional scattered hairs
on branch) shrub with shiny branches and leaves. It is
commonly 40 to 80 cm tall but very large plants to 1.6
m tall and 3.2 m across were also observed (Fig. 6). It is
characterised by having very shiny leaves and branches
and in addition, the developing fruits, unlike other forms
of S. australis observed, were coloured deep rose in the
lower halves of wings (Fig. 7). The size dimensions of
these larger plants greatly exceed those given by Wilson
(1984) and Borger & Scott (2009) for the species".
Judging from that brief description, and especially
from the close-up photograph of a branch with fruits
(Chinnock, 2010: 78, Fig. 7), S. australis subsp. "Lucid"
is identical with S. tragus subsp. grandiflora, which is
recognized here as . sabrinae.

*** QOriginal text in German (Rilke, 1999: 136): "Diese Sippe
unterscheidet sich durch ungewdhnlich grof3e Tepalen, grof3e
Antheren und eine relativ lange, von den Tepalenspitzen an
der Frucht gebildete Sdule. Viele Pflanzen haben relativ kurze
Brakteen und Brakteolen, manchmal sind letztere kiirzer als
die Bliiten. Doch ist die morphologische Differenzierung
(noch) nicht sehr weit fortgeschritten. Eine VergroBerung
von Bliitenorganen kommt auch bei S. tamamschjanae und
vereinzelt bei S. tragus subsp. tragus vor. Eine geographische
Differenzierung beginnt sich abzuzeichnen, da die
grof3bliitigen Sippen {iberwiegend im subtropischen Norden
des australischen Kontinents verbreitet sind. Das Auftreten
der subsp grandiflora in Australien, wohin die Stammsippe
frithestens in 17. Jahrhundert eingeschleppt worden ist, kann
als Indiz fiir eine rasche Sippenbildung gewertet werden.
Moglicherweise ist Polyploidisierung der Motor flir die
Entwicklung dieser Sippe".
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Validation of the nmew name, and nomenclatural
remarks

Salsola sabrinae Mosyakin, nom. et stat. nov. =
Salsola tragus L. subsp. grandiflora S. Rilke, Biblioth.
Bot. 149: 135 (description on page 136). 1999 (non
Salsola grandiflora Link ex Steud., Nomencl. Bot., ed.
2,2:502. 1841).

Type (holotype, see Rilke, 1999: 135): Western
Australia, Home Valley, banks of Pentecost River, 15°43'S
127°51" E, 29.5.1988, Jacobs & Wilson NSW-209283
(NSW, image available from http://plants.jstor.org/
stable/10.5555/al.ap.specimen.nsw209283, isotypes in
B and PERTH — http://plants.jstor.org/stable/10.5555/
al.ap.specimen.perth02618168, Figure, A, B).

Informal (invalid) name applied to S. sabrinae:

Salsola australis R. Br. subsp. "Lucid" Chinnock,
J. Adelaide Bot. Gard. 24: 77. 2010, nom. inval. (not
intended as a taxon name, provisional; Art. 36.1(b) of
the ICN: McNeill et al., 2012; see Chinnock, 2010:
77-178).

Published images: Chinnock (2010: 78, Figs. 6 and
7), as Salsola australis R. Br. subsp. "Lucid". Probably
also Mueller (1891: Plate XC [90], Fig. 7, right-hand
image).

Distribution (data probably incomplete): tropical
and subtropical regions of Australia: Western Australia
(north), Northern Territory, Queensland (see Rilke,
1999; Chinnock, 2010).

Habitats: open sandy or sandy-clayey areas: sand
dunes, sandy river banks, roadsides, disturbed and
ruderal sandy habitats.

The name Salsola grandiflora Link ex Steud. (Steudel,
1841: 502) was validly published with the reference to
"S. Soda. Brot.", which can be interpreted as indirect
reference to the Latin description of Salsola soda sensu
Brot. (FI. Lusit. 1: 404. 1804), non L. (Brotero, 1804).
Consequently, the epithet "grandiflora" cannot be used
for another species in Salsola because of the existing
earlier homonym (Art. 53.1 of the ICN: McNeill et al.,
2012). The new name is given to the Australian species
in recognition of the valuable contributions of Sabrina
Rilke to the taxonomy of Salsola (Rilke, 1999).

Most probably Rilke validated that taxon as a
subspecies of S. fragus because she was hypnotized (as
well as almost all other researchers) by the opinion that
all taxa of Salsola occurring in Australia are just alien
species that recently migrated from Eurasia during the
European colonization of the continent. Now we know
for sure that there are native taxa of Salsola occurring
in Australia, and several of them, including S. sabrinae,
deserve the species rank.
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Morphological peculiarities of Salsola sabrinae:
possible ecological explanations?

It is interesting to hypothesize on the possible
adaptive significance of the peculiar characters of the
fruiting perianth of S. sabrinae, especially its unusually
large wings and a long column formed by perianth tips
above the wings. Rilke (1999) reported that subsp.
grandiflora prefers mostly open and often disturbed
sandy habitats, such as sand dunes, sandy river
banks, roadsides, etc. In my opinion, the mentioned
morphological features might be indeed adaptive for
Salsola plants growing in open sandy habitats and under
hot and dry environmental conditions.

A long column of perianth tips and usually large
wings are also peculiar characters of some Eurasian
species of Salsola, such as S. paulsenii Litv., S. praecox
(Litv.) lljin (= S. kali var. praecox Litv.; S. paulsenii
subsp. praecox (Litv.) S. Rilke), and S. ikonnikovii
Iljin (see Iljin, 1936; Grubov, 1966; Rilke, 1999; Zhu
et al., 2003, etc.). All these taxa usually occur in open
sandy areas in arid regions, where climatic conditions
during the vegetation period of these plants are often
hot and dry. It is possible that large tepals, with their
upper parts covering the developing gynoecium, protect
it from dehydration due to high air temperatures and
solar radiation (both direct and reflected from the sand
surface). It is also possible that the long perianth tips
may protect the gynoecium against mechanical damage
by sand grains moved by the wind.

Winged perianth in Salsola is an obvious
morphological adaptation to anemochory, dispersal
of fruits by wind (Rilke, 1999; Toderich et al., 2012;
Sukhorukov, 2014; Sukhorukov et al., 2015). Species
of Salsola are characterized by some balance of two
syndromes and strategies of wind dispersal: (1) typical
anemochory (also meteor-anemochory or anemo-
meteorochory; wind-dispersed fruits enclosed in
winged perianth — pterometeorochory in the strict
sense) and (2) chamaechory (or chamae-anemochory;
wind-assisted dispersal by rolling along the ground,
tumbleweeds in Salsola) (van der Pijl, 1982; Vittoz,
Engler, 2007). Thus, species with prominently
winged tepals invest more in the typical anemochory
(pterometeorochory) strategy, while in tumbleweed-
forming species the direct dispersal of individual winged
diaspores is probably less important, and their perianth
wings are often smaller than in non-tumbleweed taxa.
According to the aerodynamic classification of seed
and fruit groups (Burrows, 1975), taxa of Salsola match
group C ("plain winged seeds and fruits with a central
or more or less central concentration of mass") and

Ykp. 60T. kypH., 2018, 75(1)

group E ("seed-carrying tumble weeds"). Tumbleweed-
forming species occur in several families of plants
(such as Amaranthaceae, Amaryllidaceae, Asteraceae,
Brassicaceae, Chenopodiaceae, Fabaceae, Lamiaceae,
Poaceae, etc.), but, despite several recent studies (see
Burrows, 1975; Becker, 1978; Baker et al., 2008, 2010;
Damschen et al., 2014, Borger et al., 2007, etc.), some
important details of this dispersal mechanism still
remain insufficiently understood.

Insome species of Salsola, fruits with both winged and
almost wingless perianth segments can be often observed
even on the same plant (heteroflory/heterocarpy,
dimorphism or polymorphism of diaspores: see Rilke,
1999; Sukhorukov, 2014, etc.). Probably these different
types of fruits reflect different dispersal strategies, which
are important for survival and propagation of plants
in populations growing in fragmented and marginal
habitats with rapidly changing and often unpredicted
environmental conditions. Salsola species (or
populations?) restricted to linear (in particular, coastal)
habitats tend to have fruits with wingless or short-
winged tepals, and that feature has its possible ecological
explanations (see below). Widespread generalist species
with ruderal life strategies, such as S. fragus, may in fact
use two dispersal strategies: winged diaspores (mainly
developing on the upper parts of the plant) are dispersed
individually while wingless or short-winged diaspores
(usually located closer to the plant base) remain on
the plant until the end of the vegetation season and are
dispersed from tumbleweeds moving over the ground.

Considering dispersal modes of different taxa of
Corispermum L. having broadly winged or wingless
fruits, I concluded that "species with winged fruits
[diaspores] have selective advantages in those cases
when suitable habitats occupy large areas and are easily
accessible <...>. However, when such suitable areas are
limited and surrounded by unfavorable habitats <...>,
then this advantage turns into its opposite, and the
selective press will favor narrow-winged or completely
wingless forms and species. <...> "Tactical tasks" of
dispersal at close distances and successful occupation
of already colonized habitats and the "strategic tasks"
of long-distance dispersal are implemented [at least in
Corispermum] by the dynamic balance of two major types
of anemohory—direct wind dispersal of fruits <...> and
wind-assisted dispersal of the whole aboveground part
of the plant (tumbleweed)" (translated from Ukrainian:
Mosyakin, 2003c: 260—261).

There are three main hypotheses explaining
advantages of dispersal in plants and dispersal-associated
morphological and physiological adaptations (see
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Howe, Smallwood, 1982; Eriksson, Kiviniemi, 1999; van
Rheede van Oudtshoorn, van Rooyen, 1999; Schupp,
2011, etc.). The Directed Dispersal hypothesis assumes
targeted dispersal of diaspores to predictably favorable
locations, usually by some vector; it is not directly
applicable to Salsola. The Colonization hypothesis
suggests that populations obtain selective advantages
because of their spatial expansion and dispersal to new
or distant habitats. This hypothesis is directly applicable
to many invasive species and plants with ruderal
life strategies (Grime, 1977; Grime, Pierce, 2012),
including species of Salsola. The Escape hypothesis (also
Janzen—Connell hypothesis) emphasizes the advantages
associated with escaping the vicinity of parent plants
(see Howe, Smallwood, 1982; Eriksson, Kiviniemi,
1999; van Rheede van Oudtshoorn, van Rooyen, 1999;
Schupp, 2011, etc.), such as reduced competition
between parent and offspring plants, reduced chances
of mortality in overcrowded habitats due to predation
(herbivory) and pathogens, and reduced chances of gene
exchange with close relatives. However, in the case of
coastal plants of Salsola with short-winged or wingless
perianth segments, these potential benefits of escaping
the negative effects of the parent site are probably not so
significant as compared to benefits of establishing and
maintaining stable colonies in suitable linear (ribbon)
coastal habitats in or near the parent site instead of
wasting limited resources of available diaspores by their
fruitless dispersal to unsuitable inland habitats, or just to
the sea.

Judging from its morphology (in particular,
prominently winged tepals), Salsola sabrinae should be
a species well adapted to wind dispersal of individual
diaspores (fruits enclosed in perianth), which are
easily detached from the plant at maturity. Thus, it
should rarely (or never?) form typical tumbleweeds
easily separated from the root at senescence. However,
tumbleweed formation in Salsola may also be partly
dependent on environmental conditions.

In my opinion, Salsola sabrinae can be viewed
as a morphological and ecological analogue of
Eurasian psammophytic species, such as S. paulsenii
and S. praecox, which are characterized by similar
morphological adaptations of their perianth (large
wings and long tips of tepals). Most probably these
characters resulted from parallel evolution and
developed independently in Australian and Eurasian
psammophytes. Salsola sabrinae is easily distinguished
from S. paulsenii and other Eurasian species in having
larger wings on inner tepals, similar to those in
S. australis sensu stricto.
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The difference in the modes of formation of
tumbleweeds in S. fragus and S. australis was also
noted by Hrusa and Gaskin (2008). Seed/fruit dispersal
characteristics of S. australis were studied in Australia
(Borger et al., 2007) and compared with available data
on §. fragus (Schmidt, Reeves, 1989; Stallings et al.,
1995) and S. paulsenii (Young, Evans, 1979) obtained
mainly in North America, but these studies were carried
out only on Western Australian populations representing
"the most common agricultural weed form that is found
throughout Australia” (Borger et al., 2007: 413). Now
it would be interisting to compare dispersal modes and
characteristics of several Australian taxa differing in
their morphology and ecology. Special comparative
studies of dispersal modes and strategies in different
species of Salsola using modern ecological approaches
(see Bullock et al., 2006) may bring interesting results
important for plant dispersal ecology, biogeography,
and weed control.

Concluding remarks and tasks for the future

In their assessment of the origin and possible age
of some Australian representatives of Chenopodiaceae
Kadereit et al. (2005: 75) commented on Salsola that
"[t]here can be no doubt that many Australian
populations are offspring from introductions, but the
species was already present at the beginning of the 18"
century in Australia [in fact, no reliable records before
1770, see above—S.M.] and might have settled there just
before the arrival of Europeans. <...> The species could
have arrived by long-distance dispersal from the eastern
part of its area, either from C Asia or from Pakistani
Baluchistan". However, no special studies of Australian
Salsola in comparison to Eurasian relatives have been
done within that project and no specific evidence-based
age estimates have been provided.

Anyway, considering the expected rates of evolution
of annual (or short-lived perennial) plants of coastal,
marginal and other rapidly changing dynamic habitats,
we can conclude that even a comparatively short
geological time span, e.g., since the late Pleistocene or
even the early Holocene, was sufficient for emergence
of several species of Salsola not less distinct from
each other than many of their congeners readily
and reliably recognized in Eurasia. Many other
cases of spectacular and quite recent (in terms of the
geological timescale) morphological and phylogenetic
radiation of representatives of Chenopodiaceae in
Australia, especially in better studied representatives
of Camphorosmeae and Salicornioideae, were discussed
in recent publications (see Shepherd et al., 2004, 2005;
Cabrera et al., 2009, 2011; Kadereit, Freitag, 2011;
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Kadereit et al., 2014; Piirainen et al., 2017; Mosyakin,
ITamonico, 2017, and references therein). Phylogeny-
based reconstructed migration patterns of many
other taxa occurring in remote areas of the Southern
Hemisphere also indicate that long-distance and/or
step-stone dispersal events followed by fast evolutionary
radiations played an important role in shaping the
current patterns of geographical disjunctions and
centers of diversity in vascular plants (see examples
and case studies in Cain et al., 2000; Winkworth et al.,
2002, 2015; Mosyakin et al., 2007; Stuessy et al., 2014;
Mosyakin, Iamonico, 2017; Murphy, Crayn, 2017;
Ebach, 2017, and references therein).

Australian records of fossil pollen of Chenopodiaceae
are rich, and representatives of the family undoubtedly
played an important role in the history of formation
and development of Australian vegetation, but in
most cases the fossil pollen grains were identified and
reported only as "Chenopodiaceae pollen" or chenopod/
amaranth pollen" (Kadereit et al., 2005; Martin, 2006;
Macphail, 2007; Hill et al., 2017, etc.). Macrofossils of
Salsola and other Salsoleae are extremely rare anywhere
(see Kadereit et al., 2003; Akopian et al., 2008 and
references therein), but, if found and identified in the
Australian deposits dated by at least the Pleistocene
or carly Holocene, or in more recent pre-European
archaeological sites, they will be undeniable evidence
of the native status of Salsola in Australia. In a similar
case of uncertain native/alien status of Corispermum
in North America, fossil evidence (Betancourt et al.,
1984), in combination with recognition of several
rather diverse native taxa (see Mosyakin, 1995, 2003a),
was the ultimate proof of pre-Columbian presence of
the genus in the New World. Until now, no evidence of
prehistoric uses of Salsola in Australia has been reported
(see McConnell, 1998 and references therein). Salsola
is also not mentioned in a historical inventory of useful
plants of Australia and their uses by Indigenous people
and European settlers (Maiden, 1889).

At present, three (or four, if S. brachypteris from
Indonesia is also considered) native species of Australian
Salsola have valid species-rank names: S. australis
(which is now widely recognized), S. macrophylla
(status uncertain, but most probably a distinct species
related to S. australis), and S. sabrinae (accepted in
the present article). Some additional native species
(such as "Strobilifera” morphotypes, etc.) will be
probably recognized following further research, and
the presence of some Eurasian aliens (S. fragus and/or
related taxa) cannot be excluded as well. A large-scale
study is needed for representative Australian material,
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selected Eurasian and newly emerged North American
taxa, using molecular phylogenetic, phylogeographical,
morphological and karyological approaches. It should
also include field studies in populations in order to
obtain information about infraspecific variability. Such
study will clarify relationships with extra-Australian
species, possible routes of colonization of the Australian
continent by taxa of Salsola, the origin and divergence
times of the Australian taxa, as well as their taxonomy.
For comparison, special attention should be paid to
Central Asian taxa, those occurring in southern (e.g.,
Pakistan: S. paulsenii and S. praecox, etc.) and eastern
(diploid S. collina Pall., coastal East Asian S. komarovii
Iljin) regions of Asia, as well as to widespread coastal and
weedy species. Integral parts of this study should be (1)
critical re-assessment of historical type specimens and
other original material to ensure the proper application
of names to Australian taxa to be recognized, and
(2) re-evaluation of the rich Australian herbarium
material in order to recheck and to define or re-define
morphology-based entities, including those that so far
escaped attention of earlier researchers (at least partly).
The resulting numerous new identifications of Salsola
collections in the Australian and other herbaria would
become a reliable reference for scientists and other
professionals interested in these plant species.
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Mocsxkin C.JI. Horatku npo aBcrpadiiiceki Bunu Salsola
(Chenopodiaceae) Ta Bu3nauus Salsola sabrinae, nom. et stat.
nov. Ykp. 60T. XypH., 2018, 75(1): 3—19.

Inctutyt 6otaniku iMm. M.I. Xonoanoro HAH Ykpainu
ByJ1. TepemeHkiBebKa, 2, Kui 01004, Ykpaina

B icTopyyHOMYy KOHTEKCTi MpoaHaji3oBaHi TaKCOHOMiu-
Hi TOIJISIIM Ha aBCTPaJiChbKi TaKCOHU poay Salsola sensu
stricto (Chenopodiaceae). Ha mincraBi HasIBHUX CBiTueHb
3p00JIECHO BUCHOBOK MpPO Te, 10 el pix, MMOBIpHO, TIpea-
CTaBJieHUI B ABCTpasil Ta MpWIErUX pailoHax MiBAEHHO-
cximHoi A3ii Kimbkoma (4—5 abo Oinblie) abopUTreHHUMM
BUAAMM, BKJIIOUYAlOYM HUHI BU3HaHuU BUn S. australis R. Br.
(TakoX HaTypasli3oBaHUM y MiBAeHHO-3axinHii yacTuHi [1iB-
HiuHOi AMepuku Ta [liBneHHilt Adpwuli) i, iIMOBipHO, CITO-
pinHeHi 3 HUM TakcoHu (S. macrophylla R. Br., S. brachypteris
Moq., S. australis var. strobilifera (Benth.) Domin Ta iHIi);

Ykp. 60T. kypH., 2018, 75(1)

HasIBHICTb aIBEHTUBHUX €BPa3iiiCbKUX BUIIB TAKOX HE BU-
kitoueHa. Hosa HasBa Salsola sabrinae Mosyakin 3anporio-
HOBaHa IS aBCTPACHhKOTO TaKCOHa, SIKWMU OyB paHilie
onucaHuii K S. tragus L. subsp. grandiflora S. Rilke (non
S. grandiflora Link ex Steud.) i HABOAUTBCS TIEPEBAKHO IS
MiBHIYHUX TPOIMIYHUX i CyOTpPOMMiIYHUX PETiOHIB ABCTpallii
(miBHiYHa yacTuHa 3axinHoi ABctpaiii, [TiBHiuHa Teputopis
Tta KBiHC/IeH ). 3a3HaueHO, 1110 I PO3pOOKU HaAiliHOT TaK-
COHOMIYHOI CXeMU ISl aBCTPaiiChKMX / aBCTpasia3iiChbKUX
BUAIB Salsola Ta nnst 3'sicyBaHHS MMUTaHb iXHbOI Mirpauii 10
ABcTpatii Ta nofaiblloi AuBepcudikauii Ha il TepuTOpii
HEOOXiTHI MOomaTKoOBi creliaabHi MOP(OIOTiUHiI, MOJIEKY-
JISIpHO-(ioreHeTUYHI Ta (pisioreorpadiyHi JOCTiIKEHHSI.

KmouoBi cioBa: Chenopodiaceae, Salsola, Salsoloideae,
ABcTpautisi, 6ioreorpadisi, HOMEHKJIaTypa, cucTeMaTuKa

Mocsaxkun C.JI. 3ameTKH 00 aBcTpanmiicKux Bunax Salsola
(Chenopodiaceae) u oonaponosanue Salsola sabrinae, nom. et
stat. nov. Ykp. 60T. xypH., 2018, 75(1): 3—19.

Wuctutyr 6otanuku uM. H.TI. XonogHoro HAH YkpauHbl
yi. TepemenkoBckas, 2, Kues 01004, YkpanHa

B rcTropryeckoM KOHTEKCTE TPOaHAIU3UPOBAHbI TAKCOHO-
MUYeCKHe B3TJISIIBI Ha aBCTPATMIICKIE TAKCOHBI posia Salsola
sensu stricto (Chenopodiaceae). Ha ocHOBaHMYM UMEIOIIUXCS
CBHIETEIbCTB, CIeJIaH BBIBOI O TOM, YTO 3TOT POJI, BEPOSIT-
HO, TIPEICTaBJieH B ABCTpaJUU W TIPWIETAIONIUX paiioHax
IOro-BocrouHoit A3zuu Heckonbkumu (4—5 wim Gosee)
a0OpUTEHHBIMU BUIaMM, BKJTIOYasT HbIHE MTPU3HAHHBIN BUI
S. australis R. Br. (Takke HaTypaJIn30BaHHBII B I0TO-3araI-
Hoit yactu CeBepHoit AMepuku u B FOxHoit Adpuke) u,
OYEBUIHO, POJICTBEHHBIE TaKCOHHBI (S. macrophylla R. Br.,
S. brachypteris Moq., S. australis var. strobilifera (Benth.) Do-
min U Apyrue); HaauuKe aaABeHTUBHBIX €BPa3UCKUX BUIOB
Takxke He uckimouyeHo. HoBoe HasBanue Salsola sabrinae
Mosyakin mpenioxeHo isi aBCTPAIMIICKOTO TaKCOHA, KO-
TOPBI ObUT paHee onucaH Kak S. tragus L. subsp. grandiflora
S. Rilke (non §. grandiflora Link ex Steud.) u mpuBoauTcs B
OCHOBHOM TSI CEBEPHBIX TPOTIMIECKUX U CYOTPOTTMIECKIX
peruoHoB ABCTpaiuu (ceBepHas 4acThb 3amaaHoil ABCTpa-
quu, CesepHasi Tepputopusi u KsuHciaeHn). OTMmeueHo,
YTO TSI pa3pabOTKM HANEXHOUW TaKCOHOMUYECKOU CXeMBI
JIJIS1 aBCTPATMIMCKUX / aBCTpala3uiiCKUX BUIOB Salsola n mist
MPOSICHEHUsI BOTIPOCOB MX MUTPAIIMU B ABCTPAJIUIO U AaJTb-
Heiimeit nuBepcuuKauy Ha 3TOUW TEPPUTOPUU HEOOXO-
VMBI TOTIOJTHUTEJIbHbIE CrelMalbHble Mopdonioruyeckue,
MOJIEKYJISIPHO-(UIOTeHeTHIecKre 1 (utoreorpaduieckre
WCCIeIOBAHUSI.

Kimouessie cioBa: Chenopodiaceae, Salsola, Salsoloideae,
ABcTpanus, ororeorpadusi, HOMEHKJIATYpa, CUCTEMATHUKA
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Abstract. Geographic distribution of a rare Eurasian boreal species, Cypripedium calceolus, in Ukraine is considered. Based
on numerous literature sources, herbarium collections of 12 botanical institutions and materials of our field research, C.
calceolus was reported from 225 localities in Ukraine, including 169 — from the plain part of Ukraine, 43 — from the Carpathian
Mountains, and 14 — from the Crimean Mountains. In Ukraine this species occurs in the northern and western regions,
mainly in the Polissya Lowland, western part of Volhynian-Podolian Upland, Roztochchia, the Carpathians and the Crimean
Mountains. On the basis of generalized chorological information, a detailed schematic map of distribution of C. calceolus in
Ukraine is presented. The southern border of the main range of C. calceolus in our country is outlined by the following towns:
Gertsa—Hotyn—Kitayhorod —Letychiv—Berdychiv—Kozyatyn—Rzhyshchiv—Nizhyn—Poltava—Zmiiv. This species is very rare
in the Dnipro Upland and Dnipro Lowland. The only report of the species occurrence on the Donets Ridge belongs to V.
Taliev (1896), who found the plant in a nonflowering state and named as "Cypripedium sp." However, this location has never been
confirmed later. The dynamics of the accumulation of chorological data on C. calceolus in Ukraine is presented. By the end of
the 19* century, a total of 47 localities of this species were reported, in the 20" century 133 new localities were added, and in the
current century — another 45. By now, the species disappeared from at least 29 localities. The largest number of vanished localities
are known from Zhytomyr and Kyiv Polissya and the Dnipro Lowland. Due to present geographical distribution of this, albeit rare,
but a wide-range species, consideration of C. calceolus as a Tertiary relict plant in Ukraine (Litvinov, 1891) is apparently erroneous.

Keywords: Cypripedium calceolus, range, Ukraine

Bceryn BUAY B Hawii Kkpaini. JliTepaTypHi naHi 11010
PO3MOBCIOKEHHSI oro B Mexax Bciel YKpaiHu €
sactapimnmu  (Kleopov, 1935; Bordzilovskyi, 1950)
i HenoBHUMHU (Vinichenko, 2007; Reshetyuk, 2008).
Haii6inbimn  geTaabHO  XOPOJOTiIYHI  OCOOJIMBOCTI
C. calceolus BuBUYeHi Ha 3axomi YkpaiHu (Zagulskiy,
1993). ¥V psni mpalb BUCBITJICHE IOIIMPEHHS BUIY
B OKpEMHUX perioHax: Ha BOJMHCBHKili BHMCOYMHI,
y Postouui, bykoBuHchkoMy Ilpukapmnarri, Ha
XoTuHCHKIil BucounHi (Zagulskiy, 2001; Kagalo et al.,
2004; Tkachyk, Begen, 2004; Tokaryuk, Chorney, 2009;
Nykyrsaetal., 2012; Melnyk, Logvynenko, 2013). Ha
IMoninbebkiit BUcounHi it [TostichKilt HU30BUHI ONMCaHi
okpemi MmicnesHaxomkeHHs Buny (Kovalchuk, Klots,
1987; Khom'yak, Didukh, 2009). ¥ 2007—2016 pp. Mu
nocnimkyBanu nomupeHHs C. calceolus B YkpaiHi Ha
OCHOBI JliTepaTypHUX XKepes, TepdapHUX MaTepiaiiB
Ta pe3yJbTaTiB BJJACHUX MTOJbOBUX JOCTIIKEHb.

Cypripedium calceolus L. (Orchidaceae) — pinkicHU# BUJ,
y Mexax Bcboro apeaily. BiH BHeceHuit 1o YepBoHOTO
cnucky MixnHaponHoro Corwo3y Oxoponu [lpupoau,
€Bponelicbkkoro  YepBoHoro cmucky, bepHcbKoi
koHBeHl1li1, KoHBeHlii CITES ta no YepBoHuX KHUT
a00 CIMCKIB BUIB, 110 MOTPEOYIOTH OXOPOHU B YCiX
KpaiHax €porm, me BiH pocte (Terschuren, 1999).
3rinHo pexkomeHpaaiii Ne 40 xowmitety bepHcbKoi
KOHBEHIIil, KpaiHu, $Ki 11 mignucanu, B3sUIM Ha
cebe 3000B'sA3aHHSI 3 OXOPOHU Ta BiITBOPEHHS
nonyssiiiit C. calceolus. Y Ginpimocti KpaiH €Bpomnu,
Jie 1Ieid BUJ IPUPOIHO POCTe, JeTabHO BUBUEHO HOTO
MOIIMPEHHS, YMOBU MiCLIE3pOCTaHb i CTaH MOIYJISIIHA.
Ha ocHOBi 11b0ro po3po0JjieHO peKoMeHAallil 3 Moro
oxoponu (Terschuren, 1999). B VkpaiHi y3aranbHeHi
naHi 3 xopoJorii C. calceolus BiACyTHi, a € Juile
BiIOMOCTi PO MOIIMPEHHS BUAY B OKPEMUX PeTioHax
KpaiHu.

HenocratHst BuB4YeHicTh nowmupeHHst C. calceolus
B YKpaiHi He crpusie eheKTUBHI OXOPOHi ILIbOTO

Marepianu Ta MeTOAM

Y xomi pobotu Oyigo olpaiboBaHO MaTepianu 12
repoapiiB: KW, KWHA, KWU, LW, LWKS, YALT,
© B.I. MEJIbHUK, O.1. LIMHJIEP, 10.JI. HECUH, 2018 LWS, LUU, VIN, LUM, BPi PiBHEeHCbKOI'0O 00JIACHOTO
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[owmmpenns Cypripedium calceolus B Ykpaini: 1 — nokanitetu, BusiBieHi micis 1950 p.; 2 — 1o 1950 p.; 3 — 3HUKJTi JTOKaIiTeTH;

4 — CyMHIBHI JIOKaJliTeTH

Distribution of Cypripedium calceolus in Ukraine: 1 — localities after 1950; 2 — localities before 1950; 3 — extinct localities; 4 —

doubtful localities

Kpa€e3HaBUYOro My3elo, a TaKOX, JiTepaTypHi JxKepesa
Ta MaTepiajiv BJIACHUX MOJbOBUX AOCTIIKEeHb. Y JdaHiii
crarTi o reorpagiuyHoro nowmupeHHs C. calceolus
3aificHeHo 3a (i3uko-TreorpadiyHUM pailOHYBaHHSIM
VYkpainu (Marynych et al.,, 2003). B okpemux
BUIAIKAX BiIOMOCTI pi3HMX aBTOpPIB IPO 3HAXiIKU
JIOCJIIIKYBAHOTO BUAY B MeXaX WMOBIpHO OHi€l
momyssii (y CycimHiX KBapTajax OZHOTO JIiCHUIITBA)
po3MIAaThesl K OAWH JokaiiteT. Ha ocHoBi
y3arajJlbHeHHsI XOPOJIOTiYHOIO Marepiaay CTBOPEHO
kaprocxemy noiuupeHHs1 C. calceolus B VYKpaiHi
TOYKOBUM METOAOM (OUB. PUCYHOK). Y Tiepestiky
JIOKAQJIITETiB IPUAHSATI CKOPOUEHHS: JT-BO — JIICHULITBO,
MP — micbKka pana, oK. — OKOJIML, ypOU. — YPOUMILE.

Ykp. 60T. kypH., 2018, 75(1)

PesynsraTi Ta 00roBOpeHHs

Cypripedium calceolus — eBpasilicbkuii GOpearbHUI
BUJI, apeajl SIKOro OXOIUTIOE Maiixe Bcio €Bpolly (3a
BuHgITKOM Hinepnanais, Ipnannii, Icnanaii Ta gesskux
cepen3eMHOMOPChbKUX KpaiH), Cubip, IliBHiUHMI
Kazaxcran, LlenTpanbsHy A3zito, [1iBHiuHY MoOHTrOIIi10,
ITiBHiuHO-Cximnuit Kurait, Pocilicbkuii Jlanekuit
Cxin, fnonito Ta Kopeio (Meusel et al., 1965). B
VYKpaiHi BUI TOUIMPEHUII TMEpeBaXXHO Ha 3axomi U
miBHoui: y Kapmarax, Posrouui, Ha IlominbchbKiii
BucouuHi, [lojicci, a TOOAMHOKI JIOKAIITETU BigOMi
3 [lpuaHinpoBcbKOi BMCOUYMHHU, I[IpuMaHIIPOBCHKOI
HuzoBuHU Ta [ipcbkoro Kpumy.
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YV wMmexax VYkpaincwkoro Ilomicca C. calceolus
HaWOIbII TolMpeHuir B obnacti BonuHcbKOro
IMoniccsa. Bnepie y perioHi Bum Oyja0 BUSIBIEHO
B okojuisix cMmT Llymans KiBepuiBchbkoro p-Hy
Bomuucekoi 00a. (Vandas, 1886). JlociimKeHHs,
MpoBe/ieHi B Apyriil momoBuHi XX CT., MiATBEpAWIN
3poctaHHs C. calceolus moonusy Ilymani (Baranskyi,
2005). Y ueit mnepiom Oyna BusIBIEHAa 3HAYHA
KiJIbKicTh HOBMX JiokaniteTiB C. calceolus y perioHi.
Ha 2Kutomupcekomy Ilojicci meil Bua NOLIMPEHUIA
3HauHo MeHIe. Y XIX i XX cT. iioro 0ys0 3adikcoBaHO
y TpbOX JIOKajiTeTax, $Ki HWUHI BBaXXalTbhCS
suukiumu  (Rogovich, 1869; Orlov, 2005). Hose
micue3HaxomkeHHs C. calceolus Oyno BHUSIBIEHO B
XXI ct. (Khom'yak, Didukh, 2009).

Ha tepuropii Kuiscskoro IMomiccsa y XIX — nepuiii
nosoBuHi XX cT. C. calceolus 6yB 3adikcoBaHuUil 3
YOTUPBOX MiCIIE3HAXOIKEHb, SIKi HUHI BBaXKalOTbCS
suukiuMu (Rogovich, 1855; Rogovich, 1869; Kleopov,
1935; Bordzilovskyi, 1950; Smyk, 1989). Hoswuii
nmokanitetr C. calceolus y perioni 3HaiimeHo B 2007 p.
10.J0. Hecunum Ha Teputopii JIyo'sHchbKOro -Ba
(BoponstHehkMit p-H KwuiBchkoi o00i.). Ille omwn
JIoKaJliteT 3a(ikcoBaHO HaAMM Ha MiBHIYHO-3axiIHUX
okoquisix M. KwueBa, mpore B OCTaHHI pPOKU 1S
nonynsiis Oyjaa 3HUIIEHAa BHAcHigoK 3abynoBu. Ha
YepuiriBcbkoMy Ilomicci y XIX — Ha moyaTky XX CT.
OyJ10 BUSIBJIEHO KijlibKa Miclie3HaxomxeHb C. calceolus
Ha niBoOepexkHUX oxkoiauusgx M. Kuesa. OueBHIHO,
Ha TOW 4ac pmapHuubka nonyisuis C. calceolus
OyJla 4YMCEIbHOIO, OCKIJbKM JIs il OXOpOHU Oyso
cTBOopeHO TaM'siTKy mpuponu  (Bryzgalin, 1919).
€IMHUM JIOKAJliTeTOM, 30epekeHWM [0 HalluX
IHIB Ha JiBoOepexcki KuiBchbKoi 00J1., BBaXKa€eThCS
Micle3HaxoaxkeHHsT B JIHiMpoBCcbKO-JlecHsIHChKOMY
3aka3HUKy (Andriyenko, Pryadko, 2006). ¥ mexax
YepHiriBcbkoi 0071. 3a Bechb 4Yac (JIOPUCTUYHUX
IOCTimKeHb BUsBIeHO 5 nokamiteTiB C. calceolus, i3
aKkux Tpu — B PinkuHcekomy p-Hi (Vershkovskiy, 1915;
Kleopov, 1935; Pryadko, 1982; Melnyk et al., 2006).
Hns Hosropoa-Cisepcbkoro [lomiccs B miTepatypi
HaBeleHa enuHa BkasiBka C. calceolus 3 OKONUIIb
M. Kponeseubr Cymcobkoi o6i. (Bordzilovskyi, 1950).
Ha Manowmy IMonicci Hanpukinii XX i moyatky XXI cT.
Oyno BusBieHo 4 jokaiitetu 1boro Budy (Zelinka et
al., 1998; Melnyk et al., 2001; Melnyk, Glinska, 2010).

Y minomy, 3a Bech Tiepion  (QIOPUCTUUHUX
nociimkeHb B YKpaiHcbkoMy [lojticci Oysio BUSBICHO
46 micuesnaxomxkeHsb C. calceolus, y T. 4. 8 —y XIX cr.,
5 — y nepiii momoBuHi XX cT., 26 — y apyriit iioro
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MMOJIOBUHI, 7 — Ha moyatky XXI cT. (1uB. TabmmIIo).
3pocranHss C. calceolus y nesikux JIoKaJliTeTax,
3adikcoBanux y XIX i mepmriii mojmoBuHi XX CT., B
TOAJILIIIOMY HE IATBePAWINCS, TOMY € TIIiICTaBU
BBaXKaTH, 110 BiH 3HUK MpUHaMHI B 14 nokaniTeTax.

Oco6nuBocti nomupenHst C. calceolus Ha yKpaiH-
cbKili uvactuHi Posrouust 3a JiTepaTypHUMU Ta
repOapHUMU JaHUMU y3araibHUB M.M. 3aryibCchbkuii
(Zagulskiy, 1993, 2001). YpaxoByrouu HOBi 3HaxiIKu
C. calceolus, Ha cborogHiIIHINA neHb Ha Po3Touui B
Mexax YKpaiHu 3arajoM BigoMo 23 Miclie3HaXOIKEeHHSI
C. calceolus, 3 axnx y XIX ct. BUgBIIeHO 8, y Tepiiid
nojoBuHi XX cT. — 10, y apyriit itoro nojoBuHi — 3.
IMporsarom ocraHHix 50 pokiB OyJIO MMiITBEpIKEHO
PSIL MiCIIe3HAXOMKeHb BUY, BUSBIeHUX Y Po3Touui B
XIX ct. (Zagulskiy, 2001), ToMy MOXHa BBaxaTH, 1110
OinbLIicTb Binomux jokaniteTiB C. calceolus y naHomy
perioHi 30epernucs A0 HaIIMX AHIB (32 BUHSITKOM
THUX, 110 3POCTAIM HA TEPUTOPISIX Cy4yacHOI 3a0yI0BU
JIbBOBA).

IMommpenns C. calceolus Ha BonmmHCBKiiT BUCOYMHI
JIeTaJIbHO PO3IJISIHYTO B HAIlIili ITONepeaHiil myomikalii
(Melnyk, Logvynenko, 2013). ¥V mboMy peTioHi 3a
BeCh 4ac OOTaHIUHUX JOCHiIXKeHb 3acdikcoBaHO 15
micuesHaxomkeHb C. calceolus, 3 9kux 5, UMOBIpHO,
BTpPayeHi, OCKiJIbKM BOHU He OyJIU MiATBEPIKEHI Mics
1950 p.

Ha Tteputopii  IlpaBoGepexHoro Jlicoctemy
oinbiricTs JokanitetiB C. calceolus BimoMa i3 3aximHoi
yactuHu I[loainbebkoi BucounHu (TepHomiabehKa 00.1.
i miBHIYHO-CcXinHi palioHu JIbBiBCbKOi 0011.). BimomocTi
npo MmicuesHaxomkeHHs C. calceolus y 1bOMY peTioHi,
ki BusiBfieHi y XIX cT. i mpoTsirom XX CT., y3araibHUB

M.M. 3Barynbcbkuii  (Zagulskiy, 1993). [Hesxi
3aXiTHOMOIIbCBKI Micue3HaxomkeHHs1 C. calceolus,
3adikcoBani B XIX — Ha mouatky XX cT., Oynu

MiATBEPIXKEHI PI3HUMU aBTOPAMU B XOJli JOCTiTKEeHb,
npoBeneHux micas 1950 p. (Zagulskiy, 1993). Ilicis
nyonikauin M.M. 3aryibcbkoro Ha 3axiZHOMY
IMoginmi Oyno BUSBIEHO YMMAajO0 HOBUX JIOKATITETIB
C. calceolus. 3oxkpema, y JIbBiBCbKiil 00J. Kiabka
HOBMX MiClle3HaXOIKeHb BUay BUSBUMB B.M. Pajno Ha
Bepxo0by3skomy ropoorip'i (Ralo, 2003, 2012). Hamu
Oys0 BinmiueHO HOBe Micue3HaxomkeHHs C. calceolus
y HapaiBcbkoMy JsicHMLTBI B bepexxaHcbKoMy p-Hi
TepHoMiJbCHKOI 00T,

Ha teputopii Cximnoro [Ilomimna C. calceolus
TparuiIeETbCsl  3HAYHO pimmie. TyT OyI0 BUSIBICHO
JIMIIE YOTUPU JIOKATITETU BUAY B XMEJIbHULBKIN OOJI.
(Rogovich, 1869; Kovalchuk, Klots, 1987; Vinichenko,
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2007). B mimomy, 3a Bech mepion (IOPUCTUUHMX
nociimkeHb Ha TlomiibChbKili BUCOYMHI  BUSIBJIEHO
63 wmicuesnaxomkennst C. calceolus. TlpyuHaiiMHi Tpu
3 HUX, garoBaHi XIX — mepiror mojaoBuHOI© XX CT.,
Mi3Hille He OynM MiATBEpIKEeHi Ta, HMOBIpHO, BXe
3HUKIIU.

Ha Ilpyr-JIHicTpoBChbKOMY MeEXXUpiudi HalOiablla
KitbKicTh JokaniteTiB C. calceolus Bimoma 3 XOTUH-
CbKOi BHcoOuMHM Yy YepHiBelbkiii 0061. [leranbHa
iH(opMmailis mpo HuX HaBeaeHa B pooori T.J. Hukupcu
3i cniiBaBTopamu (Nykyrsaetal., 2012). binbliayactuHa
LUX JIOKATITeTiB Oyyia BUsSIBAeHa B XX — Ha IOYaTKy
XXI crt. i uiie oguH — HanpukiHii XIX ct. e tpu
noxamitetu C. calceolus Bigomi 3 iHmmx paiioHi [TpyT-
JIHICTPOBCBKOTO MEXHUPiyysl, a 3arajoM, y IbOMY
perioHi 3a¢gikcoBaHo 13 oKamiTeTiB BUILY.

Ha ITpuagHinpoBchbKili BUCOYMHI OyJIO BUSBIEHO
yotupu MicuesHaxomkeHHss C. calceolus. Tlpuyomy
Brepuie BuA OYB BUSIBJICHUI y PETiOHI HAMpPUKIiHIL
XIX ct. B okonuisix M. PxkuiiB Karapauubkoro p-Hy
KwuiBcvkoi o6s.  (Vinichenko, 2007), a 3HauHO
Mmi3Hille iforo 0Oyn0 3a¢iKCOBaHO B MiBAEHHO-CXiAHUX
OKOJIMIISIX PO3TAIllOBAaHOTO HeETojamiK c. bamuko-
Iyunnka uwsoro x paiioHy (Lyubchenko, 1980;
Synko, Rakov, 2003), Tomy 11i IBi BKa3iBKM MOXYTb
CTOCYBATUCSI OTHOTO JIOKATITETY.

Ha tepuropii JliBodepexHoro Jlicocreny y XIX —
nepiiiii mosoBuHi XX CT. OyJ10 BUSIBJIEHO ABa JOKaJTi-
tetu C. calceolus na IMontaBcbkiit piBHuHI (I1lichevskyi,
1928) i onun — Ha CepeIHBOPYCHKiil piBHUHI — 3
KoMIIHBbOTO 3MiiBehbKoro nosity (Kovalevskyi, 1862).
Cnin BigmitTuTi, mo C. IniyeBChbKUil BUCIOBIIIOBAB
CYMHIBM CTOCOBHO JOCTOBipHOCTi BMSIBJICHHSI BUIY
B okoymirsgx c. 3iHmi 6imst M. IMonraBu (Illichevskyi,
1928). HuHi Bci Li IoKaliTe TV BBaXKalOThCs 3HUKJIMMU,
npore B HOBOMY cToJiTTi Ha IlonTaBchbKiii piBHMHI
J.A. JJaBunoBumM OyJIO 3HAWAEHO E€IMHMIA iCHYIOUMIA
y JliBobepexxHomy Jlicocreny nokanirer C. calceolus y
ITontaBchKiit 00J1.

€nrHa BKa3iBKa IIPO 3pOCTaHHS TaHOTO BUIY B
CrenoBiil 30Hi Ykpainu Binoma 3 mpaui B.I. TanieBa
(Taliev, 1896), y skiii min Ha3zBow "Cypripedium sp."
HaBeleHa POC/IMHA, KOTPY aBTOP BUSIBUB Y HEKBITY-
yoMy cTaHi B jicax Ha CBATUX ropax i3 TepuTopii
Jonerpbkoro Kpstxy. IlizHillle 1e Miclie3HaXOMKEHHS
HiKM He OyJ10 MiATBEpIXKEHE.

B Vkpaincekux Kapmarax C. calceolus tipnypode-
HUIA nepeBaxkHO 10 bykoBuHcbhKoro ta ITokyTchkoro
IMpuxapnarrs. A.1. Tokaprok ta I.1. Yopneii (Tokaryuk,
Chorney, 2009), mnigBoasuuM TMiACYMKHA BHBYEHHS
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MoImupeHHsT Buay Ha bBykoBuHi, HapaxoByloThb 41
MiCIIe3HAaXOMKEeHHS BUIY, 3 SKUX YIIPOMOBX OCTaHHIX
50 pokiB miaTBepmKeHO 38 (3Haximku, 3poOJIeHi
B CYCiIHiIX KBapTajiaX OJHOTO JIICOBOTO MAacCHBY,
aBTOpaMM TIpUAMAaNUCS K Pi3Hi MiCLIe3HAXOIKEHHST).
Hns Tlokyrcekoro  [lpukapmaTTsi  HaBOAMTHCS
zaranom 19 nokaniretiB C. calceolus, 3 IKMX NEB'SThb
BusiBieHo B XIX — mnepuiii momoBuHi XX cT. Ha
MpuKapnaTchbKiit Teputopii JIbBiBCbKOI 00JI. Bigome
enqnHe Micue3dHaxomkeHHs C. calceolus, 3HaiineHe
moHax 100 pokiB Tomy (Zagulskiy, 1994).

VY Bucokorip'i Kapmar BizomMo nmire 4YoTUpHU
nokanitetu C. calceolus 3 PaxiBcbKoro p-Hy
3akapnaTtcbkoi 001. Ta JlommHCbKOro p-HY IBaHO-
®panHkiBcbkoi 0071. (Zagulskiy, 1993; Bunyak et al.,
2008; Bunyak et al., 2010). Takum ymHOM, 3a BeChb
nepion (QIOPUCTUYHUX HOCTIIXKEHb B YKpaiHCbKMX
Kapnarax 3agikcoBaHo 42 nokanitetu C. calceolus,
y T. 4. 14 3nHatigeni B XIX — mepimiit mojoBuHi XX CT.,
20 — y apyriii fioro nmoyoBuHi, 8§ —y XXI cT.

Bci noxanitetn C. calceolus i3 OTNSTHYTUX BUILE
PerioHiB 3HAXOSTHCS B MEXKaX OCHOBHOI €BPOIEIChKOT
YacTUHU apeaidy Bumy. Pesynbratu y3araabHEHHS
xopouiorii Buay B YkpaiHcbkux Kaprarax i B piBHUHHI
YyacTUHiI YKpaiHM HalTh 3MOrY MPOBECTU ITIiBACHHY
MEXy WMOro mMOIIMpPEeHHsI B Hauwii kpaiHi. Bona
MMPOXOAUTH MPUOIN3HO B3IOBXK HACEICHUX ITYHKTIB:
Tepua—Xotun—Kurtaitropog—JletuuiB—bepaudiB—
Kozarun—PxumiB—Hixun—IlonTaBa—3MmiiB.
BigmiTumo, 1o HaiGinabie goxkanitetiB C. calceolus
B YKpaiHi 30cepeiKeHO 3aximHillle MepHIiOHAIbHOI
ninii  Xorun—CaraHiB—PiBHe, KoTpa TIpUOAN3HO
BiIMOBiga€e MexXi MiX LIEHTPaJbHOEBPOMENCHKOIO Ta
CXiTHOEBPOIIEMCHKOIO (DIOPUCTUUHUMU TIPOBIHLIIIMU
(Takhtajan, 1978).

Ha niBmensp, 6inpir, HiX 3a 500 KM Bix okpeciaeHOi
BUIIE MexXi cyuisbHOro mnowmupeHHs C. calceolus B
YKpaiHi, po3MillleHUMii KPUMCBKUIA €KCKJIaB apeay
BUJLY, IPUYPOUEHUIA 10 3aXximHOI yacTuHU [0I0BHOI Ta
Bnyrpimnboi rpsang Kpumcebkux rip. Y ropax Kpumy
3arajoM BigoMo 14 wmicue3HaxomxeHb C. calceolus,
MpuyoMy, OibLIiCTh 3 HUX (11) — Oynu BuUsBIEHi B
XIX — Ha noyatky XX CT.

Takum 4YuHOM, 3a BeChb Mepiog OOTaHIUHUX
JIOCITiKEHb B YKpaiHi 3adikcoBaHOo 225 JOKaJiTETIiB
C. calceolus (auB. TaOMUILIIO), 3 HUX Y PiBHUHHIN
4yacTUHI HaliuyeTbes 169. Ha choroaHi npuHaiimMHi 29
JIOKAJIITeTiB € 3HUKJIUMU, HaiOiIbIIa iXHSI KiJIbKiCTh
BizoMa 3 ZKutomupcbekoro i1 Kuiscbkoro Ilosiccs Ta
ITpuaHinpoBCbKOi HU30BUHM.
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KinekicTs gokaniteriB Cypripedium calceolus no npupoanux perionax YKpainu
Number of localities of Cypripedium calceolus in the natural regions of Ukraine

. Yac BUSIBIICHHSI, CTOJIITTS
IMpupoaHuii perion Yeworo
XIX 1 mon. XX 2 moit. XX XXI

IMoniceka HU30BUHA 8 5 26 7 46
BonuHcbka BucounHa 3 2 6 4 15
TToxinbcpKa BUCOYMHA 17 13 14 19 63
PosToyus 8 10 3 23
[pyT-JAHicTpOBChKE MEXUPIUYS 1 5 3 4 13
[MpunHinpoBchKka BucounHa i [IpuaHinpoBchKa HU30BUHA 2 2 3 8

JIoHeLbKUIA KPsiK 1 - — — 1

Kapnaru 7 7 20 8 42
Kpumcbki ropu — 11 3 - 14
3arajoM B YKpaiHi 225

H.1. Jliteinos (Litvinov, 1891) BigHocus C. calceolus | 2005); 3ipiscbke Jn-Bo, Mimanuii Jic, 28.05.1935,

0 TPEeTMHHUX pedikTiB ¢aopu CximHoi €Bpomnu,
aKIIeHTYIOUM yBary Ha TEHE3MCHOMY  3B'SI3KY
YEpHIriBChbKOI MOMyJsLii Bumy 3 pedyriyMom Ha
CepeaHbopychbKili BUCOYMHI. OCKiTbKI IIbOMY aBTOPY
OyB BiZlOMUIi JUIIE OAWH JIOKATITET BULY B YKpaiHi,
Ha TOH yac L TinmoTre3a BUIJISIIANIa MPaBAONOAIOHO.
Ha croromni Hamm 3HaHHS PO MOIIMPEHHS BHUIY B
VYKpaiHi IKiCHO 3MiHMJIMCS, TOMY BiIHECEHHS LIbOTO
PiIKICHOTO Ta IIMPOKOAPeaTbHOTO BULY 10 TPETUHHUX
PEJIiKTiB HA TEPUTOPIi HAIIOT KPATHU € TTOMUIKOBUM.
BuBuenHs reorpadiunoro nommpenHs C. calceolus
B YKpaiHi NpoBOAMIOCH HaMW B KOMILJIEKCI 3
TOCTIMKEHHIMA YMOB MIiCIIE3pOCTaHh Ta CTaHY
nonyJsuiin gaHoro Buay. Lli muTaHHA, gK i aHami3
crany oxoponu C. calceolus B Hallliii KpaiHi, OyayTh
MpeacTaB/eHi B HACTYITHUX MyOTiKallisx.

BucHoBku

3a Bech mepiof OOTaHIYHUX AOCHIIXKEHb B YKpaiHi
3adikcoBaHo 225 nokanitetiB Cypripedium calceolus, y
T. 4. 169 — Ha TepuTOpii pPIBHUHHOT YaCTMHU YKpaiHH,
42 — y Kapnarax, 14 — Kpumcbkux ropax. [1puHaitmMHi
29 JIOKAJITETIB CJIiI BBaXXaTU Ha CbOTOAHI 3HUKIUMU.
B VYkpaini Bug nepedyBae moOau3y MiBASHHOI MexXi
apeajly, sKa B Halliii KpaiHi TPOXOAUTb Y3AOBX
HaceJeHUX MnyHKTiB: Iepua—XotuH—Kuraiiropon—
JletnuiB —bepanyiB —Kozsitun —PxuiiiB —Hixun —
ITontaBa —3MiiB.

Ilepenik nokaniretiB Cypripedium calceolus B Ykpaini

I[MOJIICbKA HU30BHMHA

Boauncoke [lonices

— BosmnHcbka 00.1. KiBepiiBChbKUit p-H: 0KoJI. cMT LlymaHb
(Vandas, 1886); 3a 1 kM Bim cmt Llymanb, MolaHuibKe

o

J1-Bo, KB. 37, 38, 3akasHuk "Momanuibkuii” (Baranskyi,
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C. Maupko (LUM); ypou. PunBa B ok. c. O3zepo, 1985,
B.K. Tepneupkuii (KW); KisepuiBcbke a-Bo, KB. 113,
114, 119, 1986, B.K. Tepaeupkuit (KW); Tam camo, KB.
36, 1988, B.K. Tepueubkuit (LUU). KoBenbCbKUil p-H:
PagoBuuiBchbke J1-Bo, KB. 15, 16, 3akasHuk "JliTMHCHKMIA",
nmiBaeHHi ok. c¢. IpywiBka (Baranskyi, 2005); KoBenbcbke
J1-Bo, KB. 22, 24, 30, 3aka3Huk "3aguOcbKuii”, MiBIeHHi
ok. c¢. 3eneHa (Baranskyi, 2005). JItoGenriBCbkUii p-H: OK.
c. byuuH ypou. byuyaiipka nauya (Baranskyi, 2005); 3a 3,5 km
cxigHime c. Jloabebk, CBajioBUIIbKA JlicoBa naya, KB. 29
Jlo6emisebkoro si-Ba (Terletskyi, 1985); HIIIT "Ipum'satb-
Croxig" (Vinichenko, 2007). JIioOOMJBCBKHI  p-H:
Jlrobomnbcbke J-Bo, KB. 14 (Terletskyi, 1985); ok.
¢c. Mocup, kB. 8 Mocupcbkoro Ji-Ba (Baranskyi, 2005).
Manepuibkuii p-H: KB. 10—11 T13 "Yepemchbkuii”, ypod.
Kyxis Ipyn, 2002, B.B. Konimyk (KW) (Konishchuk,
2003). Typilicbkuii p-H: ok. cin yniou i Typuyanu,
3aka3HUK "TypnuaHchbKuit", KB. 8—12 JIiCOBMOPSAKYBAHHS
(Vinichenko, 2007); mix cenamu Ilepenicka Ta Cyiubaba
(Davydovetal., 2014). Iaubkuit p-H: ok. cmT Ilaupk,
06.07.1977, C.IA. Menbauk (LWS); ok. c¢. MelbHUKH, 32

1 kM 3axinHimre o3. Kpumue (Baranskyi, 2005).

— PiBnencobka 00J1. Boronmmupenbkuii p-H: binoosepcbka
dinisimpuponHoro 3anoBigHuKa "PiBHeHChKMIT" (Vinichenko,
2007). Kocrominbcbkuit p-H: oK. M. KocTorminb, B moiauHi
p. 3amunceko (Melnyk, 2000); 3akazHuk "Cycbkuit", Cycbke
n-Bo, KB. 9—11 (Baranskyi, 2005). CapHeHCbKUI p-H: OK.
c. Tunne (Fedoseev, 1897); cen. Ctpamese (Baranskyi, 2005);
oK. c. Bupka, na Typeuskiit ropi, 1987, [.M. AntoHOBa
(eepbapiii Pienencokoeo kpae3nasuoeo mysero).

Kumomupcoke [lonicca

— 2Kurommpebka 0001, 2ZKurommpeska MP: ok, M. 2Kutommpa
(Rogovich, 1869). Kopoctumiisebkuii p-H: M. Kopoctuiiis
(Orlov, 2005). ManuHCbKU# p-H: 3a 4 KM Big M. MauHa,
B Cno6Gincbkomy a-Bi (Orlov, 2005). OBpyLbKHMI p-H:
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ypou. [loTepeOyxiB piB y miBHiuHO-3axigHux ok. ¢. Crapi
Benimauku, 20.05.2009, I.B. Xom'ax, f.I1. Hinyx (KW)
(Khom'yak, Didukh, 2009).

Kuiscvke [loaices

— KuiB. CBATOIMHCBKMI p-H: MicleBicTh bimnui,
24.06.1884, 1. IlImaneraysen (KW); 3axigHimre o3. CBsTO-
LIMHCHKOTO, Ha Kpaio CBATOIIMHCBHKOrO Jicy, 14.06.2010,
C.B. Binmiok, O.1. llunnep (KWHA) (npumimka: B OCTaHHi
POKWU 1151 TIOMYJIsILIist OyJ1a 3HUIIIEHA BHACIIOK 3a0y10BH).

— KuiBcska 001, BoponsiHcbkumii  p-H: 3axigHi OK.
c. Jlyo'auka, y kB. 36, 37, 44, 45 Jly0'aHCcbKOro j-Ba
(Bcboro 7 JOKyciB momysisiiil Ha ruroini 61m3bko 60 ra, i3
SIKUX onuMH yxe 3HuK), 05.2007, ¥O.[d. Hecun (KWHA).
Buiiroponcekumii p-H: c¢. JlrobumiBKa (KOJWIIHI Ha3BU —
3noniiBka, Manyinecbk) (Rogovich, 1869; Bordzilovskyi,
1950). IBankiBcbKMit p-H: ¢. Jutsatku (Bordzilovskyi, 1950).
Hoxicekuii p-H: ¢. Pomaniska (Rogovich, 1855, 1869).

YepHieiecvke lloniccs

— KuiB. [leCHSHCBHKMII p-H: Ha y3imicci O
03. Pubne, 11.05.1897, A. Rakozi (KW); Ha kpawo Ilie-
XoBoro ©Oojora (mobauszy ctr. HapHuis), 13.08.1897,
A. Rakozi (KW); tam camo, 14.05.1907, C. BacinbeB (KW);
TaM camo, 29.05.1914, FO.M. CemenkeBud (KW); Ha 6osoTi
3a cr. JapHuus, rmo moposi mo c¢. bukiBus, 24.06.1938,
M.1. KoroB (KW); ok. c. bukiBHs, B 3a00J10ueHOMY CYOOpi,
18.06.1938, M.1. KotoB (KW).

— KuiBcbka 0041. bpoBapcbkuii p-H: oK. M. bpoBapu, 1897,
A. Rakozi (LWS). Buiiropoacekuii p-H: B JHimpoBCbKO-
HecHsHCbKOMY 3aKa3HUKY (Andriyenko, Pryadko, 2006).

— YepniriBcbka 00. Kozenelbkuii p-H: 3 oK. M. Octep (B
OmutkiBebkiii paui) (Vershkovskiy, 1915). HixkuHcbKuit p-H:
B ok. c¢. BepriiBka (Kleopov, 1935). PinkMHCbKUII p-H: B
ypou. KiHceke 3 ok. c. 3ybaxu, 19.08.1979, T.JI. AHapieHKo,
O.1. Mpsanko (KW) (Pryadko, 1982); B ypou. BonHoma Ha
3axin Big ¢. 3ydaxu (Pryadko, 1982); B ypou. [lymikapiBcbKe,
3a 0,5 xm miBaeHHime c. Yrmosa Pymus, 2005, 0.0. Pak
(KWHA).

Hoeseopoo-Cisepcoke [loaiccs

— Cymcbka 004. Kposeserbkuii p-H: oK. M. KposeBist
(Bordzilovskyi, 1950).

Maue [lonicca

— PiBHencbka 00.1. 31010YHIBCbKMI P-H: B OK. ¢. MocTH,
06.06.1995, B.M. Bbarouenko (LW).OcTpo3bKuii p-H: B OK.
c. TepemHe (Zelinka et al., 1998). JlybeHCbKUII p-H: B OK.
c. Kiiners (Melnyk et al., 2001).

— Tepnomnisibeka 00,1, KpeMeHelbkuii p-H: yp. OleKCIoKu
B OK. c. XoTiBKa (Melnyk, Glinska, 2010).
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PO3TOYYA

— JIeBiBcbKa 00a. Toponoibkumii JliBunui
(Zagulskiy, 1993). Teputopis JIbBiBcbkoi MP (3a (Zagulskiy,
1993)): ypou. Tomocko; mix Bemumkumu Kpupunisimu i
ypou. 3HeciHHs; ypou. ropa Xom (Xowmellb); ropa Jlesa
(ropa [limana); ypou. YotoBi ckeni; cMT bBproxoBuui;
M. BunHuku, ypou. [HonHOpoBa; M. BuHHUKH, Yypou.
JluciBka. 2KoBkiBcbkMit _p-H (3a (Zagulskiy, 1993)):
Mix cmT bproxoBuui Tta c. Benuki IpuboBuui; c. Maii
IpuboBnui; ok. c¢. Crapa CksapsiBa; c.
ABopiBcbkuit p-H: cMT IBano-®pankose (Zagulskiy, 1993);
mix c. XKopHucbka Ta cMT IBaHO-®panKkoBe (Zagulskiy,
1993); niBHiuHi oK. cMT IBaHO-DpaHKoBe, ypou. YepBoHuUii
Kawminb (Zagulskiy, 1993); cximHi ok. cMmT IBaHo-®DpankoBe,
kB. 29 CrpaguaHcbkoro Jj-sa, 16.06.2016, H. Cuuaxk,
0. Karano, 1. Xomun (LWKS); cmt Kpakosets (Zagulskiy,

1993); c. CraBku, ypou. loctpuii [opo (Zagulskiy, 1993);

p-H: c.

muHCeBK.

c. bipku (Zagulskiy, 1993); c¢. Bepewmuus, ypou.
Bepemmugs  (Zagulskiy, 1993); ok. M. fBopiB (KWU,
Kouan-Mokpunbka, 1979); xB. 3  BepemmuibKoro

n-Ba (Ferents, Khomyn, 2008); B ypou. Topoku, y KB. 51 6
JicoBrniopsinkyBaHHs B ok. c. JlemexiBka (Tkachyk, Begen,
2004); y CrpaguiBcbkoMy Ji-Bi B oK. c. JlenexiBka, (Ferents,
Khomyn, 2008). /Ipumimka: nBi ocTaHHi BKa3iBKU, MOXJIUBO,
CTOCYIOTBCST OJTHOTO JIOKAJIITETY.

BOJIMHCbKA BUCOYMNHA

— Boimncbka o00a. Bosonnmup-BonuHCEKUIT  p-H:
mo6m3y c. Bepoa (Pachoskiy, 1888). JIylibkuii p-H: B ypou.
Vigna no6musy M. Jlynbka, 16.06.1938, C. Maupsko (LUM);
oK. c. BopoTHiB, y 3aka3zuuky "BopotHiB" (Zagulskiy, 1993).

— JIbBiBcbKa 00,1 COKaNbCHKUI p-H: OK. ¢. CKOMOpOXU
(Zagulskiy, 1993); nic Pomomn 3axignime c. Ileperoku,
25.06.1985, M.M. 3arynbcokuii (LW); tam xe, 24.05.1989,
I1.0. BaBpuiu (LWKS); Tam camo (Sobko, 1989); Tam camo, B
Jtici Ois 3amizuui, 23.06.2012, 1I1. Jlorsunenko (KWHA);
c¢. [Moropuus (Vinichenko, 2007).

— PiBnenceka 00. [IyOeHCBKMIA p-H: OK. ¢. bimoropoaka
(Zagulskiy, 1993). MuauHiBcbKMiT p-H: oK. c. Kapominka
(Reshetyuk, 2008); B ypou. YxuHeup Oing c. YisiHiBKa,
24.05.2006, I1.I1. Kaprosuu (JlorBunenko) (KWHA); ok.
c. Bnagucnasiska (Melnyk, Logvynenko, 2013); ok.c. CMmopaBa
(Melnyk, Logvynenko, 2013). PamuBwiIiBCbKUII p-H:
B ypou. bapanbe mob6nusy cin Kpyneup Ta MuxaiiniBka
(Zagulskiy, 1993). PiBHeHcbkuii p-H: mobaudy M. PiBHe
(Fedoseev, 1897); ox. c. 3ops, 06.1986, .M. AHTOHOBa
(eepbapiii Pienencokoeo kpacsnaguoeo myseio); oK. c. CMOPXKiB
(Melnyk, Logvynenko, 2013).

25



MMoaITIbCbKA BUCOYMHA
3axione Iodinns

— JIeBiBcbka 00s1. BpomiBebkuii p-H: ok. c. [leHskw,
npupoau  "llensiubka”  (Zagulskiy, 1993);
c. [Monuxkosus, ypou. Cyxominsckuii mic (Zagulskiy, 1993);
c¢. CyxoBoJisi, ropa Makitpa (Zagulskiy, 1993); mix c. [Tinripui
ta cMT. Onecbko bBychkoro p-Hy, ropa bima (Zagulskiy,
1993); ypouuma IlnicHecbko, JI3BiHeub i [opoauiie B OK.
c. MMigripui (Ralo, 2012). XKunaviBcbkuii p-H: ¢. bpuHiti-
3aripni (Zagulskiy, 1993); cmt XKypaHo (Zagulskiy, 1993).
3oJ104iBCchbKMIL p-H: ¢. YepemoliHs, naM'sitka npupoau "Topa
Caara” (Zagulskiy, 1993); tam camo, 05.07.2011, O. Karao,
H. TlaubkiB (LWKS); c. binuit Kaminb, ropa XKynauiibka
(Zagulskiy, 1993); mix cenamu YepBone Ta Crinka, ropa Jluca
(Zagulskiy, 1993); c. Tonoropu (Zagulskiy, 1993); c. Tpynosau
(Zagulskiy, 1993); c. Pynma-KonriBcpka, ropa [omomosa
(Zagulskiy, 1993); c¢. CaciB (Zagulskiy, 1993); c¢. Konris
(Zagulskiy, 1993); c. Jlyka (Zagulskiy, 1993); c. binuit
Kawminb, ropa Cropoxkuxa (Zagulskiy, 1993); c. Kynuui, ropa
Bucoka (ueit maropd pasom i3 IBoma 3ragjaHUMM BHUILE €
BepIIMHAMU OJHOTO TTacMa B TlaM ST pupoau "2Kymuiibka
ropa, ropa Cropoxwuxa, ropa Bucoka") (Zagulskiy, 1993);
cximai ok. c. [limmmces, mam'atka npupomu "[limmiceka
ropa" (iHwi Ha3pu: I. bina Topa, r. [llamkesuya) (Zagulskiy,
1993); c. Murtynun (Zagulskiy, 1993); c. Typkotus, ropa
TypkotuHcbka (Zagulskiy, 1993); c. 3apBanuus (Zagulskiy,
1993); 3a 3 xm Bin c. [LyriB y Hampsimi M. 307104iB, y TicocMy3i
(Vinichenko, 2007); B ypou. BocbMmaiii B ok. c. XmeneBa
(Ralo, 2003); ok. c. lepes'ssuku (Ralo, 2012); ok. ¢. Kozaku
(Ralo, 2012); ropa Pyma moonusy c. Pyma (Ralo, 2012);
ropa CuHboxa B oK. ¢. byxok (Ralo, 2012); ypou. [1ibpoBa
no6au3y M. tunsHu (Ralo, 2012). [lepeMulisiHCbKUH p-H:
c. 3acraBku-f0ayHiB, ropa AHapyxoBa (Zagulskiy, 1993);
ropa Jluca (¥iiMOBipHO, po3TallioBaHa MixX cejaMu bosioTHs
it TlomyciB) (Zagulskiy, 1993). IlycTOMUTIBCbKMI p-H:
miBAeHHO-CXigHi oK. c¢. IlinTemMHe, Ha y3jicci Oy4yuHWU,
04.06.2005, 1. bemnapceka, KO. Bepounbkuii (LWKS).

— TepHominibcbka 004, bepexkaHChbKMiI p-H: OK.
M. bepexanm (Zagulskiy, 1993); y xB. 28, 29, 33
HapaiBcokoro n-Ba, 2001, B.I. MensHuk, O.M. KopiHbKo
(KW); ok. c. YpMaHb, KB. 55 Ypmancekoro ji-Ba (Chernyak,
Synytsya, 2008); ox. c. JlanuH, ypouy. ManuniBka (Oliyar,
Protsiv, 2012). BopiuiBcbkuit p-H (3a Zagulskiy, 1993): ok.
c. BoskiBii, ypou. Typuibue; c. [epmakiBka; ok. c. Kpusue,
ypou. MypaBuHeupb; c¢. Hwubpa. Dbyvaubkuii p-H (3a
Zagulskiy, 1993): m. byuay; ok. M. byuau, ypou. 3acenopem;
c. fsznoseup. I[ycaTuHCbKUMU p-H: oK. ¢. Mani bipku,
kB. 58 KpacHsiHCbKOrO Js-Ba, ToBTpa Ilyma (Zagulskiy,

1993); ok. c. KpyruniB, kB. 75 KpacHsiHCbKOTO JI-Ba,
ypou. Cruinuit sip, 27.05.1994, H.M. Cuuak, O.0. Karano
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nam'siTka

(LWKS); niBHiuHi ok. ¢. KpyTuiiB, miBaeHHille caHATOPilO
"ToTpu" (caHaropiii po3rammoBaHuii y CaTaHiBCbKOMY p-Hi
XmenbHULBKOI 0071.), 30.04.2002, O. Karano, H. Ckibiibka,
O. AumpeeBa (LWKS); xB. 32 KpacHSIHCBKOTo JI-Ba
(Vinichenko, 2007). 3amimuibkuii p-H: oK. ¢. JloOpiBIsiHM,
ypou. O0ixeBa (Zagulskiy, 1993); ok. c. Ycrteuko, ypou.
ITycrenpust (Mandzyuk, 2014); cximHi ok. c. IuHbBbKiBII,
12.05.2016, O.0. Karano (LWKS). 300piBCbKMii p-H: OK.
cMmt 3amisui (Vinichenko, 2007). KoziBcbkuii p-H: ¢. [linHHA
(Zagulskiy, 1993). KpemeHenbsKkuii p-H: oK. c. 2Koioodu, ropa
CtpaxoBa (Zagulskiy, 1993); ypou. TapHoOip B ok. c. Benuki
MununiBui (Zelinka et al., 1998). I1intBoJ0OYMCHKUI P-H: OK.
c. TapHopyna (Andrzheyovskiy, 1855); M. Ckanar (Zagulskiy,
1993). TepeboBasaHcbkuii p-H: ¢. Ctpyci (Zagulskiy, 1993).

Cxione Ilodinnsa

— XwmenpHumbKa o004. [OpONOIBKMII  p-H: B ypod.
Komapna 3 ok. c¢. Yopuusomu, 13.05.1981, O.M. Ko
(KW) (Kovalchuk, Klots, 1987); miBmeHHO-3aXilHi OK. CMT
CaraniB (Vinichenko, 2007). Kam'sHetb-T1onibcbKuii p-H:
3aka3Huk "CoBunuii sip" y IIpuBOpOTCHKOMY JI-Bi 3 OK.
c. Buxsarnisui (Kovalchuk, Klots, 1987). JletnuiBcbkuii p-H:
ok. M. JletnuiB (Rogovich, 1869).

MNPYT-AHICTPOBCHKE MEXUWNPIYYA

Xomuncoka sucoyuna (3a Nykyrsa et al., 2012)

— YepuiBenpKka 001. 3aCTaBHIBCHKMI p-H: B OK. C. Manuit
Kyuypis. HoBocenuiibkuii p-H: B ypod. [opoauine Ha
niBaeHHil ok. c¢. YopHiBKa; Ha jiBomy Oepesi p. IykiB, y
KB. 5, 7, 9 Canaripcbkoro Jji-Ba; Ha paBomy Oepesi p. [yKiB,
y kB. 19, 38, 71, 72 YopHiBcbKoro Ji-Ba; Ha ropi bepna oins
c. BacnosiBui. M. YepHisiii, Canripcbkuii p-H: y KB. 50, 51
CanripcbKoro Jji-Ba. XOTUHCBKUI p-H: B OK. M. XOTHUH; Yy

KB. 2 i 20 KoJiHKiBe1IbKOTO JI-Ba M00JM3Y ¢. [PO3UHILi; B KB.
22 PyxoTuHcbhKoroO J1-Ba 0ijist ¢. PyxotuH; B oK. c. [puHsuka,
Ha xyropi KopHewTu.

[Tnwi paiionu Ipym-Jlnicmpogcvkoeo mexcupiuus

— IBano-®pankiBcbka 004, TayMallbKuid p-H: MiBHIYHO-
cximgHi oK. ¢. bykiBHa (Dmytrash-Vatseba, Shumska, 2016);
nonuHa dnictpa B ok. ¢. HuxHis (Vinichenko, 2007).

— YepHiBenpka 00.1. 3acTaBHiBCbKUI p-H: OK. ¢. [Toropu-
niBka, 05.05.2006, O. Bonyua, I. Jlapcen (CHER).

NPUAHIMTPOBCHKA BUCOYMHA

— Binanupka 001, Kosgatuncekumii p-H: ¢. MaxapuHiii,
08.1982, O.C. Ocasmok (VIN); Tam camo, ITiBICHHI OK.
c. Bepauropomnox, kB. 8§ Ko3saruucbkoro ji-Ba, 6isist BepxiB'st
noymnu p. IyiiBa, 3akasnuk "CecrpuHiBebka gada”, 19.05.2014,
€. BopoGiioB (KWHA).

— ZKutomupcbka  00.1.
c¢. Xmenuiue (Orlov, 2005).

bepauviBcbkuii  p-H: OK.
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— Kwuiscbka 001, Karapauipkuii p-H: B oK. M. Pxuiiis,
1896, Cunbory6 (Vinichenko, 2007); mniBaeHHO-CXimHi
oK. c¢. banuko-Ilyunnka, 1978, B.M. Jlio6uenko (KW)
(Lyubchenko, 1980); tam camo (Synko, Rakov, 2003).
IIpumimka: BCi i BKa3iBKM MOXYTb CTOCYBATHUCSI OJHOTO
JIOKAJTITETY.

[MOJITABCHKA PIBHMHA

— TlonraBcbka 00a. IlonTaBchbKMid p-H: OK. €. 3iHIi
(Ilichevskyi, 1928) (nmpumimka: aBTOp BKa3ye Ha MEBHY
CYMHIBHICTbh 1IbOro JIOKaJliTeTy); oK. c¢. byraiBka, 2009,
J.A. HaBupoB (KW). Hlumianbkuii p-H: oK. c¢. XaTKu
(Illichevskyi, 1928).

CEPEJHbOPYCHKA PIBHUHA

— XapkiBcbka 004, KonminHiii 3MIiiBCbKUI  MMOBIT
(Kovalevskyi, 1862) (nmpumimka: ¥WMOBIpHO, JIOKaJiTET
Oys0 BusiBIeHO y ToMilblIaHCLKOMY J1iCOBOMY MAacHUBi Yy
3MiiBCbKOMY p-Hi).

JOHELIbKA BUCOUYNHA

— Jlonenpka 00J1. CIOB'THCHKUI p-H: OK. M. CBSITOTIPCBK,
nicu Ha Cearux ropax (Taliev, 1896).

KAPITATH
Ipukapnamcoka gucovuna

— IBano-®pankiBchka 00.1. [annibkuii p-H: oK. M. [anuny,
ypou. Tamuu Topa, 20.05.2006, O. Hakoneunwnii (LWKS);
ypou. bpyueBa (Phytodiversity..., 2012); ok. M. BypiituH,
ropa Kacosa (Zagulskiy, 1993); c. bouiis, ypou. Konuporu
(Zagulskiy, 1993); Kanycbkuit p-H: oK. ¢. HoBuus, npasuii
oeper p. JlimHuii (Zagulskiy, 1993); ox. c¢. Crapuii YrpuHis,
MpaBoOepexXHi cxuau aoauHu p. bepexHuui (Zagulskiy,
1993). Konomuiicbkuii p-H: 3axiiHi oK. c¢. KHsDKaBip,
ypou. Kuspkuit  aBip  ("KHspKABipchbkuii" — 3aKa3HMK),
07.07.1957, M.1. Koros, T.SI. Omenbuyk (LW) (Zagulskiy,
1993) (npumimka: 1UBOTO X JIOKAIITETY CTOCYIOThCS
JitepatypHi BKaziBku T1ipo 3poctaHHs C. calceolus B
ok. M. Komnomui); ypou. OOyBik (Zagulskiy, 1993); cmt
Meuenixun, 65 kB. [leueHixkuHCcbKOro Jj-Ba (Zagulskiy,
1993). KociBcbKMil p-H: AyXe€ PIIKO y JMUCTSHMX Jiicax Ta
Ha y3maiccsx B HITIT "Tyayaemmna” (Phytodiversity..., 2012).
HaaBipusiHchbkuit p-H: oK. M. HaasipHa, ypou. [Toroku, 2
kB. HangipHsiHcbkoro Ji-Ba (Zagulskiy, 1993); c. JlaHuuH
(Zagulskiy, 1993).CHsaTuHCcbKMU p-H: ¢. lmninui (Vinichenko,
2007). TucMeHMIIbKHI p-H: ¢. BoBunHelb (Zagulskiy, 1993);
c. TannyciBka (Zagulskiy, 1993); c. CrpuraHui (Zagulskiy,
1993); cximHi ok. c. IToGepexks, 3akazHuk "Ko3zakosa
monuHa", cTiHka Han p. buctpuinero (Dmytrash-Vatseba,
Shumska, 2016).

— JIbBiBcbka 0001, CamOipchKuii p-H: OK. M. Pymku
(Zagulskiy, 1994).
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— YepuiBenpka 00.1. BuskHuUIIbKUI p-H: BalkiBcbke 1-Bo,
kB. 11 (Tokaryuk, 2006). IepraiBchkhii p-H: MiX cellaMKi
TepHaBka it Xpsitibka, 0ykoBuii Jic, 25.05.2000, O.J1. Bonyua
(CHER) (Volutsa, Chorney, 2003). I1u6oiibkuit p-H: ¢. Bajs
Ky3sbmuHa, xB. 5—7, 9, 24, 34 (Tokaryuk, 2006); Tam camo,
kB. 15, 16, 27, 29 (Reshetyuk, 2008); c. IlopyGHe, kB. 78
Ky3pmuncbkoro s-Ba, 06.1993, 1.I. Yopneii (CHER); mix
cMmt [mboka i c. YepBona [lioposa (Tokaryuk, 2006); cMmt
Iuboka, ypou. Jlazu (Tkachyk, 1991); c. Huxui CuniBli,
kB. 39 i 50 TepHaBcwkoro Jj-Ba (Tokaryuk, 2006); c. BepxHi
Cumnisui, 22.08.1990, 1.I. Yopneit (LW); ok. c¢. Kam'sHka,
kB. 20 BepxHboreTpiBetibkoro ji-Ba, 17.07.1963, 3. Topoxoa
(CHER); ok. c. bina Kpunuiis, k8. 41 BepxHbOneTpiBe1LIbKOTO
n-Ba, 15.07.1992, 1.I. Yopueit (CHER). KiimaHncekuii p-H:
c. bina (Zagulskiy, 1993); c. Crpineubkuii Kyt, «B.
8 i 9 PeBHsaHcbkoro n-Ba (Zagulskiy, 93); tam camo,
KB. 12 PeBHsiHCbKOro na-Ba, 15.09.2004, A. Toxapiok,
O. Boayua (CHER). CTOpOoXMHEIBKUN p-H: MiX
cenamu Crnacbka Ta Jlyoose, kB. 1, 3, 9, 10 Cropoxu-
Heupkoro Jsi-Ba (Tokaryuk, 2006); c. Crapi BpockiBiii,
kB. 32 CropoxuHelbkoro Ji-Ba, 19.05.2002, A.I. Tokapiok
(CHER); wmix cemamu CHsuiB i Kam'ana, 07.1998,
I.I. Yopueit (CHER); mix cenamu Tucoeub i [luboyok,
kB. 10 KyuypiBchkoro j-Ba, mam'siTka rpuponu "TucoBuit
ap”, 27.05.1975, B. Toxkapuyk (CHER); Tam camo,
3anoBigHe ypouniie "ManoBatauit" (npumimka: xB. 121 13
KyuypiBcbkoro s1-Ba), 01.06.2001, 1.I. Yopneit (CHER); Tam
camo, kB. 17 Kyuypiscekoro i-Ba, 01.06.2001, I.I. YopHeit
(CHER); mix cenamu [mu6ouoxk i Benukuii Kyuypis, ypou.
Bosuuii sip, TcoBa ainsiHka, 11.08.2000, 1. Yopneit, B. bya-
xak (CHER); 3axinsi ok. ¢. Muxanbya, 9.05.1926, M. Gusuleac
(CHER). M. UYepniBui, LlIeBYCHKIBCBKMII p-H: ypou.
Heuwno (Zagulskiy, 1993); Tam camo, kB. 22 PeBHSIHCBKOTO
J-Ba, 3akazHuK "llenmHo", B GykoBomy Jici, 08.05.2002,
I.I. Yopneii, B.B. bymxak (CHER); tam camo, KB. 21
PeBHsiHCBKOTO J1-Ba, 21.05.2003, A. Tokaptok (CHER).

Bucokoeip's Kapnam

— 3akapnarcbka 00.1. PaxiBcekuii p-H: ok. c. Kobutenbka
[Mongna (Zagulskiy, 1993); ypou. Boponosati B ok. c. JIyr,
06.1851, Wagner (BP); ypou. 3umip B ok. c. JlasemuHa,
(Bunyak et al., 2008).

— IBano-®pankiBcbka 00J1. JJOMMHCHKUIA p-H: TIIBAEHHO-
3axigHi ok. ¢. Crapuii MusyHb, B ypou. Xytip [inbokuii
(npaBuii 6eper p. Mizyuku 6ins ropu LllaBHa) (Bunyak et
al., 2010).

KPUMCLBKI TOPU

— AP Kpum. Anymtuaceka MP: ropa Benuka Yyuens,
29.05.1916, BaubkoB (YALT); LleHTpajiibHa KOTJIOBMHA
("KpuMchkuii” TIpUpOMHUIA 3aTOBiMHUK), OIS p. AJIBMH,
y cocHoBoMy uici, 16.07.1955, M. Koros, A. €B30poB,
B. PomanoB (KW); wmix ba6yran-fiinoo Ta xpedTom
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Cunan-/Jlar, 6ins  KocMo-/laMiaHOBCHBKOro  MOHACTUPSI
(Zelenetskiy, 1906); tam camo, 25.05.1912, M. CaBeHKOB
(KW); nan m. Anymroro (Wulff, 1930); nonuna p. Anauyk
(Wulff, 1930). baxuncapaiicbkuii p-H: Oy4MHU MiBHIYHOTO
makpocxwity lomoBuoi rpsou (Wulff, 1930); niBHiuHMi
Makpocxuin Kpumcbkux rip, 37 kM 1o moposi fnra —
baxuucapaii, y Oyuwmni, 20.08.1974, I.C. Kykosuus,
10.P. lenar-Cocouko, A.I1. dinyx (KW); ypou. Manrym,
09.05.1916, BanbkoB (YALT); ymenuna Kypy-Y3eHb Ois
c. Cokonune, 07.08.1907, BanbkoB (YALT); cximHi OK.
c. Cokonune, mxepeno Kepesni (Wulff, 1930); monuHa
p. donra (Wulff, 1930). Aatuncbka MP: cniyck no badyraH-
Aiinu, Ha baxuucapaiicbkomy 1ioce, 15.05.1907, BanbkoB
(YALT); cxun r. Poman-Kom, 30.05.1916, Banbkos (YALT);
oK. ¢. OnonsHeBe, [padoBcekuii (YALT).
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MenbHuk B.1., lunnep O.1., Hecun 1O 1. [Tommpenns

Cypripedium calceolus (Orchidaceae) B Yxpaini. Ykp. 60T.

XKypH., 2018, 75(1): 20—32.

HauionanpHuii 6otaniunuii caa im. M.M. [puiika HAH
Ykpainu

Bys1. TumipsizeBcbka, 1, Kuis 01014, Ykpaina

CTtarTs npucBsiYeHa 3'sICYBaHHIO OCOOJIMBOCTEM reorpadiv-
HOTO MOIIMPEHHS PAPUTETHOTO €BPa3ilicbKOro 60peasbHOro
Buny Cypripedium calceolus na teputopii Ykpainu. 3a pe-
3yJbTaTaMU OMpPALIOBAHHS YMCIEHHUX JITEPaTypHUX IXKe-
pen, repbapHux poHAiB 12 60TaHIYUHMX YCTAHOB i MaTepialliB
BJIACHUX TTOJTbOBUX MOCIIKEHB 3a BeCh Mepiof (hIopucTud-
HOTro BMBUYEHHSI TepuUTOpii YKpaiHu Oysio 3acdikcoBaHo 225
JIOKAJITETIB BUAY, Y T. 4. 169 — y piBHUHHII 9acTUHI Kpai-
Hu, 43 — y Kapnarax, 14 — Kpumcbkux ropax. bimpmricts i3
HUX CKOHIIEHTPOBaHA TEpPeBaXKHO B IMIBHIUHUX i 3aXiTHUX
perioHax YkpaiHu, rojloBHuUM 4ynHOM Ha [lojicbkiit HU30-
BUHI, 3axigHiii yactuHi BosuHo-IloniibcbKoi BUCOUYMHMU,
Postouui, [Tpukapnatri, a Takox y ropax Kpumy. Ha ocHoBi
y3araJlbHeHUX XOPOJIOTiYHUX BiJOMOCTEI CTBOPEHO NETallb-
Hy Kaptocxemy nommpeHHs C. calceolus B YkpaiHi TOUKO-
BUM MeToaoM. IliBmeHHa MeXa OCHOBHOI YaCTMHM apeay
BUIy B Halllilf KpaiHi MPOXOAUTh Y3AOBX HACEICHUX IMTyHKTiB
ITepua—Xotun—Kwuraitropoa—Jleruuis—bepanuiB—Ko3si-
tuH—PxumiB—Hixun—IlontaBa—3wmiiB. Bun HaiibiabIn
pinkicHuii Ha [TpuaHinpoBchKiit BucouunHi Ta [puaHinpos-
CbKill HM30BWHI. €M1HA BKa3iBKa PO 3pOCTAHHS BUIY Ha
tepurtopii JloHerbkoro KpsixKy Hanexutb B.1. Taxiesy (1896),
SIKWI{ BUSIBJIEHY HUM DOCJIMHY B HEKBITYyYOMY CTaHi HaBiB
i HazBotwo "Cypripedium sp." I1i3Hillle e MiclIe3HAXOIKEH-
HSI Tak i He OYyJ10 HiKMM MmiaTBepakeHe. Po3kpuTo nuHamiky
HaKOIMUYEHHS XOpoJoriyHux Bimomocteii npo C. calceolus B
Ykpaini. 1o xinng XIX ct. 3arajoMm Oyno BUsIBIeHO 47 JIO-
KaJiTeTiB BuAY, y XX c¢T. — 133 HOBUX JIOKAJIITETH, a B HOBO-
My ctouitTi — 45. llloHaliMeH1e 29 Miclie3HaXOMKEeHb BULY
Ha ChOTOMHIIIIHIN JeHb € 3HUKIMMU. Halibinblia KinbKicTh
3HUKJIMX JIOKaJiTeTiB Bigoma 3 Kutomupcbkoro it Kuis-
cbkoro [lomiccst Ta [1puaHinpoBCbKOT HU30BUHU. 3 OIJISILY
Cy4acHOTO TeorpadiyHOTO TOIMMPEHHSI IILOTO, X0ua U pim-
KiCHOTO, aJie IIUPOKOapeaJIbHOTO BU/Y, BiIHECEHHS 10T0 10
TPETUHHUX PEJIiKTIB y Halllill KpaiHi € MTOMUJIKOBUM.

KumouoBi coBa: Cypripedium calceolus, apean, YkpaiHa
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MenbHux B.U., [lungep A.U., Hecbin 1O /1.
Pacnpoctpanenue Cypripedium calceolus (Orchidaceae) B
Ykpaune. YKp. 60T. XypH., 2018, 75(1): 20—32.

HanuonanbHbliii 6otannyeckuii cang um. H.H. Tpuiiko
HAH Yxpaunbt
yi1. Tumupsizesckas, 1, Kues 01014, YkpanHa

CraThsl TIOCBSIIIEHA M3YyYEHMIO OCOOCHHOCTEHl Teorpadu-
YEeCKOro paclpoCTpaHEHUS] PEAKOTO U OXpaHsSIeMOTo eBpa-
3uiickoro 6opeanbHoro Buna Cypripedium calceolus Ha Tep-
putopuu YKpauHbl. B pesynabrare oOpaOOTKM MHOTOYMC-
JICHHBIX JIUTEPATYpPHBIX MCTOYHUKOB, repOapHbIX (hOHIOB
12 GoTaHUUYECKUX YUPEXKIESHUI U MaTepUuaioB COOCTBEHHBIX
MOJICBBIX MCCJIEIOBAHMUIA 32 BECh MIepHO (PIOPUCTUIECKOTO
U3yYEHUs TEPPUTOPUN YKparHbI ObLIO 3a(UKCUPOBAHO 225
JIOKQJTUTETOB BUJA, B T. 4. 169 — B paBHUHHOIA YacTu CTpa-
HbI, 43 — B Kapmarax, 14 — KpeIMckux ropax. boabImHCTBO
M3 HUX CKOHLEHTPUPOBAHO MPEUMYIIECTBEHHO B CEBEp-
HBIX ¥ 3aTIaIHBIX peTMOHAX YKpauHbI, TJIABHBIM 00pa3oM Ha
IMonecckoit HM3MeHHOCTH, 3amagHoil yactu BosbiHo-Ilo-
JIOJBCKOM BO3BbIIIEHHOCTU, Pactoune, B [lpukapnatbe, a
Takke B ropax Kpsima. Ha ocHoBe 0000111eHHOTO XOpOJo-
TUYEeCKOT0 MaTepraja co3aaHa TOYeYHBIM METOIOM TOIPO0-
Has kaprocxema pacnpoctpaHeHus C. calceolus B YkpanHe.
IOxHast rpaHulla OCHOBHON 4YacTU apeaja BuJa B Halllei
CcTpaHe MPOXOIUT BIOJIb HACEJIEHHBIX IMyHKTOB Iepa—Xo-
TuH—Kuraiiropon—JletnueB—bepanyeB—Kazatun—Pxxu-
meB—HexuHn—ITontaBa—3mueB. Bun Haubosiee peakuii Ha
IMpunHenpoBCcKoii Bo3BbIIeHHOCTH U [IpumHETpPOBCKOM
HU3MEHHOCTU. EIMHCTBEHHOE yKa3aHue O BUAEC Ha Tep-
putopuu oHeukoro kpsika npuHamiexut B.U. Taauesy
(1896), koTOpBINi HAICHHOE MM B HEILBETYILEM COCTOSI-
HUW pacTeHue mpuBen noja HaszBaHueM "Cypripedium sp."
[To3xe 3TO MECTOHAXOXJIEHUE TaK U He ObUIO HUKEM MOJI-
TBepKIeHO. PackpbiTa TMHAMUKA HAKOTUIEHUS XOPOJIOTHYe-
ckux cBeneHuit o C. calceolus B Ykpaune. K koHiy XIX B.
BCEro OBLIO BBISIBICHO 47 JTOKaJIMTETOB Buaa, B XX B. — 133
HOBBIX JJoKanuTeTa, a B XXI B. — 45. He menee 29 mecToHa-
XOXJIEHUI BUJa Ha CErOAHSIIHUIA JeHb CJIEAYET CYUTATh UC-
Ye3HYBIIUMU. Bojiblie Bcero Takux JIOKAIUTETOB U3BECTHO
¢ Kutomupckoro u Kuesckoro Ilosecwst u [lpunHenpos-
CKOIl HU3MEHHOCTH. YUUTbIBasi COBpEMEHHOEe reorpaduye-
CKO€ pacIrpoCTpaHEHUE ITOr0, XOTS U PEIKOTO, HO ITUPOKO-
apeaJbHOTO BUA, OTHECEHUE €ro K TPETUIHBIM PEIMKTaM B
Hallleil cTpaHe SIBJsSIeTCs OLIMOOYHbBIM.

Kumouessie cnoBa: Cypripedium calceolus, apean, YkpanHa

Ukr. Bot. J., 2018, 75(1)
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Khodosovtsev O.Ye., Darmostuk V.V. New for Ukraine species of lichens and lichenicolous fungi from marl limestones in the
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Abstract. During the recent field season, we focused on lichens and lichenicolous fungi of petrophytic steppe habitats. They are
widespread within the Black Sea Lowland in Ukraine. The marl limestones and pure limestone pebbles are outcropped in the
central parts of the steppe slopes. The stone surfaces are colonized by pioneer lichen communities where endolithic life forms are
mostly imperceptible. The petrophytic steppe habitats are protected in Europe. Six new for Ukraine species of lichens and two
species of lichenicolous fungi from these habitats are reported in the article. A lichenicolous fungus, Acaroconium punctiforme,
is characterized by subglobose black pycnidia, ampuliform conidiogenous cells, enteroblastic broadly ellipsoid aseptate pale
brown conidia and Sarcogyne regularis as a host. Aspicilia subfarinosa has chalky-white thallus with farinose, smooth surface
with occasional small cracks. The lichenicolous fungus Lichenochora wasseri s. 1. was found on Xanthocarpia lactea. It is a new
host for this lichenicolous fungus. Psorotichia montinii has minutely areolate thin crustose to almost powdery blackish thallus,
minute invisible apothecia with punctiform discs. Verrucaria bernaicensis is characterized by pale gray, epruinose, areolate or
subsquamulose thallus, immersed perithecia, lacking involucrellum, and small ellipsoid ascospores. Verrucaria papillosa difters
from V. viridula by its completely endolytic thallus and undeveloped involucrellum. Verrucaria schindleri is similar to V. muralis,
but has dark exciple in the lower part. The localities in Ukraine, ecology and distribution data for the new records are provided.

Keywords: Acaroconium, Aspicilia, Lichenochora, Psorotichia, Verrucaria, Ukraine

Introduction (MBS—1, Micromed—2) in water, 10% KOH (K),
Lugol's iodine, directly (I) or after KOH pretreatment
(K/I). We measured specimens in water to 0.2 pm
accuracy for ascospores, conidia, asci, ascomatal cells
and conidiogenous cells, and to 5 pm accuracy for
ascomata. Measurements are given as (min—)mean—
SD—mean+SD(—max). Photographs were taken with a
Levenhuk C510 NG camera. All examined specimens
are deposited in the lichenological herbarium of

During the recent field season, we focused on the
lichens and lichenicolous fungi of the petrophytic
steppe habitats. These are within the Black Sea
Lowland in Ukraine. Usually, the marl limestones or
pure limestones pebbles are outcropped in the central
parts of the steppe slopes. Over time, colonies of the
pioneer lichen communities of endolithic life forms
are mostly imperceptible. It is one of the first stages in i ; .
biological weathering and pedogenesis. The complex Kherson State University (KHER).The lichenicolous

of petrophytic steppe habitats is protected in Europe fungi are marked by ast.ensk L The flames of lichens
(Didukh et al., 2016). Six new for Ukraine species of and lichenicolous fungi are given according to Index

lichens and two species of lichenicolous fungi from Fungorum, 2017 (http:// indexfungorum.org/).

these habitats are presented in the article. Results and discussion

Materials and methods * Acaroconium punctiforme Kocourk. & D. Hawksw.

Specimens were examined using standard light (Figure, a—c) . . '
microscopy techniques with LOMO microscopes Specimen examined. Ukraine. Zaporizhzhya Region,
Melitopol District, Troyitska balka, 47°04'17.6" N
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35°26'08.2" E, alt. 20 m, on apothecia and thallus of
Sarcogyne regularis, on marl limestone pebbles, 23
October 2008, A. Khodosovtsev, T. Zavyalova (KHER
10845).

Our specimen is characterized by subglobose
immersed black pycnidia 55—70 pm in diam.,
ampuliform conidiogenous cells and enteroblastic
broadly ellipsoid aseptate pale brown conidia with
1-2 oil droplet, (5.6—)5.8—6.6(—7.4) x (3.0—)3.8—4.8
(=5.2) um (n = 20). This lichenicolous fungus was
reported from the Czech Republic, Germany, Slovakia
and USA (Kocourkova, Hawksworth, 2008).

Aspicilia subfarinosa (J. Steiner) Senkard. & Sohrabi

Specimens examined. Ukraine. AR Crimea, Sudak
District, near Sudak, Dachnoe village, alt. 700 m, on
limestone infected by Lichenostigma cf. elongatum, 7
May 2001, A. Khodosovtsev (KHER 289 as Aspicilia
farinosa); Yalta, Nature Reserve "Cape Martyan", on
limestone rocks, 15 September 1999, A. Khodosovtsev
(KHER 404, 405 as Aspicilia farinosa); Mykolaiv
Region, Yelanetsky District, Yelanetsky Nature Reserve,
balka Prusakova, on limestone, 1 December 2007,
T. Boiko (KHER 4134 as Aspicilia farinosa); Novoodesky
District, Mykhaylivka village, Yelanetsky Nature
Reserve, Mykhaylivsky  Steppe, 47°23'56.2" N
31°37"23.5" E, alt. 16 m, on marl limestone pebbles,
26 May 2017, A. Khodosovtsev, V. Darmostuk (KHER
10801).

This species has chalky-white thallus with farinose,
smooth surface with occasional very fine cracks. In
Ukraine, it was collected under the name Aspicilia
farinosa (Khodosovtsev, Redchenko, 2002). The epitype
of the last species refers to genus Lobothallia (Nordin
etal., 2010). Aspicilia subfarinosa is known from France,
Israel, Iran, Iraq, Syria, Turkey (Senkardesler, Sohrabi,
2011).

* Lichenochora wasseri S.Y. Kondr. s. 1.

Specimen examined. Ukraine. Kherson Region, Novo-
vorontsovsky District, Stara Osokorivka village,
47°27"24.4" N 33°50'59.3" E, alt. 50 m, on Xanthocarpia
lactea (thallus), on marl limestone pebbles, 3 June 2017,
A. Khodosovtsev, V. Darmostuk (KHER 10801).

The species forms black oval to pyriform perithecia,
periphyses up to 25 pm long and up to 4 pm wide,
unitunicate asci, 60—75 x 10—13 pum and ellipsoid
1-septate hyaline smooth walled strongly constricted
at septum ascospores, (14.2—)15.0—17.2(—18.8)x
(7.6—)8.2—9.2(—=10.4) um (n = 25). It fits well in the
protologue of L. wasseri S.Y. Kondr. (Navrotskaya
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et al., 1996), but has slightly smaller ascomata
(250—360 x 250—300 pm vs. 230—280 % 200—250 pwm
in our specimen). Some specimens reported as
"Lichenochora aff. wasseri S.Y. Kondr." on thallus of
Caloplaca cf. velana from Spain (Navarro-Rosinés et al.,
1998) differ by larger ascospores (10—)14—15.8—17
(—20) x (6.5—)7—7.9—8.5(—9) um. Xanthocarpia lactea
is a new host. Previously, L. wasseri has been reported
from Sweden, Israel (Navrotskaya et al., 1996) and
Russia (Urbanavichus, Urbanavichene, 2014).

Psorotichia montinii (A. Massal.) Forssell

Specimen examined. Ukraine. Mykolaiv Region,
Novoodesky District, Mykhaylivka village, Yelanetsky
Nature Reserve, Mykhaylivsky Steppe, 47°23'56.2" N
31°37'23.5" E, alt. 16 m, on marl limestone pebbles,
26 May 2017, A. Khodosovtsev, V. Darmostuk (KHER
10846).

Minutely areolate thin crustose to almost powdery
blackish thallus, minute invisible apothecia §0—120 pm
in diam. with punctiform discs are diagnostic for this
species. It was reported from Europe, Northern Africa
and North America (Egea, 1996; Schultz, 2007; Schultz,
Aptroot, 2008; KneZevi¢, Mayrhofer, 2009; Wirth et al.,
2010; Urbanavichus, Urbanavichene, 2011).

Verrucaria bernaicensis Malbr. (Figure, d—f)

Specimen examined. Ukraine. Zaporizhzhya Region,
Melitopol District, Troyitska balka, 47°04'17.6" N
35°26'08.2" E, alt. 20 m, on limestone pebbles, 23
October 2008, A. Khodosovtsev, T. Zavyalova (KHER
7359).

The species is characterized by pale gray, epruinose,
areolate or subsquamulose thallus, immersed perithecia
0.2—0.3 mm diam., lacking involucrellum, and small,
ellipsoid ascospores (8.2—)9.4—10.0—10.8(—11.6) x
(6.5-)7—7.9—8.5(—9) um. Previously, it was known in a
few European countries (Malbranche, 1869; Liskaet al.,
2008; Roux, 2012), Asia (Urbanavichus, Urbanavichene,
2013) and North America (Breuss, 2007).

Verrucaria papillosa Ach. (Figure, g—i)

Specimen examined. Ukraine. Mykolaiv Region,
Novoodesky District, Mykhaylovka village, Yelanets
Nature Reserve, Mykhaylivsky Steppe, 47°23'56.2" N
31°37'23.5" E, alt. 16 m, on marly limestone pebbles,
26 May 2017, A. Khodosovtsev, V. Darmostuk (KHER
10804).

It is a widely distributed species in Europe, Asia,
North America and Tasmania (Breuss, 2007).
Sometimes it was synonymized with Verrucaria viridula
(Orange, 2004), but the last one differs by usually
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Acaroconium punctiforme: a — infected apothecia of Sarcogyne regularis (scale 1 mm), b — section through pycnidia
(scale 100 um), ¢ — conidia (scale 10 um). Verrucaria bernaicensis: d — general habit (scale 1 mm), e — section through perithecia
(scale 100 um), f— ascospores (scale 10 um). Verrucaria papillosa: g— general habit (scale 1 mm), 2 — section through perithecia
(scale 200 pm), i — ascospores (scale 25 um). Verrucaria schindleri (KHER 10847): j — general habit (scale 1 mm), k£ — section
through perithecia (scale 150 pm). Verrucaria muralis (KHER 7563): [ — section through perithecia (scale 150 um)
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greenish brown to dark brown epilithic thallus, and a
small apical involucrellum.

Verrucaria schindleri Servit (Figure, j—k)

Specimens examined. Ukraine. Mykolaiv Region,
Bereznehuvate District, Prishyb village, 47°12'48.6” N
32°50'14.9" E, alt. 44 m, on marl limestone pebbles,
31 May 2017, A. Khodosovtsev, V. Darmostuk (KHER
10847); Novoodesky District, village Mykhaylivka,
Yelanetsky Nature Reserve, Mykhaylivsky Steppe,
47°23'56.2" N 31°37'23.5" E, alt. 16 m, on marl
limestone pebbles, 26 May 2017, A. Khodosovtsev,
V. Darmostuk (KHER 10800); Kherson Region,
Beryslav District, Dudchany village, 47°06'27.2" N
33°41'01.8" E, alt. 25 m, on marl limestone pebbles,
4 June 2017, A. Khodosovtsev, V. Darmostuk (KHER
10812); Novovorontsovsky  District, Gavrylovka
village, 47°12'01.3" N 33°49'59.8” E, alt. 41 m, on
marl limestone pebbles, 30 July 2017, A. Khodosovtsev,
V. Darmostuk (KHER 10811); Zaporizhzhya Region,
Melitopol District, Troyitska balka, 47°04'17.6" N
35°26'08.2" E, alt. 20 m, on marl limestone pebbles, 23
October 2008, A. Khodosovtsev, T. Zavyalova (KHER
7362).

Additional specimen examined. Verrucaria muralis
(Figure, /): Kherson Region, Beryslav District,
near Mylove village, on limestone, 19 July 2008,
A. Khodosovtsev,L. Gavrylenko (KHER 7563).

Verrucaria schindleri is very similar to V. muralis. The
first species differs by blackish brown exciple even in
thin sections. It is widely distributed in Europe (Servit,
1948; Sechting, Alstrup, 2008; HeiOmarsson et al.,
2009; Wirth et al., 2010; Strasser et al., 2015) and poorly
known in Northern America (Breuss, 2007).

Acknowledgments

Yakiv Didukh, Ganna Naumovich, Ivan Moysiyenko and
Igor Pylypenko were of indispensable assistance during
fieldwork excursions. This study was financially supported by
the Ministry of Science and Education of Ukraine (Project
No. 0116U004735).

REFERENCES

Breuss O. Verrucaria. In: Lichen Flora of the Greater Sonoran
Desert Region. Eds T.H. Nash 111, C. Gries,F. Bungartz.
Tempe: Arizona State Univ., 2007, vol. 3, pp. 335—377.

Biotopes of the Crimean Mountains. Ed. Ya.P. Didukh. Kyiv:
Interservis, 2016, 292 pp. [biomonu [ipcvkoeo Kpumy.
Pen. A.I1. dinyx. Kuis: TOB "HBII Intepcepsic”, 2016,
292c.].

Egea J.M. Catalogue of lichenized and lichenicolous fungi
of Morocco. Bocconea, 1996, 6: 19—114.

36

Heidmarsson S., Alstrup V., Hognabba F., Motiejiinaité J.,
Nordin A., Pykédld J., Suija A., Timdal E., Westberg M.
Floristic news from the NLF Iceland excursion 2009.
Graphis Scripta, 2009, 24: 19-25.

Khodosovtsev A.Ye., Redchenko O.O. Ukr. Bot. J., 2002,
59(1): 64—71. [XomocoBuer O.€., Pemuenko O.O.
AHOTOBaHMI CIMMCOK JIMIIAWHKKIB 3amoBiqHuKa "Muc
Mapt'sau" (Ykpaina). Ykp. 6om. scypH., 2002, 59(1): 64—
711].

Knezevi¢ B., Mayrhofer H. Catalogue of the lichenized and
lichenicolous fungi of Montenegro. Phyton, 2009, 48(2):
283—328.

Kocourkova J., Hawksworth D.L. Acaroconium punctiforme
gen. sp. nov.,, a new lichenicolous coelomycete on
Acarospora species and Sarcogyne regularis. Lichenologist,
2008, 40(2): 105—109.

Liska J., Palice Z., Slavikova S. Checklist and Red List of
lichens of the Czech Republic. Preslia, 2008, 80(2):
151-182.

Malbranche A. Lichens de la Normandie ou Catalogue
descriptif des Lichens de cette région, classés d'aprés la
méthode du docteur Nylander. Bull. Soc. Amis Sci. Natur.
Musée de Rouen, 1869: 335—369.

Navarro-Rosinés P., Boqueras M., Roux C. Nuevos datos
para el género Lichenochora (Phyllachorales, Ascomicetes
liquenicolas). Bull. Soc. Linn. Provence, 1998, 49:
107—124.

Navrotskaya I.L., Kondratyuk S.Ya., Wasser S.P., Nevo E.,
Zelenko S.D. Lichens and lichenicolous fungi new for
Israel and other countries. Israel J. Plant Sci., 1996,
44(2—3): 181—193.

Nordin A., Savic S., Tibell L. Phylogeny and taxonomy of
Aspicilia and Megasporaceae. Mycologia, 2010, 102(6):
1339—1349.

Orange A. The Verrucaria fuscella group in Great Britain
and Ireland. Lichenologist, 2004, 36(2): 173—182.

Roux C. Liste des lichens et champignons lichénicoles de
France. Bull. Soc. Linn. Provence, 2012, 16: 1-220.

Senkardesler A., Sohrabi M. Aspicilia subfarinosa, the
correct name for A. substerilis. Mycotaxon, 2011, 115(1):
99—106.

Schultz M. Psorotichia. In: Lichen Flora of the Greater
Sonoran Desert Region. Eds T.H. Nash III, C. Gries,
F. Bungartz. Tempe: Arizona State Univ., 2007, vol. 3,
pp. 279—-284.

Schultz M., Aptroot A. Notes on poorly known, small
cyanobacterial lichens from predominantly wet tropical
to subtropical regions. Sauteria, 2008, 15: 433—458.

Servit M. Species novae generis lichenum Verrucaria.
Vestn. Kral. Ceske Spolecn. Nauk, 1948, 10: 1-20.

Sechting U., Alstrup V. Danish lichen checklist. Kabenhavn:
Museum Tusculanum, 2008, 46 pp.

Strasser E.A., Hafellner J., SteSevi¢ D., Geci F, Mayr-
hofer H. Lichenized and lichenicolous fungi from the
Albanian Alps (Kosovo, Montenegro). Herzogia, 2015,
28(2): 520—544.

Urbanavichus G., Urbanavichene I. New records of lichens
and lichenicolous fungi from the Ural Mountains,
Russia. Folia Cryptogam. Estonica, 2011, 48: 119—124.

Ukr. Bot. J., 2018, 75(1)



Urbanavichus G., Urbanavichene I. New records of
pyrenocarpous lichens from the NW Caucasus (Russia).
Herzogia, 2013, 26: 123—129.

Urbanavichus G., Urbanavichene I. An inventory of the
lichen flora of Lagonaki Highland (NW Caucasus,
Russia). Herzogia, 2014, 27: 285—319.

Wirth V., Hauck M., von Brackel W., Cezanne R., de Bruyn U.,
Diirhammer O., Eichler M., Gniichtel A., Litterski B.,
Otte V., Schiefelbein U., Scholz P, Schultz M.,
Stordeur R., Feuerer T., Heinrich D., John V. Checklist
of lichens and lichenicolous fungi in Germany. Gottingen:
Georg August Univ. Gottingen, 2010, 236 pp.

Recommended for publication by Submitted 27.11.2017

S.Ya. Kondratyuk

Xomocosies O.€.", lapmoctyk B.B."> Hosi ais1 Ykpainu
BU/IM JIMIIAAHNUKIB Ta JiXeHo(iTbHUX rpubiB 3 MepreicTux
panHsKiB IliBHiunoro IlpmyopHomop's. YKp. GOT. XKypH.,
2018, 75(1): 33-37.

'XepcoHChbKM nepkaBHUI YHIBEPCUTET

BYJI. YHiBepcuteTCchKa, 27, Xepcon 73000, YkpaiHa
HaujioHaJbHMIA TPUPOIHUI TApK
"HWXHBOIHITIPOBCHKUIA",

Bya. [letpeHka, 18, Xepcon 73000, Ykpaina

ITpoTaroMm OCTaHHBOTO TMOJILOBOTO CE30HY AOCIiIKYBaIU
JIMIIARHWKY 1 JTiXeHOMLTBHI TprOM B TIETPOMITHUX CTETIOBUX
oiotonax. Bonu mnomupeHi B mexax I[lpuyopHOMOpChKOL
HU30BMHMU, JI€ B CEPEIHill YaCTUHI CTEIOBUX CXUJIiB BUMM-
BalOThCSl BAITHSIKOBI Ta MEPreIMCTi KaMiHIli. 3rogoM iX Ko-
JIOHI3YIOTb MIOHEPHi JIMIIAWHUKOBI YIPYIIOBaHHS, e TIepe-
BaXaloTb €HAOJITHI XUTTEBI hopmu. Komruieke nerpoditux
CTEITOBHX OiOTOTIIB OXOPOHSIEThCS B €Bporii. Y cTarTi mpen-
cTaBjieHa iHGopMallisd IIOM0 3HAXiZOK INECTH HOBUX IS
VYKpaiHu BUIIB JIMIIAWHUKIB i JABOX BUIIB JiXeHOMIIbHUX
rpu6iB, 3HaligeHuX B LuX Oiortonax. JlixeHodinbHUii rpud
Acaroconium punctiforme XapakTepu3y€eTbCs CyOr00yIsSpHU-
MU YOPHUMU MiKHiAaAMU, aMITyJONONIOHUMU KOHiTiOTeHHU -
MU KJIITUHAMU, €HTEPOOJACTUMHUMU IITMPOKOETITICOITHUMU
HECeNnTOBAaHUMU OJIiT0-KOPUYHEBUMHU KOHITisSIMU i 3pocTae
Ha Sarcogyne regularis. JluaiiHuk Aspicilia subfarinosa
Ma€  OJHOMAHITHO-HAKWUIMHY Oily cjlaHb 3  IJaj-
KOIO TIOBEpPXHEI0 1 HEeperyasspHUMU JyXe [IpiOHU-
My TpimuHkamu. JlixeHodinbHuit Tpub Lichenochora
wasseri s. 1. OyB BusiBneHMit Ha Xanthocarpia lactea,
KM € Woro HOBUM rocnojapeM. Psorotichia montinii

YTBOPIOE JIyKe TOHKY, YOPHY CJIaHb, JIpio-
Hi HENMOMITHi aroTelii 3 TOYKOMOMIOHMM JUCKOM.
Verrucaria bernaicensis XapaKTepU3yEThCS osino-

cipoto, apeoJIbOBaHO, CIAaHHIO, 3aHYPEHUMU TICPUTEIIisI-
MU 1 HEBEJIMKMMU €JIINCOINHUMU acKocriopamu. Verrucaria

Ykp. 60T. kypH., 2018, 75(1)

papillosa Binpi3HsieTbesl Bin V. viridula MoBHICTIO eHAOMIT-
HOIO CJIaHHIO i HEpO3BUHEHUM BKpuUBalblieM, V. schindleri
cxoxuit Ha V. muralis, ane Ma€e TEMHUI €KCUIMYJ y HAXHIK
YacTUHIi. Y CTaTTi TaKOX HaBEAEHO BCi MiClIe3HAXOIKEHHS
3HAWIEHUX BUIIB, IXHI €KOJIOTiYHi OCOOJMBOCTI Ta ITOIIU-
PEHHSI B CBITi.

KimouoBi cioBa: Acaroconium, Aspicilia, Lichenochora,
Psorotichia, Verrucaria, Ykpaina

Xomocosues A.E.!, lapmoctyk B.B."> HoBble 111 YKpauHbl
BU/IbI JIMIIAHHUKOB H JIMXEHO(UIBHBIX IPHOOB € MEPTeJIUCTHIX
u3BecTHsAKOB CeBepHoro [IpmyepHomMopbs. YKp. OOT. XKypH.,
2018, 75(1): 33—37.

XepcoHCKMI rocyIapCcTBeHHbIN YHUBEPCUTET,

yi. YauBepcuterckasi, 27, Xepcon 73000, Ykpauna

o

?HanvoHanbHbIIH IPUPOAHBIA mapk "HukHenHenmpoBeKuit”,
yi. I[lerpenko, 18, Xepcon 73000, YkpanHa

B TeyeHue mocieqHero MojeBOro Ce€30Ha M3ydyaud JUIIaii-
HUKWA U JTUXeHOMUIIbHBIe TPUOBI B MTETPOMDUTHBIX CTEITHBIX
ouoronax. OHU pacmpocTpaHeHbl B Tpeaenax [lpuuep-
HOMOPCKOI HU3MEHHOCTH, [J€ B CPeIHEN YaCTH CTEIHBIX
CKJIOHOB BBIMBIBAIOTCSI MU3BECTHSKOBbBIE U MEPTEJIMCThIE Ka-
Memku. Co BpeMEeHeM MX KOJOHU3UPYIOT MUOHEPHBIE -
LIalfHUKOBBIE COOOILECTBA, IJie MPeodIafaloT IHAOTUTHBIE
ku3HeHHbIe (Gopmbl. KoMrieke TeTpohUTHBIX CTeTTHBIX
ouoTonoB oxpansietcsi B EBpome. B crarbe mnpencraBie-
Ha MHdOpMaIUsl 0 HaxoAKaxX LIECTW HOBBIX AT YKpauHbI
BUJIOB JIMIIIATHUKOB W JBYX BUJIOB JIMXCHOMDWIBHBIX TPU-
00B, HalIEHHBIX B 3TUX OMoTomnax. JInxeHoWIbHBIN TPUO
Acaroconium punctiforme XapakTepusyeTcsl Cyor00yasipHbI-
MU YEPHBIMYM THUKHUIAMU, aMITyJIOO0pa3HBIMU KOHUIIAO-
TeHHBIMU KJIETKAMU, DHTEPOOJACTUUYECKUMU IMPOKOIII-
JIATICOMAHBIMUA HECENTUPOBAHHBIMU OJIeTHO-KOPUYHEBBIMU
KOHUIUSIMU U TIpou3pacTaHueM Ha Sarcogyne regularis. JIn-
aWHUK Aspicilia subfarinosa imMeeT omHOOOPa3HO HAKUITHOE
6esioe CJIOEBHILE C TJIaaKOW MOBEPXHOCTHIO M CIydalHbI-
MU OYeHb MEJIKUMU TpelnHKaMu. JInxeHopWIbHBIN TpUO
Lichenochora wasseri s. 1. 6611 0OHapyXeH Ha Xanthocarpia
lactea, KOTOpBIIi SIBJISIETCSI €T0 HOBBIM XO3IMHOM. Psorotichia
montinii 06pa3yeT oueHb TOHKOE, YepPHOE CJIOEBUIIE, MeJl-
Kue He3aMeTHbIe arnoTelUuyd C TOYKOBUIHBIM TUCKOM.
Verrucaria bernaicensis XapaktepusyeTcss OJIeIHO-CEpPbIM,
apeoIMpPOBAaHHBIM, CJIOEBUILEM, TOTPYXKEHHBIMU TIEpUTE-
LUSIMU U HEOOJBbIIMMU JJTUTICOMIHBIMU ACKOCIIOPAMU.
Verrucaria papillosa otnuuaercs ot V. viridula monHOCTbIO
SHIOJMUTHBIM CJIOCBUIIEM U HEPA3BUTHIM TOKPBLIBAIBIIEM,
V. schindleri noxox Ha V. muralis, HO UMeeT TEMHBII SKCIIU-
ITyJ1 B HDKHE ! 9acTu. B cTaThe TakKe MpUBEIeHBI BCE MECTO-
HaXOXIEeHUST HAlIEHHBIX BUIOB, 9KOJIOTUYECKIE OCOOEHHO-
CTH U PacMpoCTpaHeHUE B MUPE.

Kimouessle cioBa: Acaroconium, Aspicilia, Lichenochora,
Psorotichia, Verrucaria, YkpauHa

37



% TeoGoTaHiKa, €K0JI0TisA, 0XOPOHA POCIMHHOIO CBiTY
\ ’ Vegetation Science, Ecology, Conservation

doi: 10.15407 /ukrbotj75.01.038
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Iemelianova S.M. Syntaxonomy of the Lemnetea class in the Southern Bug valley. Ukr. Bot. J., 2018, 75(1): 38—49.

M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine
2, Tereshchenkivska Str., Kyiv 01004, Ukraine

Abstract. On the basis of modern approaches of quantitative data analysis, syntaxonomy of the Lemnetea class of the Southern
Bug valley was developed. It has 10 associations from two unions and one order. It was established that the type and trophicity
of water bodies, as well as their flow regime, are the leading factors of the territorial differentiation of the Lemnetea class plant
communities. The highest syntaxonomical diversity of free-floating vegetation is characteristic of the upper and lower reaches
of the Southern Bug River. In the middle reaches of the river valley, communities of Lemnetea occur mainly in anthropogenic
ecotopes. Coenoflora the Lemnetea has been analyzed which includes 42 species of vascular plants belonging to 19 families and
29 genera. The leading families are Lemnaceae, Potamogetonaceae, Hydrocharitaceae and Nymphaeaceae. In the geographic
spectrum of the coenoflora of the Lemnetea, the wide-range chorological elements predominate — plurizonal, circumpolar and
indifferent species. Using DCA-ordination and ecological scales of Ya.P. Didukh, it has been established that the distribution
of Lemnetea communities in hyperspace of abiotic factors occurs under their complex effect. At the same time, for some
syntaxa, light regime of ecotope (Stratiotetum aloidis), variability of damping (Lemnetum trisulcae), organic elements content
in water and bottom sediments (Lemno- Hydrocharitetum morsus-ranae and Hydrocharitetum morsus-ranae), carbonate content,
soil acidity and total soil salt regimes of the trophotope (Lemno gibbae-Wolffietum arrhizae) are very important. The results
of phytoindication analysis demonstrated that coenoses of the Lemnetea class in the valley of the Southern Bug River by the
relation to soil acidity are neutrophilic, to the total salt regime are eutrophic, to carbonate content in a soil are carbonatophobic,
and to nitrogen content in a soil are nitrophilic.

Keywords: Southern Bug, higher aquatic vegetation, syntaxonomy, ordination, phytoindication, phytodiversity, coenoflora,
Ukraine

Bceryn TUIMIB POCIMHHOCTI 3a3BUYail BUAUISIOTH BEJIMKY
KIJIbKIiCTh APiOHMX acollialliii, sIKi MaloTh MepeBaXKHO
perioHajbHe 3HAYEHHS i 4acTo He BiAMOBimaroTh ii
BusHaueHHI0 (Kuzemko, 2011). YrpymnoBaHHs BuIoi
BOJHOI POCJIMHHOCTI MalOTh CBOI0O crieludiky, sKa
3yMOBJIEHA OCOOJMBOCTSIMM IXHiX MiClIe3pOCTaHb, 1110
MPU3BOJUTD 10 3HAYHOI €KOJOTiYHOI Ta MOPGOIOTIUHOT
BapiabenbHOCTI TiApodiTiB Ta TNEPEeKPUTTI IXHIX
ekosioriyHux amrutityn. Ha cuHTakKcoHOMiYHOMY
piBHI 1€ MPOSIBISIETbCI Yepe3 HEeBUPA3HICTb TIPyIl
JIiaTHOCTUYHUX BUIiB a00 IXHE CMiBIaJaHHs B iepapxii
KinacupikaifHUX OAMHUIL. ToMmy, iCHYE OeKilTbKa

Knac Lemnetea O. de Bolos et Masclans 1955 o6'eanye
KOCMOIIOJIITHI YIpyIloOBaHHsSI BiJIbHOIUIaBalOUMX Ha
MOBEPXHI, pijlliey TOBIi BOAU, HEYKOPIHEHUX POCIUH-
reicToditiB. CUHTaKCOHOMIsI KJacy 3aIMIIAETHCS
OpeaMeTOM TPUBaIOl HAYKOBOI AUCKYCIi, MiACTaBOIO
JIJISI SIKOi € Pi3Hi METOAMYHI MiAXOAM MPU BUILJIEHHI
Kiacu@ikaiiHUX OOUHUIb Pi3HUX PaHTiB. Y 3B'SI3KY
i3 €KOJIOTIYHUMM, aAalTUBHUMU Ta JUHAMIYHUMU
0COOJIMBOCTAMMU TUICHCTO(MITIB Ta iXHIX YrpyIroBaHb,
a TaKOX HEBUPA3HICTIO TPYIMH TiaTHOCTUIHMX
BUIB JO ChOTOAHI TPUBAE neperﬂ-ﬂu CI/IIHTaKCOHOMﬁ MAXOMIB 0 BIILTCHHS acOIamiil y MeXax JaHOTO
Lemnetea (Dubyna, 2006). Onmieto i3 ocHOBHUX TUITYy OpraHisalii pOCJIMHHOCTI, B T. U. Kjaci Lemnetea

MpobJieM y (iToco11ioOorii € iCHYBaHHSI pi3HUX, YaCOM (Chepinoga et al., 2013; Landucci et al., 2015). Tax,
JiaMeTpaJbHO IPOTUIEXKHUX, IOIJISAIB y TPAKTYBaHHI

00CsITY  CMHTAaKCOHOMIYHMX OIWHHIb, 30Kpema
panry acomiamii. ITig vac xmacudikaliii HazeMHUX

MepIInii i3 HUX Tependadae 00'eJHaHHS yrpylnoBaHb
i3 pI3HUMM, IHKOJIU JNOMIHYIOUMMHU, CXOXUMM 3a
eKOJIOTi€EI0  BUIAMM B paMKaxX IyxXe IIMPOKHUX 3a
00'eMoM cuHTaKcoHiIB (Berg et al., 2004). [TpubivHUKM

© C.M. EMEJIbAHOBA, 2018

38 Ukr. Bot. J., 2018, 75(1)



JIpYroro TIIiaxoay, HaBIIaKu, IPUIIMAIOTh acoliallii,
BUiJEHI 3a TEeBHUMHU KOMOiHaLisIMU MakpodiTiB
Y HaBiTh IXHiX XUTTEBUX (POPM, y JyKE BY3bKOMY
po3yminHi (Buchwald et al., 2000; Sburlino, 2008).
Tperiit minxim mnepeadavyae BUIIJICHHS acolliarliii
371€01IBIIOTO0 32 03HAKOIO IOMiHYBAHHS 3 ypaXyBaHHSM
BEJIMYMHU MPOEKTUBHOIO MOKPUTTS BUIiB. OcTaHHil
MPUHIMIT 3a3BUYail 4YacTillle BHKOPHUCTOBYETHCS Y
OIJIBLIOCTI Cy4YaCHUX CHHTAKCOHOMIUHMX 3BEACHHSIX
3 Lemnetea (Valachovic et al., 1995; Rivas-Martinez
et al., 2001; Rodwell et al., 2002; Dubyna, 2006; Sanda
et al., 2008; Solomakha, 2008; Tzonev et al., 2009;
Vegetace..., 2011; Chepinoga, 2015).

Ilopsig i3 pi3HUM pO3YyMiHHSIM aBTOpaMu OOCSITY
acolliallii 3aJuIIalThCS CyNePeUTMBUMU TAKOXK 00CST
Ta CTPYKTypa Oe3rmocepelHbo Kiacy. Tak, mo3uiii
JIOCJIIIHUKIB Pi3HITHC 11100 BKJIIOUeHHs 10 Lemnetea
yrpynioBaHb Ceratophyllion demersi den Hartog et
Segal 1964, sKi yacToO pO3IJISIOAIOTh Y CKIIaMi IICHO3IB
MPUKPITUVIEHUX Ta BilbHOIUIABAalOYMX TizaTodiTiB, a
takox Utricularion vulgaris Passarge 1964. Octanni abo
BiHOCSTB 10 okpeMmoro knacy Utricularietea den Hartog
et Segal 1964, 1m0 00'exHYE 1IEHO3M YCiX 3aHYPEHUX
XVDKMX POCJIMH, a00 Yy pPi3HUX CHHTAKCOHOMIYHMX
paHrax BkJo4yaroTh 10 Potamogetonetea Klika in Klika
et Novak 1941. Kpim TOro, 1MCKyCiiHUM 3aJIMLLIAETHCS
iepapxiyHe IMOJIOXEHHSI Ta CMHTaAKCOHOMIYHUM cTaTyc
YIPYIIOBaHb IPIOHWX 3aHYPEHUX BiIbHOIIJIABAIOUMX
BumiB. OOHi JOCTIMHWKM BKa3ylOThb Ha iXHIO YiTKY
(GAOPUCTUYHY  BiIOKpEeMJIEHICTb Ta  €KOJOTiuHYy
BiIMiHHICTb i BUIUISIIOTh Y paH3i CAMOCTIITHOTO COI03Y
Lemnion trisulcae den Hartog et Segal 1964. Inmi
CTBEPKYIOTb, 110 Ha3BaHi 1LIEHO3W CKJIaJaroThCs i3
€KOJIOTIUHO HECTIAKUX KoMOiHauill ruieicTodiTiB i
rizaToiTiB i BiAHOCSATH COIO3 IO CMHTAKCOHOMiYHUX
cuHOHIMIB Lemnion minoris O. de Bolos et Masclans
1955.

BignoBigHO 10 HAWHOBIIMX CUMHTAKCOHOMIYHUX
3BeneHb (Mucinaetal., 2016), cucrema Kiacy Lemnetea
BKJII0YA€ oivH Nops oK Lemnetalia minoris O. de Bolos
et Masclans 1955 i Tpu coto3u — Lemnion minoris O. de
Bolos et Masclans 1955, Utricularion vulgaris Passarge
1964 ta Stratiotion Den Hartog et Segal 1964.

B VYkpaini knacuikailito yrpynoBaHb BiJbHO-
MJ1aBalyol POCIMHHOCTI Ha (JOPUCTUYHINA OCHOBI
Bnepiie Oyyno mnposeaeHo B 1981 p. (Dubyna,
1981). Ili3Hime, i3 pPO3BUTKOM CHHTAaKCOHOMITHUX
IOCTiMXeHb 3a MNpuHLIMIamu 1ukKoau K. bpayH-
bnanke, yrpynoBaHHs KJiacy Lemnetea OyJiv oIucaHi
i3 pi3HUX TepuTopiit aepxaBu. HesBaxkarouun Ha
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3HAYHUI OOCIr POOIT, MPUCBSIUEHUX JOCIIIXKEHHIO
BUIbHOTIJIABAIOYOi POCIVHHOCTI YKpaiHU 3 TO3ULiid
il kmacudikarlii Ha eKoJ0ro-hIOPUCTUIHUX 3acauax,
yIpyrnoBaHHsl TuieficTodiTiB  gonvHu  [liBoeHHOTO
Byry y ubpoMy acnekTi MpakTUYHO 3aJULIMIUCS
no3a ysaroto @itocouionoriB. CHUHTAaKCOHM KJIacy
Lemnetea, Bunineni 3a meroaukoro K. bpayH-bnanke,
HaBONSTHCS JIMIIC I OKPEMMX MUJITHOK ITOJUHU ¢
nepeBakHO B Mexax JjicoctenoBoi 3oHu (Kuzemko,
Vashenyak, 2010; Chorna, 2013).

MeTolo pobOTM € TIpoBeleHHs Kiacudikauii
YIPYIIOBaHb BiIbHOIUIABAIOYOI POCIMHHOCTI TOTWHU
p. IliBaeHHuit Byr Ta BUsiBieHHSI 0COOJMBOCTE iXHBOT
CUMHTaKCOHOMIYHOI Ta €KOJIOTIYHOT qudepeHIialii.

Marepianu Ta MeTOIH

Marepianamu  Juisi  AociigkeHb  cayryBaiu 178
reo0OTaHiYHMX OMUCIB, BUKOHAHUX Ha MPOOHUX
minsHKax Toiomiero Bin 4 mo 10 M2  mpotsarom
2006—2016 pokiB BiAMOBIZIHO [0 METOAOJOTIYHUX
NPUHLMIIB (iTocomionoriyHoi mkoau 2K. BbpayH-
bnanke (Braun-Blanquet, 1964; Chytry, Otypkova,
2003). VYnopsiakyBaHHSI reoOOTaHiUHOTO MaTepiary
MMPOBOAMJIN IIUISIXOM CTBOPEHHS 0a3u JaHUuX y
dopmati TURBOVEG 2.79 (Hennekens, 2001), a
iXHIO 00pOOKY — 3 BUKOPHUCTAaHHSIM MPOrpaMHOTO
makety JUICE 7.0.83 (Tichy, 2002). ®itolieHOHH
BUIUISUIM 332 JOMOMOIOI0 METOMy ABOX(aKTOPHOTO
iHnukaropHoro aHamizy BumiB  (TWINSPAN),
30KpeMa ioro monudikoBaHoro aiaroputMy (Rolecek
et al., 2009), a Takox mnporpamHoro makery PC-
ORD (McCune, Mefford, 2006). PiBenb 3pisy s
"ricesnoBumiB” cranosus 0, 5; 15; 25%. JiarHocTU4HI
BUAM CHUHTAKCOHIB BM3HAYaJMCS BiANOBIZHO 10
3HaYeHb Koedimienta BipHocti phi (Chytry et al.,
2002). Ockinbku e KoedillieHT 3aJeXuTh Bif
CHiBBIAHOILIEHHS KUJIbKOCTI OMMCIB TOTO YW iHIIOIO
diToleHOHY Ta 1IXHBOI 3arajJibHOI KiJIbKOCTi, WO
3ajlyyeHa [0 aHalli3y, IpOBeJIeHO BUPiBHIOBAHHS TPyl
onuciB. CraTUCTUYHA JOCTOBIPHICTh KoedilieHTa
BU3Havayiacsl 3a KpurtepieM touHocTi Dimepa npu
P<0,001. Iys1 BUSIBIIEHHSI OCOOJIUBOCTEIN €KOJIOTIYHOIL
nudepeHUialii  yrpyrnoBaHb BUKOPUCTAHO METOJ,
DCA-opaunaii (Hill, Gauch, 1980; Venables, Smith,
2011), mnsa 3'acyBaHHS €KOJOTTYHMX ONTHUMYMIB I10
BiJHOIIIEHHIO 10 MPOBITHUX (PAKTOPIB CepeloBUIIA —
0a30BUII  CTATMCTMYHMI  aHalli3 y  Iporpami
STATISTICA 10.0 i3 3acTocyBaHHSIM €KOJIOTIUHUX
mkan A.I1. Qimyxa (Didukh, 2011, 2012). ®ropucTruHi
0COOJIMBOCTI YrpynoBaHb BCTAHOBJICHI 32 JOMOMOTOO
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Tab6auys 1. CunonTudHa Ta0 M acouianiii Kiacy Lemnetea noaunu p. IliBaennnii Byr
Table 1. Synoptic table of associations of the Lemnetea class of the Southern Bug valley

KinbkicTs onuciB

21 19 22 16 17 8 24 18 23 10

KinbkicTs BUiB

26 30 30 24 21 26 30 28 26 19

CepemHsi KUTbKIiCTb BUIIB B ONUCH

7 6,2 6,5 8 7 5,6 7,3 7,6 6,9

Cepe/He 3HAYEHHSI 3aTAJILHOTO POEKTHBHOTO NOKPHTTS LEHO3iB

78 87 93 92 86 80 79 98 96 86

J1.B. acc. Lemnetum trisulcae

Lemna trisulca |

38*

J1.B. acc. Lemnetum minoris

Lemna minor |

I1.8. acc. Lemno-Spirodeletum polyrrhizae

Spirodela polyrrhiza |

J1.8. acc. Lemnetum gibbae

Lemna gibba |

I1.8. acc. Lemno gibbae-Wolffietum arrhizae

Wolffia arrhiza |

J1.8. acc. Salvinio natantis-Spirodeletum polyrrhizae

Salvinia natans |

[1.B. acc. Spirodeletum polyrrhizae

Stuckenia pectinata |

J1.8. acc. Lemno- Hydrocharitetum morsus-ranae

Ceratophyllum demersum |

w | [ - [-[-[s]mw

[1.B. acc. Hydrocharitetum morsus-ranae

Hydrocharis morsus-ranae |

o N N N

| 2 [ »

J1.B. acc. Stratiotetum aloidis

Stratiotes aloides |

[ ] -

* YucaoBi 3HaYEHHS JOPiBHIOOTb phi-KoedillieHTy, moMHoXeHoMY Ha 100, ciprM KOoJbOPOM BUJIEH] JiarHOCTUYHI, TEMHO-

CipyM — BMCOKO JiarHOCTUYHI BUIU.

CHCTEMHO-CTPYKTYPHOTO METOAYy aHamizy diop
(Shelyah-Sosonko, Didukh, 1979). [nsa 3'acyBaHHS
reorpadiyHoi CTPYKTYpU LEHOMIOPU BUKOPHUCTAHO
knacudikallito TUIIB apeaiiB 3a IPOCTOPOBOIO
TPHOXBUMIpPHOIO crcTeMOIo KoopauHat (Meusel et al.,
1965). Exosioriynmii aHami3 34iiCHEHO 3a LIKaJaMU
A.01. Hinyxa i ILT ITmoru (Didukh, Plyuta, 1994;
Didukh, 2011).

Ha3Bu cMHTaKCOHIB HaBeJeHi 3TiTHO 10 IpaBUII
TPEThOTO BUAAHHS MiXHAapoaHOTO Konekcy iTo-
cowionoriyunoi HoMeHkatypu (ICPN) (Weber et al.,
2000); HoMeHKIIaTypa TakCOHIiB — 3a "Vascular plants
of Ukraine. A nomenclatural checklist" (Mosyakin,
Fedoronchuk, 1999).

Pe3ynsraTi Ta 00roBOpeHHs

Knacugikamniiina cxema kiacy Lemnetea y IOMWHI
p. IliBnenHuit byr 3aranom HapaxoBye 10 acomiartiit
(Tabu. 1), sxi HamexaTh 40 2 COI03iB Ta | MOpsIKy i
Ha 47,6% BimoOpaxkaloTh LEHOTUYHE Pi3ZHOMAHITTS
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BiJIbHOIIABAIOYOi pociaMHHOCTI YKpainu (Dubyna,
20006).

Lemnetea O. de Bolos et Masclans 1955
Lemnetalia minoris O. de Bolos et Masclans 1955

Lemnion minoris O. de Bolos et Masclans 1955
Lemnetum trisulcae den Hartog 1963
Lemnetum minoris von So6 1927
Lemno-Spirodeletum polyrrhizae Koch 1954
Lemnetum gibbae Miyawaki et J. Tiixen 1960
Lemno gibbae-Wolffietum arrhizae Slavnic¢ 1956
Salvinio natantis-Spirodeletum polyrrhizae Slavnic¢
1956
Spirodeletum polyrrhizae W. Koch 1954

Stratiotion den Hartog et Segal 1964
Lemno-Hydrocharitetum morsus-ranae Oberdorfer
1957
Hydrocharitetum morsus-ranae van Langendonck
1935
Stratiotetum aloidis Miljan 1933
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VrpynoBaHHs1 kjlacy Lemnetea 1miolmivpeHi B
eBTPOHUX 3aMKHYTUX a00 CIaOKOMPOTOYHUX TiIpo-
TOmax 3 IMIIAaHUMU, MYJIUCTUMHU Ta Topd'STHUMU
JMIOHHUMM BiIKTaJaM¥u, HEUTPaJbHOIO YU CJIabKo-
JIYXKHOIO peakli€lo cepenoBuila. BoHu Haituacriie
(GOPMYIOThCSI Ha MUJIKOBOJHUX AiISTHKAX Pycesa PivokK,
y 3aIyIaBHUX BOJIOMMaX, 3aTOKax, CTapuIIsIX, CTaBKax,
BOJOCXOBHIIIAX, METIOpaTUBHUX KaHaJaX Ta Kap'epax.

IMopsinok Lemnetalia minoris BKJIOYa€ 1IeHO3U
BUJIPHOIIIABAIOUNX Ha TIOBEPXHi BOAM HEYKOPIHEHUX
BUMIB — T[UIeicTodiTiB  MpicHUX, 30arayeHux
OpraHiYHUMM pPEYOBUMHAMU, BOAOKM ITIOMIpHOI 30HM
€pponu. J[liarHocTuuHuUMU BuaamMu € Hydrocharis
morsus-ranae L., Lemna gibba L., L. minor L.,
L. trisulca L., Spirodela polyrrhiza (L.) Schleid., Wolffia
arrhiza (L.) Horkel ex Wimmer. Ilopsnok y monauHi
IliBnenHoro byry npeacTtaBieHuil 1BOMa COIO3aMU —
Lemnion minoris Ta Stratiotion.

Cotw3 Lemnion minoris 00'eqHye yTrpynoBaHHS
JIpiOHUX MIefcTOMITIB, SIKi POPMYIOTHCS Y 3aMKHYTHUX
abo CcJabKOMPOTOYHUX BIAKPUTUX abO0 3aTiHEHMX
rigporonax i3 BUCOKMM CTYIEHEM TPO(HOCTI BOIM.
Bin miarHocTyeTbes 3a (DJIIOPUCTUYHUM SAPOM, O
SIKOro BXOAATb Lemna gibba, L. minor, L. trisulca,
Spirodela polyrrhiza. 1leHOo3u cOM0O3y € THUIIOBUMMU,
YacTO TPAIUIIIOTECS Y TIPUPOAHUX Ta IOTYYHMX
Bojovimax Bciel nosvHu [liBieHHoro byry i HajexaTb
Ito 7 acoliariii.

Haii6inemi mmomi y monuni IliBmeHHoro byry
3aiiMaloTh yrpynoBaHHs1 Spirodeletum polyrrhizae Ta
Lemno-Spirodeletum polyrrhizae. Bonu npuypoueHi
30e0UIbIIOTO 10 €BTPO(PHUX 3aMKHYTUX, piflle —
CJ1a0KOMPOTOYHUX, BOJOIM i3 HEe3HAYHUM
KOJIWBAaHHIM piBHSA Boau, ii ToBiielo 10 80 cM,
MIIaHUMW, MYJIUCTO-TIIIAHUMMU Ta  MYJIUCTUMU
IOHHUMM Bigkimamamu. lleHo3m wacto GopmyroThbCs
Ha MiJIKOBOJHUX JAiJITHKAX OCHOBHOI'O pycJjia Ta Moro
MPUTOK, 3aBOISIX, a TaKOX Y CTapuIIsIX, CTaBKax,
BOJOCXOBHIIIAX, 3aHEN0AHUX METIOPAaTUBHUX KaHatax
Ta Bomoiimax Kap'epiB. [lomiOHiI eKoJoOriuHi yMoBU
XapakTepHi i [IJis yrpynoBaHb acouiauii Lemnetum
minoris. TlpoTte, Ha BinMiHYy Bim morepenHix, BOHU
3aiiMalOTh MEHIII TUIOIL aKBaTOPiil i TPaIuIgOThCI
3/1€0iIbIIOr0 Ha MIJKOBOJASIX IITYYHUX BOAOKMM, a B
MeXXax IMIPUPOTHUX €KOTOIIB (DOPMYIOThCS TTIePEBaKHO
Ha JiIsIHKaX, 3aXuIleHuX Bin BiTpy. LleHo3u HazBaHMX
CHHTAKCOHIB BiI3HAYaIOThCS 3aTAIbHUM ITPOSKTUBHUM
nokputTaM Bim 90 1o 100% i HaiuyloTh y CBOEMY
ckuani Big 4—10 BumiB. I3 HUX HaWBUIIY TTOCTIITHICTD
MaloTh MIEHCTOMITH, SKi POPMYIOTh I'YCTUI HABOAHUIA
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sIpyC, MiABOAHUI YTBOPIOIOTh UMCJICHHI eyTrigaTo(iTu 3
Potamogetonetea (Ceratophyllum demersum L., Elodea
canadensis Michx., Potamogeton lucens L., Stuckenia
pectinata (L.) BOrner ta iH.). Ha minrsgHkax 3apocTaHHs
XapaKTepHUMM €  BKJIOYEHHS  TirpoMop@HUx
Ta TeJIOMOP(MHUX POCIWH, IO PENpPe3eHTYIOTh
Phragmito- Magnocaricetea (Phragmites australis (Cav.)
Trin. ex Steud., Typha angustifolia L., Alisma plantago-
aquatica L., Glyceria maxima (C. Hartm.) Holmberg),
pimine — Bolboschoenetea maritimi.

VYrpynoBaHHs acouiauii Lemnetum trisulcae Takox
JIOCUTH TolIMpeHi B mgoiuHi [liBmeHHoro byry i €
TUMOBUMU JIJISI OCHOBHOTO pYycCJla, CTapuilb, CTaBKiB,
BOJOCXOBUIII Ta 3aHEA0aHUX MeJIiopaTUBHUX KaHaJliB.
LleHo3u 3aiiMaroTh MITKOBOAHI AUISHKUA 3 MYJIUCTO-
MIIAHUMUA, MYJIUCTUMUA 1  MYJIUCTO-TOpd'THUMU
NOHHMMM Binknagamu, ToBuier Boau 30—80 cMm Ta
3HAYHUM KOJMBAHHSM ii PiBHSI MPOTSATOM BereTallii.
3arayibHe TIPOEKTUBHE IMMOKPUTTS YIPYIIOBaHb TOCSTAE
90%. 3arajioM y IXHbOMY CKJIaji BiamiueHO 26 BUIIiB
(Bim 6 mo 10 B okpeMux omucax). ¥ 1eH03ax acoLiaLii
JIOCUTh J00pe BHUpakeHi HABOIOHUM Ta IiABOIHUIA
gapycu. Y (¢oOpMyBaHHI Mepuioro 3ae0iJblIoro
OepyTh yyacTb Spirodela polyrrhiza, Lemna minor Ta
Hydrocharis morsus-ranae. Jpyruit sIpyc yTBOPIOE
JiarHOCTUYHUIA Bua Lemna trisulca cmibHO 3
OKpeMUMU TipeactaBHukamu Potamogetonetea. B
YTPYIIOBAHHSIX, SIKi 3pOCTAa0Th HA HE3HAYHII MTMOWHI,
BiIMiueHi MmooguHOKiI Makpoditu 3 Phragmito-
Magnocaricetea (naituacrinue Alisma plantago-aquatica,
Butomus umbellatus L., Phragmites australis, Glyceria
maxima, Sagittaria sagittifolia L. Ta in.).

YrpynoBaHHs acotliauii Lemnetum gibbae y nonvHi
IliBnenHoro byry mnoiuupeHi cnopaguyHo. BoHu
XapakTepHi IJiT eBTPOGHUX 3aMKHYTUX BOIONM
3 TIOMIpHMM KOJIMBAaHHSIM pIiBHSI BOAM, 1i TOBIIECHO
20—50 cM, MYJIUCTUMU Ta MYJIUCTO-TOP(D THUMU
NOHHUMM  BiAKJagaMM 3i 3HAYHOIO JIOMIlLIKOIO
nerputy. Haltyacrime BigMidyeHi y HemIMOOKHUX
i30JIbOBAaHUX 3aIlJITaBHUX BojdoiiMax (CTaBax, poBax,
KOMaHKax).  3arajJibHe  MPOEKTUBHE  TMOKPUTTS
yrpyrmoBaHb acouiaiii craHoButh 80—90%, BumoBa
HACMYCHICTh OKPEMUX IICHO3iB 3MIiHIOEThCS B MeXKax
6—11 Bumis. BeprukanbpHa OygoBa Big3HAYAETHCS
yiTKolo audepeHiialielo Ha aBa sgpycu. HaBomgHwuii
CMIbHO i3 AiarHOCTMYHUM BuIoM Lemna gibba
HaltyacTile yTBOpIOIOTh Lemna minor ta Spirodela
polyrrhiza. TlinBogHuii (HOPMYIOTh MpPEeaCTaBHUKU
Potamogetonetea (Elodea canadensis, Ceratophyllum
demersum, Potamogeton trichoides Cham. & Schlecht.,
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P. lucens L., P. crispus L.), 9acTKa SIKMX 3HAYHO
3pOoCTa€e Ha JiUISIHKaxX i3 HaaMipHOIO TPOMHICTIO
Boau. HaaBonHuii sipyc yTBOPIOETBHCS AYKE PIIKO 1
3Me0ITBIIOT0 MOOAMHOKMMHU BUIAMU-iHIUKATOPAMM
npolieciB  3adonouyBaHHs (Rorippa amphibia (L.)
Besser, Oenanthe aquatica (L.) Poir., Iris pseudacorus L.,
Sagittaria sagittifolia, Sparganium emersum Rehmann,
Butomus umbellatus).

3HayHo pigme B goauHi [liBgeHHoro byry
BimMiueHi yrpymoBaHHs acomuianii Lemno gibbae-
Wolffietum arrhizae. ExonoriyHo BOHM MoAiOHI 10
1eHo3iB Lemnetum gibbae, ipoTe BimmaloTh mepeBary
rimporomnaM i3 BUILMM CTyMeHEM MiHepasi3allii BOAu
Ta HE3HAYHOIO 1i TOBILEIO, 110 A0OPEe MPOrpiBaEThCS.
@nopucTUUHMI  CKJIa[  IIEHO3iB  BiIpi3HSIETHCS
BUCOKOIO YacTKOIO TepMOMibHUX BUIIB — Salvinia
natans (L.) All., Vallisneria spiralis L., Nymphoides
peltata (S.G. Gmel.) Kuntze, Flodea canadensis,
a cuHMOpPOOJOrid yrpynoBaHb — (OPMYBaHHSIM
NiarHOCTUYHUMU  BUAAMU  IIIJIBHOTO  HABOAHOTO
SIPYCY, TIPOCKTUBHE ITOKPUTTS SKOTO Malike 3aBXKIU
npocsarae 100%. V 38'43Ky i3 LIMM MiABOAHUI SIPYC IyKe
PO3pIKEeHNIA i YTBOPpEHWIT HEYMCICHHUMM BHUIAMMU,
sIKi 31aTHi BUTpuUMyBaTu 3aTiHeHHS (Ceratophyllum
demersum, Potamogeton crispus Ta iH.). YrpynoBaHHS
acouiauii  Lemno gibbae- Wolffietum arrhizae Tta
Lemnetum gibbae 3ancceni no "YepBOHOro CIMCKY
yrpynoBaHb BOgHMX MakpodiTiB Ykpainu" (Dubyna
et al., 1993) 3 kareropiero "3" i, IK 1Mo Bciil TepuTOpil
nepxaBu B nonuHi IliBmeHHoro byry, iM 3arpoxye
HagMipHE aHTPOMOreHHe eBTPO(YBaHHS Ta IITY4YHE
KOJIMBAHHS PiBHSI BOAY MPOTSTOM BereTallii BHACi10K
3aperyloBaHHS PiYKOBOTO CTOKY.

YrpynoBanHg ~ acomiaitii  Salvinio  natantis-
Spirodeletum polyrrhizae B nonviti p. [liBneHHuii byr €
pinkicHuMu. BoHU 3a3BUYaii MOLIMPEHi Y 3aMKHYTHUX
Ta Cc1a0KOMPOTOYHUX €BTPODHUX AOOpE MPOrpiThx
BOIOMMAX 3 MYJUCTUMU Ta MYJIUCTO-TIIIAHUMUA
JMOHHVMMU BiIKJIagaMu, e MPOTSAroM BereTallil piBeHb
BOAY 3MIHIOETHCS ITOMIPHO, a 1i TOBIIA HE MEePEeBUIILYE
20—40(60) cm. 3arajbHe TMPOEKTUBHE TMOKPUTTS
1eHo3iB acomwianii craHoBuTh 60—80%. B okpemunx
onucax 3adikcoBaHo He 6ibiie 10 BuniB. BeptukanbHa
CTPYKTYpa YIpyrnoBaHb XapaKTepU3YEThCSI HASBHICTIO
nBox sipyciB. HaBomuwmii, cminbHO i3 Salvinia natans
Ta Spirodela polyrrhiza, ytBOpIOIOTH Lemna minor,
L. gibba, Hydrocharis morsus-ranae. IlimBomHMIA SIpyC
cKiagalTh 3aeoinbmoro Ceratophyllum demersum,
pimme — Batrachium circinatum (Sibth.) Spach, Elodea
canadensis, Stuckenia pectinata, Potamogeton lucens.
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YrpynoBaHHS acolialii TaKoX BXOISTb J0 MEPETiKy
pinkicHux Ha TepuTopii YKpainu (kareropist "3") i
nmepeOyBalOTh MiA 3arpo3olo 3HUKHeHHsS (Dubyna
etal., 1993).

Coto3 Stratiotion 00'enHy€e yrpynoBaHHS KPYITHUX
TeiicToditiB eBTpoHUX i Me30eBTPOHUX 3i 3HAU-
HOIO JIOMIlIKOIO JETPUTY 3aMKHYTHUX ab0 ciaabKo-
MPOTOYHMX BOXOIM. MOro IiarHOCTMYHUMY BUIAMU
€ Ceratophyllum demersum, Hydrocharis morsus-ranae,
Lemna trisulca, Stratiotes aloides. 1leno3u Stratiotion,
K 1 cowo3y Lemnion minoris, TakoX € JIOCUTb
nowmpeHnuMmun y poiauHi IliBmenHoro byry. Tak, y
BEepXHili Ta HWXHIl Teuil BOHU XapaKTepHi K LIS
OPUPOIHMUX, TaK 1 INTy4HUX BomokMm. HaTomicTsb,
y MeXax CepelHbOi — TIPUYpOUYeHi IepeBakHO
10 EKOTOITiB aHTPOIIOI€HHOI'O ITOXOMKEHHS, 110
3yMOBJIEHO Te€OMOP(POJIOTIYHUMU Ta TiApoaArHaAMIU-
HUMU OCOOJIMBOCTSIMU JOJWMHU PIiUKW Ha LIl JiJISTHIII.
Ha nmocnimxeHiii TepuTopii cOI03 pernpe3eHTOBaHUN
TpbOMa acoLialisiMu.

VYrpynoBauHsa  Lemno-Hydrocharitetum  morsus-
ranae Tta Hydrocharitetum morsus-ranae € J0CUTH
TUMIOBUMU I €BTPO(HUX 3aMKHYTHUX, Dpiiie
Ca0KOIIPOTOYHUX BOAOWM, 3 KOJMBAHHSIM DiBHS
BOIM TIpoTsAroM Beretauii, il ToBuielo 40—100 cwm,
MYJUCTUMHM 1 MYJHUCTO-TOPG'SHUMH  JOHHUMH
BinK;TamaMmu. 3a3BMYail IEHO3M 3aiiMarOTh TPUOEPEXkKHi,
3aXMvIleHi Bil BITPY MAISIHKUM OCHOBHOIO pycia,
DPYKaBiB i cTapuilb, a TaKOX TEPUTOPil BOJOCXOBHIII,
CTaBKiB, MeJIiOpaTUBHUX KaHaiB, BOAONM KOJIMIIHIX
Tophopo3po6oK. [XHe 3aranbHe MPOEKTUBHE MOKPUTTS
craHoBuTh 80—90%. Y 1ieHo3ax BinmiueHo Big 6 1o 12
BU/IiB. YTpyHoOBaHHS acolialiii XapaKTepu3ylThCs
IepeBaXXHO IBOXSIPYCHOIO CTPYKTyporo. HaBomamii
sapyc, Kpim Hydrocharis morsus-ranae Ta Lemna minor,
CKJIaIaroTh iHII BUAU Kiacy Lemnetea (Lemna gibba,
Spirodela polyrrhiza, Salvinia natans), TinBOAHUIA
VTBOPIOE TIpyna MnpeactaBHUKiB Potamogetonetea,
Haituacrie Stuckenia pectinata, Potamogeton crispus,
P. lucens, Ceratophyllum demersum, Myriophyllum
verticillatum L. Buau xnacy Phragmito-Magnocaricetea
MMOOAMHOKO TPaIUIIIOTbCSI B YIPYMOBaHHSX Ha
He3HauHi TaMbuHi abo Ha AiNIsIHKax 3apoCTaHHS.
lle mnepeBaxkHO MaKpO(@ITU-IHAUKATOPU TIPOLIECIB
3a00JI0YyBaHHS, SKE¢ 3yYMOBJICHE CKOJIOTIYHUMU
OCOOJIMBOCTSIMU  MiCLIE3pOCTaHb 1I€HO3iB, 30Kpema
IIBUAKUM HAPOCTAHHSIM TOBILi AOHHUX BiIKJIaliB
Ta OOMiTIHHSIM BomOWM. ONTUMAJIBHUI PO3BUTOK
neHo3iB Lemno-Hydrocharitetum morsus-ranae Tta
Hydrocharitetum morsus-ranae BinTOYBa€TbCS TaKOX
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Tabauys 2. Po3noain BuaiB ueHodiopu kiaacy Lemnetea nomunu p. IliBnennnii Byr 3a xoposoriynumu rpynamu
Table 2. Distribution of species of the coenoflora of the Lemnetea class of the Southern Bug valley by chorological groups

3a YMOB HE3HAYHOTO 3aTiHEHHSI, TOMY JOCUTH YacTo
BOHU € KOHTAaKTHMMM JI0 CMYTI THOBITPSIHO-BOIHOI
POCIMHHOCTI.

YrpyrnoBaHHd acouialiii Stratiotetum aloidis y nonvxi
[TisnenHoro byry nommpeHi cnopaguyHo. EKoTomniuyHo
BOHM TSIKIIOTb JO €BTPOHUX 3aMKHYTHX abo
CTAOKOTIPOTOYHUX BOAOWM 3 MYJIUCTO-TOP(D'THUMU
i Topd'SHUMM JOHHUMM BiAKJagaMu, TOBIIEIO
Boau 70—100 cM Ta BiZHOCHO IIOCTIfHMM ii piBHEM
npotsaroM Bereraiuii. Ha Teputopii mochimkeHHs
neHo3u Stratiotetum aloidis 3adikcoBaHi TepeBaXKHO
y 3a00710UYeHUX 3aHeI0aHUX MeJiopaTMBHUX KaHasaax
Ta Kap'epaX KOJMIIHIX TOPHOPO3pOOOK, 3HAYHO
pialie — y cTapuliisix i cTaBKax. YrpynoBaHHs acouiarlil
XapaKTepU3yIOThCS IMPOEKTUBHUM MMOKPUTTSIM
80—90%, HeBenMKOW0 KiMbKicTiO BUIiB (6—8) Ta
MEePEBaXKHO OMHOSIPYCHOIO OymoBoio. OCOOMMBICTIO
(opucTUHOiI CTPYKTYypM € 3HAYHA Y4YacThb BUIIIB
BY3bKOi €KOJIOTiUuHOI aMIutitynu — Nymphaea candida
C. Presl, Ceratophyllum submersum L., Utricularia
minor L., Potamogeton compressus L. Ta iH., CyLiJIbHi
apeaii SIKUX 3HaXOJSAThCS Yy MiBHIYHIIIIMX perioHax.

3arajoM MOpu MNOPIBHSIHHI CUHTAKCOHOMiYHOIO
pi3HOMaHITTI  KJacy Lemnetea  1OCHIiIXyBaHOI
TEpUTOpPil i3 [OAMHAMHU IHIIMX PiYOK YKpaiHu

(Kuzemko, 2003; Homlya, 2005; Vynokurov, 2011;

Starovoytova, 2015) BcTaHOBJIEHO mMepeBaXkKaHHS
¢itolleHOTMYHOrO  OaraTcTBa, IO  IIOB'SI3aHO
3 pi3HOMaHITTAM  @di3uKo-reorpadiyHuX  yYMOB

y nponuni [IliBmenHoro byry. BogHouac T1yT He
BUSIBJIEHO YTpyrnoBaHb coto3y Utricularion vulgaris,
SJKi XapaKTepHi [JId iHIIMX JIiCOCTENOBUX PivyOK.
BincytHicTh nux iToueHo3iB y noauHi p. [TiBneHHU

Ykp. 60T. kypH., 2018, 75(1)

XoposoriyHi rpynu
IMToxaszHuk ITokaszHuk IMToxaszHuk
3oHaJbHi K-Tb PerionanbHi K-Tb Kuimarnuni K-Th
. % . % . %
BUJLIB BUILIB BUJLIB

60opeo-MepuIioHaNTbHA 8 19,0 | kocmorosiTHA 9 21,4 | eBpUKOHTHUHEHTAJIbHA 2 4,8
6opeo-cyomMepuIioHaIbHA 8 19,0 | eBpasiiicbka 9 21,4 | eBprOKeaHiuHa 13 30,9
Gopeo-TeMIlepaTHa 1 2,4 | eBpo-cubipcbKa 4 9,6 |iHmudepeHTHa 27 64,3
IUTIOpU30HAIbHA 14 33,3 | eBporeiicbka 1 2,4
TEMIIEPATHO-MEPUIiOHAIbHA 4 9,6 | LUpKyMITOJISIpHA 19 45,2
TeMIepaTHO-CyOMepuIioHaTbHA 4 9,6
TEMITEPaTHO-TPOITiYHA 3 7,1

Byr 3ymoBieHa 3MiHaMU TiZpPOJOTIYHOTO PEXUMY, a
TaKoX eBTpO(dYBaHHIM Ta 3a0pPYTHEHHSM BOIOIM,
110 € OCHOBHUMU (haKTOpaMM 3arpo3 JJisl yrpynoBaHb
Ha3BaHOTO COM03y. TaKoX BCTAaHOBJICHO, IO IICHO-
TakKCOHOMiuHa cneuudika yrpymnoBaHb Kiacy B
nonuHi p. IliBmeHHuit Byr BUSIBASIETBCA B IXHBOMY
3HaYHOMY (DJIOPUCTUYHOMY PiZHOMAHITTI 32 paxyHOK
OopeaJbHUX Ta TeMIIEpaTHUX BUIB, SIKi BUCTYIAIOTh
JiaTHOCTUYHUMU JJIs1 CUHTAaKCOHIB pi3HUX paHTiB, a
MPOBIAHUMU (paKTOpaMu TepUTOpiaNbHOI IUdepeH-
mianii € Tumn, TpogHICTh BOIOWM Ta pPeXUM iXHBOI
MPOTOYHOCTI.

Y dopmyBaHHI 1IeHO3iB Kiacy Lemnetea y mONIWHI
ITliBnenHoro byry 3arajiom GepyTh y4yacTb 42 BUIU
BUIIIMX CYIMHHMX POCIMH i3 29 pomiB T1a 19 pomuH.
IlepeBaxkHa ixHS OLTBLIICTh HAIEXUThb OO BiIALTY
Magnoliophyta (40 BumiB a6o 95,2% 3arajbHOL
KiJIbKOCTi). ¥ J#ioro wmexax 4YacTka OMHOIOJbHUX
cknanae 61,9%, nBomonbHMX — 33,3%, 110 3arajom
€ XapaKTepHUM MJIs BUIIOI BOJHOI POCIUHHOCTI.
Binninu Polypodiophyta Ta Equisetophyta HapaXOBYIOTh
no ogHoMy Bumy. [IpoBimHUMHM y CHCTEMaTUIHOMY
crexkTpi ueHobaopu Lemnetea € ponvinu Lemnaceae
ta Potamogetonaceae, siki Haniuyoth mo 5 (11,9%)
BuniB. ITo 3 (7,1%) mpencTaBHUKMA Y CBOEMY CKJIAi
maioTh Hydrocharitaceae Ta Nymphaeaceae. Y criekTpi
30HaJIbHUX reorpadiyHuX eJeMeHTiB (TabJ1. 2) 1leHO3iB
BiJIbHOILIABAIOYO1 POCIMHHOCTI 1oJauHu p. [TiBaeHHMt
byr HaliuMceNbHIIIMMU € IUPOKOApeabHi XOPOJIO-
rivdHi  rpynu —  InopuzoHanbHa  (14/33,3%),
Gopeo-cyomepumioHanbHa (8/19,0%) Ta Gopeo-
mepuaioHanbHa (8/19,0%). 3a perioHaJIbHUMM TUITAMU
apeajiiB mepeBaxaioTb LUpKymnojsipHi (19/45,2%),
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Tabauys 3. Posnopin BuaiB mneHoduiopu Kiacy Lemnetea
nosmnd p. IliBaennuii Byr 3a ekosioriynMMu rpynaMu 3ajekKHo
Bil eK0JI0riYHOrO (hakTOpy

Table 3. Distribution of species of the coenoflora of the

Lemnetea class of the Southern Bug valley by ecological groups
according to ecological factor

Exonoriyna rpymna Howastix
K-Tb BULIB %
KucnoTHicTb rpyHTY
HeiTpodinbHa 28 66,7
cybanmnodiibHa 12 28,5
6asudinbHa 1 2,4
rinep6asudinbHa 1 2,4

3araJpHUil COTBOBUIT PEXUM IPYHTY

eBTpodHa 18 42,8
ceMieBTpoGHA 17 40,4
cyormikorpodHa 5 12
Me30TpodHa 2 4,8
BwMicT kapOoHaTiB y IpyHTI
remikapooHaTodobHa 25 59,5
akapOoHaTodiTbHa 11 26,1
remMikapboHaTodiTbHA 1 2,4
BMmicT criosiyk a3oTy B IpyHTI
HiTpodinbHa 26 61,9
reMiHiTpodinbHa 11 26,1
eyHiTpodinbHa 5 12

3a TpajieHTOM OKeaHiYHOCTi-KOHTMHEHTAJbHOCTI —
ingudepentHi (27/64,3 %) suon.

Exonoriuna cTpykTypa ueHodaopu Lemnetea
3yMOBJIeHa yMOBaMM (hOpMyBaHHS YIPYyIOBaHb KJIacy
Ta BigoOpaxae ixHI0 cnenudiky. ¥ CHekTpi eKorpym
(tabn. 3) 3a (akToOpoM 3BOJIOKEHHST OiJbIIICTh
ckianaoTth rigpoditu (17/40,5%) ta cy6rinpoditn
(13/30,9%). 3a KHUCIOTHUM PEXHUMOM TpodoToIy
HabLIBIIOI0 € TMTOMA Bara HeUTpodinis (28/66,7%).
3a BigHOILIEHHSM BMIIB O 3arajJilbHOro COJIbOBOTO
peXUMYy €KOTOIly IepeBaxaloTb eBTpodu (18/42,8%)
ta cemieBrpodu (17/40,4%), no 3acBoroBaHUX HOpPM
azory — HiTpodinu (26/61,3%), no KapOGOHATHOCTI
cepenoBulla — remikapooHatodoodu (25/59,5%).

3a pe3yabTaTaMu €KOJIOTiYHOI ~ OpAauHaIlii
CUHTAKCOHiB Lemnetea BUAHO, 110 BUAUIUTU €IUHUIA
dakTop, AKWi BU3HA4YaB OM IXHIO AudepeHIlialliio
32 OCHOBHMMH a0iOTUYHUMU TpaJi€EHTaAaMM, JOCUTh
Baxko. lle 3ymMOBIE€HO EBPUTOITHICTIO LIEHO3iB,
iXHBOIO €KOJIOTIYHOIO CIIOPIAHEHICTIO, a TaKOoX
3HAYHUM MEPEKPUTTIM €KOJIOTIUHUX aMILTiTyd. Tomy
Ha pO3IOMIJI CMHTAaKCOHIB y MexXax Kiacy (puc. 1)
BU3HAYAJIbHUI BIUIMB Ma€ KOMITICKC YWHHHKIB
cepenoBuIla. 3a OKPEMUMHU €KOJIOTIYHUMHU (paKTOpaMu
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DC#2 H

om

Puc. 1. Pesynbratu DCA-opauHaliii yrpynoBaHb Kiacy
Lemnetea nonvuuu p. [liBnenHuii byr.

Cunrakconu: 1 — Lemnetum trisulcae, 2 — Lemnetum minoris,
3 — Lemno-Spirodeletum polyrrhizae, 4 — Lemnetum gibbae,
5 — Lemno gibbae-Wolffietum arrhizae, 6 — Salvinio natantis-
Spirodeletum polyrrhizae, 7 — Spirodeletum polyrrhizae, 8§ —
Lemno-Hydrocharitetum morsus-ranae, 9 — Hydrocharitetum
morsus-ranae, 10 — Stratiotetum aloidis.

Hd — Bosoricte; fH — 3MiHHiCTh 3BosiOXeHHsI; Rc —
KUCJIOTHICTh TPYHTY; Sl — 3arajJibHUil COJILOBUM PEXUM
rpyHty; Ca — BMicT KapOOHaTiB y IpyHTi; Nt — BMiCT CIToJIyK
a30Ty B I'PYHTI; Ae — aepallis IpyHTY; Tm — TepMOpexXUM;
Om — omOpopexuM; Kn — KOHTHHEHTaJIbHICTh KJIiMaTy;
Cr — kpiopexum; Lc — ocBitienns; DCA1, DCA2, DCA3 —
oci opauMHalLiii

Fig. 1. The DCA-ordination results of plant communities of
the Lemnetea class of the Southern Bug valley.

Syntaxa: 1 — Lemnetum trisulcae, 2 — Lemnetum minoris,
3 — Lemno-Spirodeletum polyrrhizae, 4 — Lemnetum gibbae,
5 — Lemno gibbae-Wolffietum arrhizae, 6 — Salvinio natantis-
Spirodeletum polyrrhizae, 7 — Spirodeletum polyrrhizae, 8§ —
Lemno-Hydrocharitetum morsus-ranae, 9 — Hydrocharitetum
morsus-ranae, 10 — Stratiotetum aloidis.

Hd — soil water regime; fH — variability of damping; Rc — soil
acidity; SI — total soil salt regime; Ca — carbonate content in
soil; Nt — nitrogen content in soil; Ae — soil aeration; Tm —
thermoregime; Om — ombroregime; Kn — continentality
of climate; Cr — cryoclimate; Lc — light; DCAI, DCA2,
DCA3 — ordination axis

IhepeHIIIoI0TRCS JIMIEe AesKi acomialni. Tak, mrs
yIpynoBaHb Stratiotetum aloidis BaxJivBe 3HaueHHSI
Ma€ CBITJIOBUI peXXuM eKoToty, Lemnetum trisulcae —
3MiHHICTb 3BOJIOXEHHSI MPOTSAroM Beretallii, Lemno-
Hydrocharitetum morsus-ranae i Hydrocharitetum

Ukr. Bot. J., 2018, 75(1)
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Puc. 2. Posnoain acouianiii kiacy Lemnetea 3a BOJOTICTIO
(Ludpu o oci oparHaT Ha puc. 2—8 BilMOBina0Th OaIbHUM
3HAYCHHSIM €KOJIOTIYHOTO (pakTopy, IO oci abcuuc —
HoOMepaM acoliialiii Ha puc. 1)

Fig. 2. Distribution of associations of the Lemnetea class by
soil water regime

(Numbers along the ordinate axis in Fig. 2—8 correspond to
point values of ecological factor, along the abscissa axis — to
number of associations in Fig. 1)
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Puc. 3. Posnonin acoiiauiii kiacy Lemnetea 3a cTyrieHeM
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Fig. 3. Distribution of associations of the Lemnetea class by
soil aeration
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Puc. 4. Posnonin acouiawiii kinacy Lemnetea 3a 3MiHHICTIO
3BOJIOKEHHS

Fig. 4. Distribution of associations of the Lemnetea class by
variability of damping

morsus-ranae — BMICT OpPraHIYHUX PEYOBUH y TOBIII
BOOM Ta JOHHMX Binkiagax. Ha po3BUTOK 1ieHO3iB
Lemno gibbae-Wolffietum arrhizae cyTTeBO BIUTMBAIOTH
KUCJAOTHUI Ta COJBOBMIA pEeXUM TpoOTOMy, Oro
KapOOHATHICTh, @ TAKOX CTYIiHb KOHTMHEHTAJbHOCTI
KJIiMarTy.

Pesynbrat  QiTOiHAMKALIIMHOTO  aHami3y  3a
OCHOBHMMU TMOKa3HUKAMU CEepeJOBUIIA 3aCBiTUUIM,
1110 OLJBIIICTh YTPYIIOBaHb BUIbHOILIABAIOYO1 POCIUH-
HocTi gonuHu p. IliBneHHU byr po3BUBalOThCS y
JIOCUTh BY3bKOMY Jdiana3oHi ab0iOTUUYHMX UYMHHUKIB.
Lleno3u xiacy Lemnetea € rinpodiTHumu (puc. 2) i
¢GopMyIOThCSI 32 YMOB MiHiMaJIbHOI aepallii eKoTomy
(puc. 3). AHaii3 yrpynoBaHb Kjacy 3a 3MiHHICTIO
3BOJIOXKEHHSI BUSIBUB IXHIO TiIPOKOHTPAcTO(GOOHICTh
(puc. 4). Posmomin 3a KuCIOTHICTIO TpodoTory
3aCBiIUMB  iXHIO  HEWTpodiabHiCTL  (puc. 5).
JudepeHialig I[eHO3IB y KOOpAMHATaX 3MiHU
3arajJlbHOTO COJILOBOTO PEXUMY cepenoBuila (puc. 6)
rnokasajia, 110 BCi BOHM (DOPMYIOThCSI y BOAONMAax
i3 BiICYTHIMM O3HaKaMu 3acojieHHs. Posmomin
yIpyloBaHb 3a BMICTOM  KapOOHaTiB  BUSIBUB
ixHiO KapOoHaTtopoOHicTh (puc. 7), eKoJioriuyHa
nudepeHIiallis 3a BMiCTOM a30Ty B CEPEIOBMII —
HiTpoiNbHICTH (pUc. 8).
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Puc. 5. Po3nogin acouianiii kinacy Lemnetea 3a KUCTOTHICTIO
TPYHTY

Fig. 5. Distribution of associations of the Lemnetea class by
soil acidity
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Puc. 6. Posnonin acouiaiiit kinacy Lemnetea 3a 3araJbHUM
PEXMMOM 3aCOJIEHHSI IPYHTY

Fig. 6. Distribution of associations of the Lemnetea class by
total soil salt regime

BucuoBku

YV ponuui p. IliBoenuuit byr knac Lemnetea
npenctasieHuit 10 acomiamiamu, sKi HajeXxaTb 10 2
co103iB Ta 1 MopsaKy, 110 Ha 46,7% penpe3eHTYIOTh
LIEHOPiI3HOMAHITTS  BiJIbHOIUIABAl0YOl POCIAMHHOCTI
Vkpainu. TlopiBHSIHO i3 JOJAMHAMU iHIIMX PiYOK
Ykpainu, B ponuHi IliBmeHHoro byry yrpyrnoBaHHs
knacy Lemnetea Bini3Ha4aloThCs 3HAYHUM (DJIOPUCTUY -
HUM  Pi3HOMAHITTSIM 3a paxyHOK OopealbHUX
Ta TEMIIEPaTHUX BUIiB, a TaKOX 3araJbHUM
nepeBaKaHHIM (DITOLIEHOTMYHOTO OaraTcTBa, IO
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Puc. 7. Posnonin acouiauiii kinacy Lemnetea 3a BMiCTOM
KapOOHATIB y IPYHTI

Fig. 7. Distribution of associations of the Lemnetea class by
carbonate content in soil
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Puc. 8. Posnonin acouiauiii kinacy Lemnetea 3a BMiCTOM
CITOJIYK a30Ty Y IPYHTi

Fig. 8. Distribution of associations of the Lemnetea class by
nitrogen content in soil

MOB'SI3aHO i3 Pi3HOMAHITTIM (i3nKo-TeorpadiyHmx
YMOB. YTpyMOBaHHS KJacy € TUIIOBUMM Malixe I
BCI€ET JOJIMHM PiuKU i 3 Pi3HOIO YACTOTOIO TPATLISIIOTHCS
MOBCIOAW. Y [MOJWHI BEpXHbOI Ta HWXHBOI Teyii
3a(pikCoBaHi 11€HO3U YCiX CUMHTAKCOHiB KJacy. BoHu
XapaKTEePHi SIK ISl TPUPOJHUX, TaK i IITYYHUX BOJAOWM.
Y wMexax cepenHboi Tedil yrpynoBaHHs Lemnetea
MPUYpOYEHi MEPEBAXKHO 0 €KOTOMiB aHTPOIIOT€HHOTO
MOXOKEHHS, 110 3YMOBJIEHO TeOoMOPdOJOTiYHUMU
Ta TiAPOAMHAMIYHMMM  OCOOJMBOCTSIMU  JTOJUHU
piuku Ha Ui gingHui. IlpoBimHMMM ¢akTopamu
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TepuTopiaibHOl  AudepeHLialii 1LeHO3IB  KJjacy
Lemnetea € Tun, TpoHICTb BOAONM Ta peXXUM iXHbOT
npoToyHocTi. Exonoriyna nudepeHiiiallist yrpyrnoBaHb
Yy MeXax KJIacy BilOYBa€eThCsl 32 KOMILJIEKCHOIO JIi€I0
a0iOTMYHMX YMHHUKIB. 3a OKpeMUMHU IapaMeTpamu
nudepeHioTeed  Jmiie  Stratiotetum  aloidis
(cBiTIIOBUIT pexuMm exotony), Lemnetum trisulcae
(3MinHHicTh 3BOJIOKeHHST), Lemno-Hydrocharitetum
morsus-ranae i Hydrocharitetum morsus-ranae (BMicT
OpPTaHIiYHMUX pEYOBMH Y TOBINI BOAM Ta ITOHHUX
BiK71anax), a Takox Lemno gibbae- Wolffietum arrhizae
(kapOOHATHICTb, KUCJIOTHUM Ta COJbOBUI PEXUMU
Tpodorory). PesynbraTu (hiToiHAMKALIIHHOTO aHAITi3Y
3a OCHOBHMMU ITOKa3HWKAMU CepeIOBHIIA 3aCBiMUMIIN,
110 YTpyTIOBaHHs Kitacy Lemnetea hopMyIOThCS 32 yMOB
MiHiMaJbHOI aepallil €eKOTOIiB, HeUTpaJbHOI peakilii
cepeoBHIla Ta BITHOCHO HEBUCOKOTO 3a0e3MeueHHs
iX croJIyKamu a3oTy i MiHepaJIbHUX COJCH.
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€menbsiHoBa C.M. CuHTakCcOHOMIs Knacy Lemnetea nouHu
ITiBnennoro byry. Ykp. 60T. XXypH., 2018, 75(1): 38—49.

Inctutyt 6otaniku iMm. M.I. Xononnoro HAH Ykpainu,
Bya. TepeweHkiBebka, 2, Kui 01004, Ykpaina

3a J0MOMOroI0 Cy4aCHUX METO/IB KiJIbKICHOIO aHaji3y ja-
HUX po3pobJieHa kiacudikailiiiHa cxeMa Ta CKJIaJeHO Mpo-
JIPOMYC POCJIIMHHOCTI Kacy Lemnetea nonvunu p. [liBaeHHUt
Byr, sikuit Hanmiuye 10 acomialiiii 3 1BOX COI03iB i OTHOTO IO~
psAnKy. BetaHoBiieHo, 110 TpOBiTHUMU (aKTOpaMU TEPUTO-
piasibHOI AudepeHLialii yrpynoBaHb KJlacy BUCTYNAlOTh TUTT
i TpO(PHICTh BOJOIMM Ta pexkKUM IXHbOI MPOTOYHOCTI. HaiiBu-
111e CUHTAaKCOHOMiUHE Pi3HOMaHITTS BiJIbHOIJIaBAOYO1 pOC-
JIMHHOCTI XapakTepHe JUIsl BEpXHbOI i HUXHbOI Teuii [1iB-
neHHoro byry. Y cepenHiii Teuii yrpyrnoBaHHsI KJ1acy Tparisi-
JOThCST TIEPEBaKHO B €KOTOITaX aHTPOITOTEHHOTO TTOXO/IKEeH -
Hs. 3a MpOBeNeHUM aHajizoM lieHodIopa Kiacy Lemnetea
Hasliuye 42 BUAM CYIMHHMX DOCJIMWH, SIKi Hajexarb a0 29
poniB ta 19 poaun. Cepen npoBifHUX ponuH Lemnaceae,
Potamogetonaceae, Hydrocharitaceaeta Nymphaeaceae.Y reo-
rpacdiuHoMy crekTpi LeHodaopu Lemnetea TiepeBaxaloTh
LIUPOKOAPEATbHI XOPOJIOTIYHI €JIEMEHTH, a caMme TUTI0PU30-
HaJIbHi, IMPKYMIIOJIIPHI Ta iHAM(pEepeHTHI BUAU. 3 BUKOPHUC-
taHHsIM DCA-opauHauii ta ekonoriynux tmkan S.I1. diogyxa
BCTaHOBJIEHO, IO PO3MOII YrpynoBaHb Kiacy Lemnetea
y rineprpocTopi abioTHuyHMX (haKTOpiB BimOyBaEThCS 3a iX
KOMIUIEKCHOIO Ni€lo. BopHowac 1isi AeSIKMX CUHTaKCOHIB
BaXJIMBe IUdepeHIiloloue 3HauyeHHsS MaloTh CBITJIOBU
pexxuM ekotorty (Stratiotetum aloidis), 3MiHHICTb 3BOJIO-
XeHHs1 (Lemnetum trisulcae), BMIiCT OpraHiYHUX PEYOBUH Y
TOBIIi BOJAW Ta NOHHUX Binknanax (Lemno-Hydrocharitetum
morsus-ranae i Hydrocharitetum morsus-ranae), a TaKOX Kap-
OOHATHICTb, KUCJIOTHUIA Ta 3arajJibHU COJbOBUII PEXUMU
tpodorony (Lemno gibbae-Wolffietum arrhizae). Pesynsrat
GiToiHIMKAIIHOTO aHaNi3y 3aCBiTYIIIN, 11O LIEHO3M KJIacy
Lemnetea nonuuu p. IliBpeHHuii Byr 3a BiZHOILIEHHSM 10
KUCJIOTHOCTI CepeloBuIla € HeUTpODITbHUMU, IO CTYTEeHS
3aCOJIEHHST TPYHTY — eBTPOGHUMHU, 10 KOHLIEHTpAIlil y HbO-
My KapOoHaTiB — KapOOHaTO(OOHUMM, O BMICTY CITOJYK
a30Ty — HITpODITbHUMU.

Kmouosi ciiosa: [1iBnenHuit byr, Buiia BogHa
POCIUHHICTb, CHHTAKCOHOMIsl, OpJMHaLlLisl, (hiTOIHIAMKALLS,
(iropizHOMaHiTTS, LeHOdIIOpa, YKpaiHa
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EmenbsinoBa C.H. Cunraconomus Kiacca Lemnetea noavHbl
FOxnoro Byra. Ykp. 60T. xxypH., 2018, 75(1): 38—49.

HMuctutyt 6otanvku uM. H.TI. XonoaHnoro HAH YkpauHbi,
yi1. TepemenkoBckasi, 2, Kues 01004, YkpanHa

[Ipy momoui COBPEMEHHBIX METOIOB KOJWYECTBEHHOIO
aHaJn3a JaHHBIX pa3paboTaHa KiacCudUKAIMOHHAs cxeMa
U COCTaBJIEH MPOAPOMYC PACTUTENLHOCTU Kiacca Lemnetea
noiauHbl p. KOxHbI Byr, Koropeiii HacuuTbiBaeT 10 acco-
LIMALVI U3 JIBYX COI030B U OJHOTO MOPSIIKA. YCTAaHOBJICHO,
YTO BeOyIIUMU (haKTOpaMU TePPUTOPUAIIbHOM nuddepeH-
LMaLKU COOOIIECTB KJlacca BBICTYMAIOT TUIT U TPO(PHOCTH
BOJIOEMOB, a TaKKe PeXuM MX MpoToyHocTu. HawmBriciiee
CMHTAaKCOHOMHMYECKOe pa3HooOpa3ue CBOOOMTHOTUIABAIO-
LIEei paCTUTEIBHOCTH XapaKTePHO ISl BEPXHETO U HUXKHETO
teyeHus p. lOxHeiil byr. B cpenHem TeueHnu coobuiecTBa
KJIacca BCTPEYalOTCSl MPEUMYILIECTBEHHO B 2KOTOMax aH-
TPOIIOreHHOro mpoucxoxaeHus. [lo mposeneHHOMY aHa-
3y 1teHodopa Kinacca Lemnetea HacuuThiBaeT 42 BuUIa
COCYIUCTBIX pacCTeHUH, oTHOCSIIMXCS K 29 ponam u 19 ce-
meiictBam. Cpeau Benyluux cemeiictB Lemnaceae, Potamo-
getonaceae, Hydrocharitaceae 1 Nymphaeaceae. B reorpa-
(uyeckoMm crekTpe HeHOMIOpsl Lemnetea TpeobaanamT
M POKOApeaTbHbIE XOPOJIOTMUECKHe DJIEMEHThI, a UMEHHO
TUTIOPU30HAIBHBIE, IIMPKYMIIONISIPHBIE U nHIU(hEepeHTHBIE
Buabl. C ucnonb3zoBanueM DCA-opauHalLMKU U KOJOTU-
yeckux mkan A.I1. JIugyxa ycTaHOBJIEHO, YTO pacrpe/esie-
HHE cooO0IecTBa Kiacca Lemnetea B TUIIEPIIPOCTPAHCTBE
abnotniecknux (GakTOpoB OMpPENesIeTCs] UX KOMILIEKCHBIM
neiictBueM. B To e BpeMsl IsI HEKOTOPBIX CMHTaKCOHOB
BaxxHOe nuddepeHmupyoliee 3HaYeHNe UMEIOT CBETOBOM
pexkxuM skotomna (Stratiotetum aloidis), N3BMEHUMBOCTb YB-
naxHeHus (Lemnetum trisulcae), conepkaHue OpraHuIeCcKUxX
BEIIECTB B TOJIIIE BOIBI U JTOHHBIX OTJOXeHUsx (Lemno-
Hydrocharitetum morsus-ranae v Hydrocharitetum morsus-
ranae), a TakXe KapOOHATHOCTb, KUCJIOTHBIM M OOIIWIA
cosieBoii pexxuMmbl Tpodotonia (Lemno gibbae-Wolffietum
arrhizae). Pe3ynbratbl (GPUTOMHAMKALIMIAHOTO aHaIM3a MoKa-
3aJI4, YTO LIEHO3bI KJ1acca Lemnetea nonuubl p. KOxHbI Byr
[0 OTHONIEHWIO K KUCJIOTHOCTU CPEIbl SIBJISIIOTCSI HEUTPO-
(bubHBIMU, CTENEHU 3aCOJIEHUSI TIOUBBl — €BTPO(PHBIMU, K
KOHIIEHTpalIUK B Hell KapOOHAaTOB — KapOOHATO(OOHBIMU, K
CONepKaHUIO COeIMHEHNI a30Ta — HUTPODUITHLHBIMHU.

Kirouessie caoBa: FOxHbliil byr, Bbiciias BogHast
pPacCTUTETHHOCTh, CHHTAKCOHOMMSI, OpIUHAIIHS,
duronHaukanys, puropazHoodbpasue, ueHodIopa,
YkpauHa
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Holovenko Ye.O.!, Korshykov I.I.'2 Species diversity and distribution of lichens in Kryvyi Rih quarry dump complexes.
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Abstract. The aim of our research was to clarify the peculiarities of epilithic and epigeous lichen species composition of granite
and iron ore dump quarry complexes of the Kryvyi Rih area (Dnipropetrovsk Region). We investigated the lichens in a granite
quarry and overburden dumps, at four dumps of working quarries and two dumps where waste rock storage has stopped (one
of them is over 100 year-old); in total, in 9 technogenically disturbed territories. The lichens were gathered from the quartzite
(blocks, boulders) and shale rubbles (boulders), from iron-rich ore residues (small rock rubbles), as well as from granite and
limestone pebbles and sandstones. Altogether, on the drastically changed technogenous sites we found 65 lichen species (54
epilithic and 11 epigeous ones). Epilithic lichens mostly occupy rock blocks and slow-movable stones of smaller sizes. The iron
ore dump quarry complexes are colonized by lichens more quickly than the granite ones. If waste rock storage stops, lichenobiota
species diversity of dumps increases. 33 lichen species occur only in one of the dumps, due to significant heterogeneity of
dump surface defining microedaphic and hydrologic conditions. At the time of our research, species of the genera Cladonia
(10 species), Lecanora (5) and Physcia (4 species) were prevalent in the lichenobiota of the dump quarry complexes of the
Kryvyi Rih area. It is possible to attribute 41% of lichens to typical ones for technogenic substrates. Two species, Haematomma
ochroleucum and Trapelia obtegens, are rare for the steppe zone of Ukraine. The crustose lichens are most widespread (60.6%) in
the dump quarry complexes and in the natural communities of the Kryvyi Rih area. It is resulted from the steppe zone climate
conditions and greater resistance of crustose ones to the anthropogenic pressure. The foliose (24.6%) and fruticose (18.5%)
lichens are represented by smaller number of species; they occur in older quarries and dumps only. The most widespread lichen
species which occur in most of the investigated territories are epilithic Aspicilia cinerea, Candelariella aurella, Myriolecis dispersa
and Protoparmeliopsis muralis, and epigeous Cladonia pyxidata.

Keywords: epilithic and epigeous lichens, technogenically transformed landscapes, Kryvyi Rih

(Korshikov, Krasnoshtan, 2012), y pe3yabrati 4oro
BUHUKAIOTb YMOBHU [JIsI TIOCEJIEHHSI DPIi3HUX BUIIB
JIMIIAAHUKIB. Y MOPIiBHSUTBHUX JIIXeHODIOPUCTUYHUX
JIOCHiIXEHHSIX, SIKi IPOBOAUJIUCH SIK Ha TIEPETBOPEHUX

Beryn

VY Kpupopizbkomy 0OaceliHi B pe3yjbTaTi BUIOOYTKY
KOPUCHUX KOTAJUH BiAKPUTUM CITOCOOOM BMHUKIIU
BEJIMKI 3a TUIONICIO TipHUYO-IIPOMUCIIOBI IaHAIIA(DTH,

3a HaOOpPOM SKHUX ILed PerioH € YHiKaJIbHUM I
Bciei €Bponu. Y mpoleci po3poOKu 3 Haap 3eMJi
BUIMAIOTbCH (PAKTUYHO CTEPWJIbHI TOpPOIM, SKi
paHillle He 3a3HaBaJyd BIUIMBY >XKMBMX OpraHi3MiB.
IMpomMucnoBi BimBanu Ta Kap'epu BiIpPi3HSIOTHCS
OiJTbIIMM Pi3HOMAHITTSAM €KOTOMIB i MIiKpOHilll, HiX
MPUPOIHI BiICIOHEHHS TipchbKuXx Topin. Lle mos'sa3aHo
3 BUCOKUM PiBHEM Te€TepPOreHHOCTi (i3MKo-XiMiuHOTO
CKJIaAy Ta MeEXaHiYyHOI CTPYKTypu IIOpia BimBajiB

© €.0.TOJIOBEHKO, I.I. KOPIIMKOB, 2018
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TipHUYOBUAOOYBHOIO TPOMUCIIOBICTIO JIaHAIIadTax,
TaK 1 TIpUPOIHUX KaM'STHUCTUX BiJCJTOHEHHSX,
rMokKa3zaHa TleBHA BMJOBa CHEUM@IUHICTb 3acesleHHS
ix mumarHukamu (Purvis, James, 1985; Kondratyuk,
1993; Golubkov, 1996; Muchnik, 1997; Antonova,
1998; Mykhailyk, Kondratyuk, 2004; Naumovych,
2009a, b; Boiko, 2010; Rusina et al., 2010; Mykhailyuk
et al., 2011; Boiko, 2012; Khodosovtsev et al., 2013;
Darmostuk, Khodosovtsev, 2014).

OgHuMU 3 TOJOBHUX (hakTOpiB, $Ki JiMIiTYIOTb
MOLIMPEHHs JUIIAHUKIB Ha TepUTOpili IIPOMUC-

Ukr. Bot. J., 2018, 75(1)



JIOBUX BifBa/liB, € HeCTaOiIbHICTL €KOTOMIB Ta
anTponoreHHuit BrvB (Paukov, Trapeznikova, 2005;
Kondratyuk, Martynenko, 2006; Kondratyuk, 2008).
BunoBe pi3HOMaHITTS JMINAiHUKIB, creuudika
iXHBOTO PO3CEJEHHS 3aleXXHO Bim (hi3MKo-XiMiuHUX
i MEXaHiYHUX OCOOJIMBOCTE MOPOAU 3aTi30PYAHUX i
rpaHiTHUX Kap'epiB Ta BigBamiB KpuBopixcksa maiixe
He gocmimkeHi (Smetana et al., 2014; Holovenko et al.,
2015).

Mertoto 1aHOI pOOOTU € BU3ZHAYEHHSI 0COOJIMBOCTEM
BUIOBOTO CKJIay €MiJiTHUX Ta eMire AHUX TUIIaiHUKIB
TPaHITHUX Ta 3alli30pyOIHUX Kap'€pHO-BiIBAIBHUX
KoMmILiekciB KpuBopizoks.

Marepianu Ta MeTOAM

HochimKkeHHd TIPOBOAWIN Ha TEPUTOPii HEB'SITH
TeXHOTEHHUX HOBOYTBOpeHb M. KpuBuit Pir Ta
WOTo OKOJUIIb: TpaHiTHUN Kap'ep "KoBTHeBuit' 3
BiBajioM, Ta 3adizopynHi BiaBaiu LleHTpasbHOrO
(II'3K), Howokpusopizpkoro (HKI3K) i IliBmeH-
Horo (IliBal'3K) ripHn4yo-30arauyBajibHUX KOMOiHa-
tiB (I'3K), BigBan IlepmoTpaBHEBOrOo Kap'epy
("ABTOMOOINLHMIA"), [TeTpoBCHKMIA BigBas Ta Kap'ep
pyIHMKA ToBapucTtBa KpHUBOpi3bKUX 3ajli3HUX PYI
y KOJUIIHIA caanbi 6apoHecu A. IepBapT mo0au3sy
c. PaxwmaniBka (Bxomuth nmo ckiamy LleHTpanbHO-
Micekoro p-Hy Kpusoro Pory). Ax mnopiBHsIbHA
IJITHKA 3 TIPUPOJHUMU BiACTOHEHHSMU 3aTi3UCTUX
KBapLuTiB Oyna obpaHa ckens "YopriB 3y0" (6anka
"lMpuBopoTtHa" y TepHiBchbkomy p-Hi Kpuboro Pory).
Po3pobku Ha TepuTOopii  Kap'€épHO-BiIBaJIbHOTO
komriekey "ZKoBTHeBuii", nge BuUOOOyBaiu cCipi
rpaHiTH, Oyad NpUNMHEHi HampukiHmi 90-x pp.
XX cronitta. Ha BigBami BigcumaHi po3KpUBHi
IOPOIM — TJIMHA, ITiCOK, CYTJIMHKY Ta IpaHiTHA rajbKa.
Ha tepuTtopii Kap'epy Ta BigBaixy pocTyTh ITOOIWHOKI
JiepeBa, 110 OCEJIWIUCh MPUPOJHUM 4YMHOM. Binpan
"ABTOMOOIIbHUI" chopmoBaHuil y 1968—1973 pp.
i3 3aJi3UCTUX KBapLUTIB, CJAHLIB, CYIVIMHKIB Ta
YacTKOBO 3 TMH (Smetana et al., 2014). Ha BigBanax
HIBK, HKI3K Tta [IliBal3K i3 xaMm'ssHUCTHX
MOpifi MepeBaXxalTh 3ali3UCTi KBAPLUTU, piAlIe
TparisoThes caanui. Bik uux Bigsaiis ckianae 30—40
POKiB, a OTHOMY 3 IOCJIiI>KEHUX HAMU BilBaJliB, SIKMA
postamoBanuii noonusy LI3K, monam 100 pokis.
Ha iioro Ttepurtopii mepeBaxaroTb IpiOHOYIaMKOBI
3a1i3UCTI KBApUUTU Ta ciaaHui. Ha moBepxHi BiaBaty
3a TaKWil MPOMIXKOK 4Yacy YTBOPHMBCS Iap cyoOcTpaTy
3 O3HaKaMW T'PYHTOYTBOPEHHSI TOBIIMHOIO OJIM3BKO
10 cm. TletpoBchkoMy BigBany, cdopMOBaHOMY

Ykp. 60T. kypH., 2018, 75(1)

i3 3ajli3UCTUX KBapUMTIB, YAaCTKOBO i3 TIpaHITIB Ta
MiCKOBUKIB, 0113bK0 60 pokiB. PyaHuK ToBapucTBa
KpuBopizbkux 3amizHUX pya y caaubi OapoHecu
A. TepBapt nmovas npairoBaTu B 1892 p., a Bxxe 3 1900 p.
royaBcs craj BUPOOHUIITBA i pyIHUK OYJIO 3aKPUTO.
B mopomHOMy ckiani 1IbOTO Kap'epy TepeBakaioThb
3aJ1i3MCTi KBapLUTH.

3pasku TUIIAWHUKIB 3i0paHi 3 yJlaMKiB 3aTi3UCTUX
KBapuMTiB (OpUJIM, BalyHM), CJIaHLiB (BaJlyHHU) Ta
3aJIMILKIB OaraTux 3ajli3HUX py[ (TajibKa) 3a1i30pyAHUX
BiZIBaJIiB Ta Kap'epy, 3 MOBEPXHi I'PaHiTHUX BiICJIOHEHb
Kap'epy "ZKoBTHeBMii", 3 TpaHITHOI ¥ BaITHAKOBOI
TAJIBKM Ta TpaBiiHUX 3epeH BigBajly Kap'epy
"?KoBTHeBMIi", 3 TpaHITHOI, BaIHSIKOBOI TalbKW it
mickoBUKiB [1eTpOBCHKOTO BiiBaTY, a TAKOX CYOCTPAaTiB
3 O3HAKaMH TIPYHTOYTBOPEHHSI Ta IPUMITUBHUX
IpyHTiB. [IJIs1 OnKCy po3MipiB yIaMKiB ripCbKUX MOPif
Oysio BukopuctaHo mkainy JI.b. Pyxina (Rukhin, 1961).

Hnsg  igeHTudikalii AuIIaiHUKIB 3aCTOCOBYBAIU
oiHokynap MBC-9, wmikpockon Primo Star Ta
CTaHIApTHUI  HAOIp  peakTHUBIB. BusznaueHHs
BUIIB JIUIIAMHUKIB MPOBOAMIM B JiabopaTopisix
Kpusopisbkoro 6oraniyHoro canxy HAH Ykpainu Tta
XepcoHChKOIo NepxkaBHOro yHiBepcutety. Yactoty
TpaIUISIHHS OKPEMUX BMJIB JIMIIAWHUKIB OLliHIOBAIU
B Oamax mig okpemux autgHok (Khodosovtsey,
2003; Boiko, 2010): 1 6an — nyxe pigko: 1-3
MiCLIe3HaXOKEHHS; 2 — PiIKO: 10 5 MiCLIe3HAXOIKEHb;
3 — criopaguuHoO: 7—15 Micle3HaxomKeHb; 4 — 4acTo:
16—50 Micle3HaxomKeHb; 5 — 3BMYaiiHO: OibiIe 50
MiCLIE€3HAXO/I>KEHb.

Has3Bu TakcoHiB Ta CKOpPOYEHHSI aBTOPiB Yy
HOMEHKJIaTypHUX KOMOiHAaLisIX MOJaHO 3TiAHO 3 6a3010
Index Fungorum (http://www.indexfungorum.org/).

Pe3ynsraTi Ta 00roBOpeHHS

3aragoM Ha 10-TM JOCTiIKEHUX HAMU TEPUTOPIsX,
cepell SIKUX OIHA MPUPOIHA Ta IEB'SITh TEXHOTCHHUX,
BMSIBJICHO 65 BUIIB JIMIIAMHUKIB (Tab1. 1), cepen SIKUX
54 — emninitHi, 11 — emnireiiHi. [TepeBaxxHa OUIBIIICTH
BUIIB JIMIIANHUKIB NEB'STU TEXHOTEHHUX TEPUTOPiii
MpeACTaBlIcHa HAKUITHUMU XUTTEBUMHU (POopMaMH.
JInmaitHuku, sIKi pocTyTh Ha BigBajax Ta B Kap'epi,
MIPpUYpOUYEHi, HacaMmIleped, OO0 HEePYyXOMMX KaM 'SHHX
OpUJI BEJIUKOTO PO3MipY.

KinbKicTp enmimiTHUX Ta emireHux JUIlaiHUKIB
Ha KOXHiil oKpeMmiil i3 JOCHiIKEHUX TEeXHOTEHHMX
TEepUTOPilt OyTa HeBeMUKOO (Tabid. 2). Y rpaHiTHOMY
Kap'epi "?KoBTHeBMI" BUSIBICHO 8 EITUTITHUX BWIIiB
JIMIIAaiHUKIB, a Ha BigBaji Kap'epy "2KoBTHeBuii"
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Tabauys 1. Bunoswmii cKaan JMIIARHUKIB Kap'€pHO-BiIBAILHUX KOMILIEKCIB TA IPUPOIHUX BiICIOHEHb CHJTIKATHUX TipChbKUX nopia Kpusopizxoks

Table 1. The lichen species of quarry dumping complex and natural outcrops of silicate rocks of Kryvyi Rih
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3arajibHa KiJIbKiCTh JOCTiTHNX
JIJITHOK, Ha SIKUX 3YCTPIiYa€ThCsST BUJT

Acarospora fuscata (Nyl.) Th. Fr.

w

w

W

A. veronensis A. Massal.

o

[o%)

Amandinea punctata (Hoffm.) Coppins & Scheid.

Aspicilia cinerea (L.) Korb.

Athallia vitellinula (Nyl.) Arup, Frodén & Sgchting

Bagliettoa calciseda (DC.) Gueidan & Cl. Roux

Bellemerea cupreoatra (Nyl.) Clauzade & Cl. Roux

Calogaya decipiens (Arnold) Arup, Frodén & Sechting

Calogaya pusilla (A. Massal.) Arup, Frodén & Sechting

Caloplaca teicholyta (Ach.) J. Steiner

Candelariella aurella (Hoffm.) Zahlbr.

C. coralliza (Nyl.) H. Magn.

C. vitellina (Hoffm.) Miill. Arg.

L2 I SN LT NS S

Catapyrenium cinereum (Pers.) Korb.

Circinaria contorta (Hoffm.) A. Nordin, Savi¢ & Tibell

Cladonia cenotea (Ach.) Schaer.

C. chlorophaea (Florke ex Sommerf.) Spreng.

C. fimbriata (L.) Fr.

C. foliacea (Huds.) Willd.

C. furcata (Huds.) Schrad.

E R

C. macrophylla (Schaer.) Stenh.

C. pyxidata (L.) Hoffm.

W | N

C. rangiformis Hoffm.

R

C. rei Schaer.

C. subulata (L.) Weber ex EH. Wigg.

Dermatocarpon miniatum (L.) W. Mann

Endocarpon psorodeum (Nyl.) Th. Fr.

‘Haematomma ochroleucum (Neck.) J.R. Laundon
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W

Lecanora allophana (Ach.) Nyl.

L. argopholis (Ach.) Ach.

L. gangaleoides Nyl.

o |

Lecanora sp.

L. umbrina (Ehrh.) R6hl.

Lecidea fuscoatra (L.) Ach.

Lecidea sp.

Lepraria incana (L.) Ach.

Melanelia sp.

N [ (D[ DN [ et [t [t [

Myriolecis albescens (Hoffm.) Sliwa, Zhao Xin &
Lumbsch

(]

M. crenulata (Wallr.) Sliwa, Zhao Xin & Lumbsch

M. dispersa (Pers.) Sliwa, Zhao Xin & Lumbsch

Parmelia sulcata Taylor

‘Phaeophyscia nigricans (Florke) Moberg

P. orbicularis (Neck.) Moberg

Physcia adscendens (Fr.) H. Olivier

P. caesia (Hoffm.) Hampe ex Fiirnr.

W [ W

P. dimidiata (Arnold) Nyl.

P. dubia (Hoffm.) Lettau

Physconia grisea (Lam.) Poelt

W |

Protoparmeliopsis garovaglii (Koerb.) S.Y. Kondr.

P. muralis (Schreb.) M. Choisy

w

Ramalina pollinaria (Westr.) Ach.

R. polymorpha (Lilj.) Ach.

Rhizocarpon geminatum Korb.

W [

Rinodina milvina (Wahlenb.) Th. Fr.

R. pyrina (A ch.) Arnold

Rufoplaca arenaria (Pers.) Arup, Sechting & Frodén

Staurothele sp.

Trapelia obtegens (Th. Fr.) Hertel

Verrucaria furfuracea (B. de Lesd.) Breuss

V. nigrescens Pers.

Verrucaria sp.

Xanthoparmelia conspersa (Ehrh. ex Ach.) Hale

|t [k [t [ €0 [t [k [k [ D[ DN [ DN [ et [N [k [k [ DO [t [N [0 [ [k [k | GO [

X. pulla (Ach.) O. Blanco, A. Crespo, Elix, D. Hawksw.
& Lumbsch

X. stenophylla (Ach.) Ahti & D. Hawksw.

Xanthoria parietina (L.) Th. Fr.

3arajbHa KiJIbKiCTh BUJIIB

8

3

2

7

2

1

10

15

21

23

* COT — cy6eTpar 3 03HaKaMK IPYHTOYTBOPEHHS; 1 —5 — Gaiy TparIsiHHS BULY.




Tabauys 2. KinbKicTh emiiTHUX Ta emireiiHMX BUAIB JHIIAWHUKIB MPUPOAHOI Ta TEXHOTEHHO TPAHC(OPMOBAHMX TEPUTOPIi

Kpusopixoks
Table 2. The number of saxicolous and terricolous lichens of natural and technogenic territories of Kryvyi Rih
A )
z 3 = : ;R
cpEZa| g3 £% £ 5
. . g Z 2 < 2 a E 5 £ 5 CybcTpatu, siKi epeBaxaroTb Ha JOCTiIKEHUX
JlochimkeHi Teputopii ZEE X ] 5 £ 8 52 )
S5 EQ 5 g = 4 = % TEPUTOPIAX
E=E8| &2 5 & £ B
= 8 5 g oG
g %
R 5
Tpanitsmit kap'ep "Kobreuii” 25 g $/100 _ TPaHITHi BICTOHEHHS Ta GPIIM 3 O3HAKAMIL
BUBITPIOBAHHSI
N VB rpanvltﬂoro Kap €py 25 5 5/100 — rpaHiTHa Ta BaITHJIKOBA raJibKa, TpaHiTHI rpaBiitHi 3epHa
ZKoBTHeBUI
. 3aJ1i3MCTO-KBAapLIUTOBI OpWIK, CyOCTpPaTH 3 O3HAKAMU
Bizsan HKI3K 30—40 9 8/89 1/11 pit pHIH, EYbETP
TPYHTOYTBOPEHHSI
. cyOCTpaT 3 03HAKAMU IPYHTOYTBOPEHHSI, MEHIIIOIO
Bizsax LIF3K 30-40 8 5/63 3/37 yberpa AMI [DYHTOYTEOPE!
MipOI0 — 3aTi3UCTO-KBAPIIUTOBI BATYHU
Bingsan [TiBaI 3K 30—40 4 4/100 — 3aJ1i3MCTO-KBAapLUTOBI OpmIn, BaJyHU
. " . . 3aJ1i3UCTO-KBa OBi 0 , Basl , cyocTpartu 3
Bixpan "ABTOMOGITbHH 30—40 13 10/78 322 VCTOKBAPLIHTOBI DPHIIH, BAYHH, CYBCTPaTH
O3HaKaMU IPYHTOYTBOPEHHSI, IIPUMITUBHI TPYHTH
. 3aJ1i3MCTO-KBa OBi O , Basl , cyoctpaTu 3
[MeTpoBcbKMA BiaBax 60 24 18/75 6/25 YICTO-KBAPLHTOB! DPHIH, B yH.M y‘ Tpati
O3HAaKaMU IPYHTOYTBOPEHHSI, IIPUMITUBHI IPYHTH
Crapuii Binsan no6im3y LI'3K >100 2 — 2/100 cyOcTpaTi 3 03HaKaMU I'PYHTOYTBOPEHHST
- - - 5
Kap'ep pyaika A. Teppapt 5120 2% 21/81 5/19 BICTIOHEHHS 3/li3UCTHX KBAPIHTIB, CyGeTpary 3
O3HAKAMU IPYHTOYTBOPEHHSI, TIPUMITUBHI IPYHTH
Ckenst "Hopris 3y6" H PHPOJIHE 23 23/100 — Bi/ICJIOHEHHSI 3aJ1i3UCTHX KBapLIUTIB
BilICIIOHEHHST
3HaiieHo 5 emiTiTHUX BUAIB (3 — Ha rpaHirtax, PisHOMaHiTTS JMInaiiHUKIB BimBamy "ABTOMO-

2 — Ha BamHsKy). HeBenuke BUmOBe pPi3HOMaHITTS
Ta HMU3bKWI CTYIiHb TPAIUISTHHSI BWIIB ITOB'sI3aHi
3 BIJHOCHO HEIIOJABHIM TEPMiHOM TIPUITMHEHHS
PO3pO0OKM BKa3aHUX 00'€KTIB, 3 MTOYAaTKOBUMU €TariaMu
IPYHTOYTBOPEHHSI Ha BigBajax, 3 i1HTEHCUBHUMU
TpoliecaMU TillepreHe3y I'PaHiTiB Ha TEPUTOPil Kap'epy
Ta BiZICYTHICTIO YJaMKOBMX MOPiJ BEJIUKOTO PO3Mipy
Ha BifBaJIi.

Ha Ttepuropii 3anizopynHoro BinBamy HKI3K
3HaiimeHo 9 BUAIB JWINAMHWKIB, cepel SKUX 8
emimitHux Ta 1 emirefinmit Bua. Ha sigsani [II'3K
BimMidyeHO 8 BUIIB JIUINAWHMKIB (emimTiTHUX — 5,
enireiiHux — 3). YoTupu BUAM €MiTITHUX TUIHAKHUKIB
BusiBnieHo Ha Binsani ITiBnI'3K. Lls Teputopis, 3 ycix
HaMU JOCHTIIKEHUX, XapaKTepU3yeTbCcs HaWMEHIIUM
BUIOBUM  pi3HOMaHITTAM. [lpuumHaMm  Takoro
HU3BKOTO BUIOBOTO CKJIAAy MOXYTb OyTH OJU3BKICTh
po3MimieHHs BigBany go IliBal'3K i, gx Hacmigok,
BIUTMB IIPOMUCIIOBMX BUKUIIB, BITHOCHO HEBEJIMKUIA
Bik BkazaHoro BimBany (30—40 pokiB) Ta ¢i3uKo-
XiMiyHi 0COOJMBOCTI 3ajli3UCTUX KBapLMTIB, IO
3HAYHOIO KUIBKICTIO TMpeACTaBieHi Ha TepuTopil
BigBay.

54

OinbHUMIt" ckiagae 13 BumiB, 3 skux 10 — emiiTHI,
3 — ecnireitHi. [lopiBHSIHO BeJMKe Pi3HOMAHITTS
JIMIIAHUKIB Oysio Ha [leTpoBchKOMYy BimBaji, 3 HUX
18 emimiTHUX Ta 6 emireiiHUX, IO IOB'SI3aHO 3 BiKOM
BimBasy, skoMy Maiizke 60 poKiB, Ta Pi3HOMAHITTSIM
TipCBKUX TMOpid, cepel SKUX ITOMiIHYIOTh 3aJli3UCTi
KBapLUUTH, MEHIIOI  KiJIbKICTIO  TIpeAcTaBieHi
rpaHiTH i mickoBUKU. BkazaHi (hakTopu CTBOPIOIOTH
BEJIMKY KiJIbKiCTh MIiKPOHilll, SIKi 3 4acOM 3acessIioTh
JTUIIaifHUKA (TaoII. 2).

Ha crapomy Bigsaii mooaunsy LUI'3K BusiBieHo uiie
2 Bunu nuiaitHukiB — Cladonia fimbriatata C. pyxidata.
MicusiMu BKa3aHi BUAW yTBOPIOIOTh CYLITbHUIA TOKPUB
Ha o 1o 4 m2. Ha miaTo BigBajiy BiICyTHI BeJIMKi
ylaMKM TipCbKUX TOpil, BinOyBalOTbCS TOCTiiHI
3CYBM Ha CXWJIaxX, IO MEpelIKoIKae 3aKpiruIeHHIO
Ta PO3BUTKY JUIIAWHUKOBUX CJIaHEN. 3a paxyHOK
MPUPOAHUX MPOLECIB, $Ki BiAOYBaJIMCh MPOTSITOM
oimpmr Hixk 100 pokiB, Ha TMJIAaTO LBOTO BigBAILY
YTBOPUBCS cyOCTpaT 3 03HaKaMu I'PYHTOYTBOPEHHSI.

VY kap'epi pyanuka A. IepBapt BusiBieHO 26 BuUiB
JIMIIaiHUKIB, ceped skux 21 eminiTHUl Bua Ta 5
emreitHux. BkazaHuii Kap'ep pempe3eHTye 3HauyHE
PI3HOMAHITTS JIMIIAWHUKIB, IO TOB'SI3aHO 3 BiKOM
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Kap'epy Ta TMM, IO BUAOOYTOK TipChKOI ITOpOAW B
HboMy He mpoBoauBcs moHan 100 pokiB. Came Ha
TEPUTOPIi JaHOTO Kap'epy OYJIO BiIMIY€HO PsIII LIIKaBUX
JIUCTYBaTUX Ta KYIIUCTUX CNTITHUX BUMIIB: Physcia
caesia, Ramalina polymorpha, Xanthoparmelia conspersa,
X. pulla, BimMmiueHa 3HaA9HA KUTBKICTh TTCHHNX BUIIB
3 pony Cladonia. TTpocainiKoBY€ETbCS TiCHA KOpeJsiList
MiXXK BiKOM Kap'epy Ta OCOOJUBOCTSIMM BUIOBOIO
CKJIady JiXeHOOIOTH, a came: HasIBHICTIO JIMCTYBaTUX Ta
KYIIMCTUX XUTTEBUX (DOPM JMIIANHUKIB Ta BEIMKOIO
KiJIbKiCTIO emireiiHuX BuaiB. OcTaHHiI BKa3ylOTb Ha
3HaYHi MPOLECU I'PYHTOYTBOPEHHS Ha HOCIIKYBaHii
TepUTOPIi.

IlpupoaHuit  ckjag  J1iXeHOOIOTHM — 3ali3UCTUX
KBapIUTIB OOCITIIKyBaan Ha ckem "YoptiB 3y0", me
OyJ10 BigMiueHo 23 BUAM eNiTiTHUX JuIIaiHUKIB. Crif
3a3HAYUTH, IO CaM€ Ha MPUPOIHUX BiICIOHEHHSX
Oyu BUSBJICHI PiAKiCHI BUAM CIMUTITHUX JTUIIAWHUKIB
Catapyrenium cinereum, Circinaria contorta, Lecanora
argopholis, L. gangaleoides Tta Xanthoparmelia
stenophylla, sxi He OyJn0 3HAIEHO Ha TEPUTOPISIX
BilBAiB Ta Kap'epiB, 110 BKa3ye Ha OUIbIIY
CTabiIbHICTh e1adiYHUX YMOB IMPUPOIHUX BiICIOHEHD
ripChbKHUX TIOPiJI.

HaifnommpeHimyumy — eniliTHUMM ~ BUJAMU, 11O
TParUISIFOThCS Ha MEPEBaXKHIM OUTBIIOCTI JOCTiIKEHUX
HaMmu Teputopiit, € Candelariella aurella, BusiBneHuii
Ha JIeB'SITU i3 JeCITU TOCTIIKEHUX HAaMU TEPUTOPIsIX,
Myriolecis dispersa, 3HalineHNII Ha BOCBMU TEPUTOPISIX,
Protoparmeliopsis muralis — Ha 'siti. Cepen emireitHnx
BUIIB TEXHOTEHHMUX HOBOYTBOpeHb KpuBOpiKKS
HatinowmupeHium € Cladonia pyxidata, 1o BusiBieHa
Ha II'SITU JOCTiIKYyBaHUX TEPUTOPIsIX.

I3 oTpumaHux pe3yabTaTiB BUAHO, 1O 3i
30UIbILIEHHSIM TEPMiHY 3 MOMEHTY MPUIUHEHHS
pO3pOOKM Kap'epiB Ta BIiICUNKW BigBaJliB BUIOBE
PI3HOMAHITTS JIIXeHOOIOTH I1IUX TEPUTOPill 3pocTae.
KosoHnizauisa JuimaiHuKaMy 3a1i30pyIHUX Kap'€pHO-
BiIBaJIbHUX KOMILJIEKCIB BiIOYBa€ThCsl 3 OiIBIIOIO
iHTEHCUBHICTIO, HiX TpaHiTHUX. Takuii pe3yJabTaT
MOXHa MOSICHUTH OiTbIIUM PI3HOMAHITTSIM
cyOCTpaTiB Ta MIiKpOHIll 3aJi30pyIHUX Kap'€pHO-
BiABaJIbHUX KOMILJIEKCIB, MOPIBHSIHO 3 T'PaHITHUMU,
a TakKOX HAaSBHICTIO Ha TEepUTOpil 3a1i30pyAHUX
BilBaJIiB 3HAYHUX 3a IUIOUICI0 HACAIXKEHb JEPEBHUX
nopin  poCAuH, 110 JOMOBHIOIOTH JIiXeHOOIOTY
JOCTIIKYBAaHUX TEPUTOPiN emipiTHUMU  BUIAMU,
TaKUMU SIK Amandinea punctata, Lecanora allophana,
Parmelia sulcata, Physcia adscendens ta Xanthoria
parietina. BKazaHi BUAu poCTyTb Ha KOpi AepeB, ajie 3
4acoOM MOXYTb MEPEXOAUTU Ha BiCTOHEHHS TipChbKUX
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Mopin Ta iHIIWK KaM'SHUCTUII CyOCTpaT BigBajliB i
Kap'epis.

3arazaoM i3 56 BUIB TUIIAHUKIB, BUSIBIEHUX HAMU
Ha JIeB'ITU TeXHOTeHHUX TepuTopisx KpuBopixeks, 33
Buan (a6o 58,9% 3arayibHOI KiJIbKOCTi) TPATISIIOTHCS
Jmile Ha onaHii i3 Hux. ToOTO, Ha maHuMil Tiepion
yacy Oinblue TIOJOBMHM BHUIIB JUINAWHMKIB, SKi
3acelIIIoTh Kap'epyu Ta BigBaiv, € YHiKaIbHUMU IS
KOXHOTO i3 HuX. [Hmi 23 Bumu (41,1%) nuinaiitHUKiB
MOXHA BIiTHECTH [0 TUIMOBUX [JI5I TEXHOTEHHMX
cyoctpariB. Taki Buau, ik Haematomma ochroleucum
(BusiBNieHUl y Kap'epi pyaHuka A. Tepsapr) i Trapelia
obtegens (IlepmotpaBHeBuii, IleTpoBchbKuil BimBaiu
ta BigBan HKI3K) € pinkicHumu misi piBHMHHOL
yactuan YKpainu (Khodosovtsev, Zavyalova, 2008;
Naumovych, 2009b, c; Darmostuk, Khodosovtsev,
2014; Gromakova, 2014). [TpoBigHUMU TS JIiXeHOOIOT
TEXHOTEHHO TpaHC(OPMOBAHUX TEPUTOPIi € pomu
Cladonia (10 BumiB), Lecanora (5 BumiB) ta Physcia
(4 Bunu). He3HauHa 4YHMCENBHICTh JUILIAWHUKIB Ha
TEXHOT€HHO MOpYyIIEHUX TepuTopisasx KpuBopixKs
3YMOBJIEHA HE TUJTbKU €KOJIOro-enachiyHUMU YMOBaMU,
ajie i KOpoTKOIo icTopieto (hopMyBaHHS JIiXeHOOIOTH.

BucHoBKu

Ha rpaniTHuX i 3ayi3opyIHUX BifiBajlax Ta B Kap'epax
Kpusopixckst, ne OyJlo TpUIIMHEHO pPO3pOOKY Ta
BiICUTIKY TIOpiZl, aKTUBHO TOCEIISIIOTHCS JTUIIANHUKHI
pi3HUX ekojoriuHux rpymn. Cepen HUX HaifyacTille
TPaIUISIOTHCS enitiTHi Buau (83%), sIKi B Iepily 4yepry
3aceliAI0Th KaM'sHi OpuiIM, a TakKoX MaJopyXoMme
KaMiHHSI MEHIIIUX PO3MipiB.

HaiiromupenimuMu  Ha  TepuTopii  Kap'epHO-
BiIBaJIbHMX KOMILJIEKCIB Ta MNPUPOAHUX TEPUTOPIiii
KpuBopixcks € JUIIAaWHUKM HAKWITHOI KUTTEBOI
dbopmu  (60,6%). lle 0OyMOBIEHO KIiMATUYHUMM
YMOBaMU CTE€MOBOI 30HU Ta OiIbII BUCOKOIO CTIIKICTIO
HAKUIMHUX  JIMIIAWHUKIB 10  aHTPOIIOTEHHOTO
HaBaHTaXXeHHs. MEHIOo0 KUJIbKICTIO TpeAcTaBlieHi
nuctyBari (24,6%) ta xymmcti (18,5%) aumaidHuku,
BOHHM BiIMiueHi JMIlIe Ha TEpUTOPIii OIIbII CTapux
Kap'epiB Ta BigBajiiB. IIpoBimHWMM IS JIiX€HOOIOT
TEXHOTEHHO TpaHC(HOPMOBAHUX TEPUTOPii € pomu
Cladonia, Lecanora ta Physcia, 1o TIOB'SI3aHO 3i
3HAYHOIO Pi3HOMAHITHICTIO MiKpPOKJiMAaTUYHUX YMOB
Ta MIKpOHill BigBadiB. HalinmomuvpeHilmmu emnitiT-
HUMHW BUAAMM, SIKi TPAruIsIIOTbCS Ha OUIBLIOCTI 10C-
JIKEHUX TePUTOPIid, € Aspicilia cinerea, Candelariella
aurella, Myriolecis dispersa i Protoparmeliopsis muralis,
a cepen emireitiux — Cladonia pyxidata.
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Tonosenko €.0.!, Kopuivkos 1.1.2 Bugose pisHoMaHiTTs T2
0C00JIMBOCTI MOMIMPEHHS JMINAIHUKIB Y Kap'€PHO-BiABAIBHIX
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'Kpuopizbkuii 6oraniunumii cax HAH Ykpainu
ByJl. Mapiiaka, 50, Kpuswuii Pir 50089, Ykpaina
2[loneubkuii 6otaniunmii cax HAH Ykpainu
ByJ1. Mapiiaka, 16a, Kpusuii Pir 50089, Ykpaina

[MpoBommsioch 3'siCyBaHHST OCOOJMBOCTE BUIOBOTO CKIIATY
eMUIITHUX Ta eNireiHuX JUIIAaiHUKIB TpaHITHUX 1 3aj1i30-
PYAHUX Kap'€pHO-BiABalbHUX KOMIUIEKCIB KpHBOpiIKKs
(CremnoBa 30Ha Ykpainu). JlocimkeHHsT IpoBeieHi Ha Tpa-
HITHOMY Kap'epi Ta BiiBasli pO3KPUBHMX MOPi, HA YOTUPHOX
3a1i30pyIHMX BigBajiax Kap'epiB, sIKi Ie €KCITTYaTYIOThCS,
Ta Ha IBOX BigBayiax, Nie JaBHO TIPUMTMHEHO BiICUTIKY IO-
ponu, onHOMY 3 sIKUX Oinbie 100 pokiB; BChOro Ha JeB'ATH
TEXHOTEHHO MOPYLIEHUX TepuTopisix. JInmaiHuku 36upanu
3 00JIOMKiB KBapUUTiB (OpWK, BaJlyHU), CAaHLIB (BaIyHN),
3JIMIIKIB OaraTux 3ali3HUX PyH (ApiOHi yIaMKu MOpoan),
3 TPaHITHOI i BaIHSKOBOI TajbKU Ta IMiCKOBUKIB. YChOTO
Ha 3a3HaYeHUX KOPiHHWM YMHOM 3MiHEHUX TEeXHOTEHHUX
HOBOYTBOPEHHSIX BHUSIBJICHO 65 BUIIB JMIIAMHMKIB, 3 SIKUX
54 — eniniTHUX Ta 11 — enireiiHux. EniaiTHI JuinaiiHUKy
OCeJISTIOTHCST TIePeBaXKHO Ha KaM'sTHUX Opmiax, a TaKoX Ha
MaJIOPYXOMHUX KaMeHsIX MEHIIMX po3MipiB. BimsHaueHo,
10 KOJIOHI3allisl JIMIMAaWHUKAMU 3aJli30pYIHUX Kap'€epHO-
BiIBaJIbHUX KOMIUIEKCIB BilOYBa€Tbcsd OUIbLI iHTEHCUBHO,
HiX TpaHiTHUX. Y pasi NpUNMHEHHS BiICUMAaHHS MOPOAU Y
BilBaJiv, 3pOCTAa€ BUIOBE PIZHOMAHITTS JIiXeHOOIOTU HA HUX.
Tak, 33 BUIM JUIIAHWKIB TPATUISUIMCH JIVIIIE HA OTHOMY
3 Kap'epiB abo0 BiaBajiB. Lle MoB'sI3aHO 3i 3HAYHOIO TETEPO-
TEHHICTIO MMOBEPXOHb BiJlBaJliB, 110 BU3HAYA€E MiKpoeaadiu-
Hi Ta rigpojoriuHi ymoBu. [lpoBizHUMU 11 JiXeHOOIOTHU
Kap'epHO-BiABaJIbHUX KOMIUIEKCIiB KpUBOpPIXKKS HA MOMEHT
Halmx gociimkeHb oynu Buau ponis Cladonia (10 BunmiB),
Lecanora (5) Ta Physcia (4 Bunu). Jlo TUTIOBUX IIJIST TEXHO-
TFeHHMX CyOCTpaTiB MOXHa BimHecTH 41% nuinaifHUKIB, 1Ba
Bunu — Haematomma ochroleucum ta Trapelia obtegens — €
pioKiCHUMU 111 PiIBHUHHOI YyacTUHM YKpainu. Hatnoiu-
peHIlIMMU JIsE Kap'€pHO-BiABaJIbHUX KOMIUIEKCIB Ta Mpu-
poaHux TepuTopiit KpuBOpiXKsl € JUIIaiHUKKM HAKUITHOL
KUTTEBOI hopmu (60,6%). Lle 06yMOBIICHO, Ha HAIIly TYMKY,
KJIMaTUMHUMUA YMOBAMU CTEIOBOI 30HU i OLIbII BUCOKOIO
CTIMKiCTIO HAaKUITHUX JIMIIAHHUKIB 1O aHTPOITOTEHHUX Ha-
BaHTaXeHb. MEHIIIOI0 KiJbKICTIO TMpeacTaBlieHi JIMCTyBaTi
(24,6%) ta xymucri (18,5%) nuiraitHUK, BOHU BimMideHi
JIAIIE Ha TePUTOPIi OLTBIIT cTapux Kap'epiB Ta BinBasiB. Haii-
TTONTUPEHNMHU ETUTITHUMY BUAAMU, SIKi TPATUTSIOTHCS Ha J10-
CIIKYBaHUX TepUTODIsiX, € Aspicilia cinerea, Candelariella
aurella, Myriolecis dispersa ta Protopartmeliopsis muralis, ce-
pen emtireitinx — Cladonia pyxidata.

KirouoBi ciioBa: eriliTHI TUIIafHUKY, eTTireiiHi
JIMIIARHUKA, TEXHOTEHHO TpaHchopMoBaHi JaHamadTH,
Kpusuii Pir
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Tonosenko E.A.!', Kopmukos U.N.!2. Bunosoe
pa3Hoo0pa3ue U 0COOEHHOCTH PACTPOCTPAHEHNS JHIIANHIKOB
B KapbepPHO-0TBAJIbHBIX KOMILIEKCaX KpuBopoxbs. YKp. OOT.
XKYpH., 2018, 75(1): 50—58.

'KpuBopoxckuii 6otannueckuii caq HAH YkpauHbt
yi. Mapiaka, 50, Kpusoii Por 50089, Ykpanna

2[loneuxuii 6oranndeckuii cax HAH Yxkpaunbt
yi1. Mapiiaka, 16a, Kpusoii Por 50089, Ykpauna

[TpoBommIOCh BEISICHEHNE 0COOEHHOCTEN BUIOBOTO COCTaBa
SMWJIUTHBIX U STUTEHHBIX JINIIARHUKOB TPAHUTHBIX U XKeJie-
30pPYIHBIX KapbePHO-OTBATBHBIX KOMIUIEKCOB KprBOpPOXKbS
(CrenHas 30Ha Ykpaunbl). MccnenoBaHusi mpoBeleHbl Ha
TPAHUTHOM Kapbepe W OTBajie BCKPBIIIHBIX MOPOM, Ha ye-
ThIPEX XEJIEe30PYAHBIX OTBaJaX IKCILTyaTUPYEMbIX KapbepPOB
U IByX OTBaJIax, TJie MaBHO TpeKpalleHa OTChITKa MOPOJIbI,
OIIHOMY M3 KOTOpBIX 6osiee 100 J1eT; Bcero Ha AeBSITU TEXHO-
TE€HHO HapyILLIEHHbIX TEPPUTOPUSIX. JIMIIaITHUKY coOMpau ¢
00JJOMKOB KBapLUTOB (IJIbIOBI, BaJTyHbI), CJIAHLIEB (BaJyHbI),
OCTaTKOB 0OTaThIX XKeJIe30M Py (MEIKUE 00JTOMKH TTOPOJIbI),
C TPAaHUTHOM M M3BECTKOBOW TaJbKU W TleCYaHUKOB. Bcero
Ha yKa3aHHBIX KOPEHHBIM 00pa30M M3MEHEHHBIX TEXHOTeH-
HBIX HOBOOOPA30BaHUSIX BISIBIEHO 65 BUIOB JIMIIAHUKOB,
U3 KOTOPBIX 54 snuiuTHbie W 11 anureitHbie. DMMINTHbBIS
JIIAWHUKY TTOCEJISTIOTCS TIPEUMYIIIECTBEHHO Ha KaMEHHBIX
[IbI0aX, a TAKXKe MAJIOMOIBUKHBIX KAMHSIX MEHBLINX pa3Me-
poB. OTMEUYEHO, YTO KOJOHMU3ALIMS JUIIAMHUKAMU XKeJle30-
PYIHBIX KapbePHO-OTBATBHBIX KOMIUIEKCOB TIPOUCXOIUT 00-
Jlee MHTEHCUBHO, YeM TPaHUTHBIX. B ciryyae mpekpaiieHus
OTCBITNKY MMOPOJIbI B OTBAJIBI BO3PACTAET BUIOBOE Pa3HOOOpa-
3ue INXeHOOMOThI Ha HUX. Tak, 33 Buma MUIAitHUKOB BCTPE-
YaJuCh TOJBKO Ha OJHOM M3 KapbepoB JIMOO OTBAJIOB. DTO
CBSI3aHO CO 3HAYUTEJIbHON IeTepOreHHOCThIO MOBEPXHOCTU
OTBAJIOB, OMpeAeNsIIoNell MUKposaabuIecKre U TUAPOIO-
ruyecKkue yciaoBus. Beaymmmu st TMXeHOOMOTHI Kapbep-
HO-OTBAJIbHBIX KOMITIEKCOB KpHBOPOXKbs HAa MOMEHT Ha-
IIMX WCCIIeA0OBaHU 66Ut BUIBI ponoB Cladonia (10 BUmOB),
Lecanora (5) u Physcia (4 Buga). K THMAYHBIM 111 TEXHO-
TeHHBIX CyOCTPaTOB MOXHO OTHeCTH 41% NWIaiiHUKOB, 1Ba
Buna — Haematomma ochroleucum w Trapelia obtegens — siB-
JISIIOTCSI PEAKUMM JJIsl pABHUHHOM yacTu YkpauHbl. CaMble
pacrnpocTpaHeHHbIE 1T KapbepPHO-OTBATBHBIX KOMIIEKCOB
¥ TIPUPOIHBIX TeppuTopnii KpuBOpoxKbst — MUIIaitHUKY Ha-
KUITHOM XXn3HeHHO# (opMmbr (60,6%). [1o HallleMy MHEHUIO,
3TO OOYCJOBJIIEHO KJIMMAaTUYECKUMU YCIOBUSMHU CTEITHOM
30HBI 1 00JIee BHICOKOU CTOMKOCTHIO HAKUITHBIX JTUIITATHU! -
KOB K aHTPOIMOTEHHBbIM Harpy3kam. MeHblleli YMCIeHHO-
CTBIO TIpeICTaBIeHBI TUCTOBBIE (24,6%) 1 KycToBbIe (18,5%)
JIAIARHUKA, OHU OTMEUYEHBI TOJIBKO Ha TEPPUTOPUU CTAPhIX
KapbepoB 1 oTBaJoB. Hanbosee pacrpocTpaHeHHBIMU 31T -
JIMTHBIMU BUJIAMH, KOTOPBIE BCTPEYAIOTCST HA OOJIBIITMHCTBE
HCCIIEAYeMbIX TePPUTOPUIL, SIBISIIOTCS Aspicilia cinerea, Can-
delariella aurella, Myriolecis dispersa v Protopartmeliopsis mu-
ralis, u3 sanureitnbix — Cladonia pyxidata.

Kniouessie c10Ba: sNTUIUTHBIE TMIIARHUKY, STIATEIHBIE
JIMIIAMHUKY, TEXHOTEHHO TPaHC(HOPMUPOBAHHBIE
nanamadTel, Kpuboit Por
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Abstract. Changes in the ecological conditions of meadow-steppe and steppe phytocoenoses under the influence of plantations
of Pinus sylvestris in Podilski Tovtry National Nature Park are investigated. The authors analysed the environmental conditions
of the studied areas and their floristic saturation, which was formed as a result of succession. Ecological and cenotic comparison
of xerophytic herbaceous and forest groups, including of P. sy/vestris, was carried out. It is shown that the areas I, II and I1I at
the initial stage of formation are the areas that are overgrown with pine trees and species that are typical for the initial stages
of succession of forest groups, predominating in the grassy tier. It was revealed that IV—VII areas have a narrow amplitude of
environmental factors and more developed vegetation cover. It has been established that the amplitude of the fluctuation of
the humidity factor for all studied areas indicates the stenotopicity of the groups typical for the fresh forest-meadow ecotopes.
It was revealed that soil aeration indices closely correlate with moisture indices. The carbonate index for all areas indicates
the formation of groups in neutral conditions. According to the studied edaphic factors, the value of ecological indicators of
humidification and aeration variability of soil for VIII steppe area are within the ecological amplitude for plantations. It is shown
that soil acidity and carbonate content are differentiating and limiting factors for P. sylvestris. It has been found that the warmest
factors in terms of the factor of thermoregulation and the least illuminated by indicators of illumination factor are IV—VII areas,
and area VIII is the most illuminated. It has been established that the studied plantations are representatives of a stenotope
group and are typical for fresh meadow ecotopes. We analysed influence of pine plantation on the rare species reproduction. It
is demonstrated that before P. sy/vestris was planted, groups of the association Festuco valesiacae-Caricetum humilis (Cl. Festuco-
Brometea) were represented on these areas, with rare species including Pulsatilla grandis.

Keywords: Pinus sylvestris, transformation, environmental conditions, synphytoindication, plantations, succession, Podilski
Tovtry National Nature Park
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Beryn

Hamnionanpauii npupomuuii mapk (HITIT) "Tloginbebki
ToBTpu" — omuH i3 HaAWOIMBIIMX HALIOHATBLHUX
MPUPOJHUX TApPKiB y €BpoIi — 3aliMa€e TEPUTOPIiIO
261 Tuc. 316 ra i Bkimoyae 173 00'€KTU MPUPOTHO-
3anoBigHoro onHay. B Mexxax mapky oxopoHseTbes 77
BUIIB (ytopy Ta 86 BUIIB MpeACTaBHUKIB (ayHH, 110
3aHeceHi 0 "YepBoHoi kHurn Ykpainun" (Chervona...,
2009; Proekt..., 2012).

Tepuropiss HIIII mpencraBieHa NOPUPOIHUMU
POCIMHHUMU (JTy4HO-CTETIOBUMH, CTEIIOBUMMU
Ta  JIICOBUMU  YIPYNOBAaHHSMM) 1  IUTYYHUMU
¢iroueHo3zamu. Y 80-X pp. MUHYJIOrO CTOJITTS
YacTMHA MPUPOTHMX CTEMOBUX Ta JIYYHO-CTETIOBUX
NiASTHOK OyJja 3ajlicCHeHa JIICOBUMM KYJbTYpaMU,
B T. 4. BumamMu pony Pinus L. (Pinus sylvestris L.,
P. pallasiana D. Don) — iHTponyueHTamu, sIKi
OyIM HacaXeHi 3 METOI 3YMUHEHHS epo3iiiHuX
npolleciBTa 0iopeKyabTUBallil BaITHSIKOBMX BiABalliB,
110 YTBOPUJIMCSI ITiC/sI TTPOMMCIOBUX po3pobok. Ha
cborofiHi monia Kynstyp P. sylvestrisi P. pallasiana
CTAHOBUTH BimmosimHo 695,5 Ta 226,8 ra (Proekt...,
2009). Pinus sylvestris XapaKTepHU3yEThCS BHUCOKOIO
CTIMKiCTIO O HECTIPUSATIUBUX IPYHTOBO-KJIiMaTUYHUX
YMOB 1 3maTHa 3poCTaTU Ha Cyxux i OigHMX Ha
MOXWBHI PEYOBMHU I'PYHTaX, HaBiTh Ha JPEHOBAHUX
CYIIIAHUX IPYHTaX i CyIIMHKaX, (opMyrouud Tmpu
LIbOMY TOBHOLIHHI HacamkeHHs1 (Mylkyna, 1987;
Svyrydenko, 2005). BuBuYeHHs  0cOOJMBOCTEI
c(OopMOBaHUX IITYYHUX (PITOLIEHO3iB 32 TOMiHYBaHHSI
COCHU € aKTyaJbHUM JUJIsI TOAAJIbIIOTrO MPOTrHO3YBaHHSI
MOKJIMBOCTI iCHYBaHHS Ta TIEPCIIEKTUBU PO3IITNPECHHS
MoaiOHMX HacaaKeHb Ha JOCIiIXKYyBaHUX TEPUTOPIsIX,
a came cxuyax JHicTpa Ta f10oro mpuTOK.

MeTa Hamoro AOCTIIXEHHSI — TMpoaHasli3yBaTu
3MiHU POCIMHHOTO ITOKPUBY Ta €KOJIOTIYHUX YMOB ITi[T
BIUIMBOM HacamxkeHb P. sylvestris Ha Teputopii HITII
"IMoxinbebKi ToBTpU'"; 3MiIICHUTH €KOJIOTO-1IEHOTUYHE
MOPiBHSIHHS ~ KCepo(iTHUX TpaB'sTHUX 1 JIICOBUX
YIPYIIOBaHb 3a yJacTi P. sylvestris.

Marepianu Ta MeTOAM

Jng mpoBeaeHHS JOCTiIXEHb CYKUECIHHUX 3MiH
CTEMOBUX Ta JIyYHO-CTENMOBUX (DITOLIEHO3iB 3a yMOB
CTBOpPEHHSI IUTYYHUX HacamxeHb Pinus sylvestris
HaMU 3aKJIaACHHI IJIOII, SIKi pO3MillleHI B OKOJIUIISIX
HaceJqeHMX IMyHKTiB Kam'siHenb-Ilominbchbkoro p-Hy
XMeTbHUILBKOI 00J1acTi. 3'9coBaHO, 1O B IPUPOIHUX
YIPYNOBAaHHSIX BinOyBa€eThCS TpaHchopMallist
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POCIIMHHOTO TIOKPUBY B HAIPSIMKY Bil JIy4HO-CTEIO-
BUX 1 cTenoBux iroleHo3iB a0 JicoBux. JlaHuii
npolec BiOyBaeTbcsi B pe3ybTaTi  MPUPOIHOTO
TOHOBJIEHHSI IITYYHO HACAIXXeHUX JICiB 3 P. sylvestris.
Taki cykueciiiHi 3MiHM TTi3Hillle MOXYTb CIIPUUYMHUTH
3HUKHEHHS MPUPOTHUX CTETIOBUX i JIYIHO-CTCITOBUX
yIPpYNoBaHb, TUTIOBUX POCIUH, BT. 4. i piIKiCHUX BUIiB
yepes3 3MiHy €KOJIOTIYHUX YMOB IXHiX MiCLIE3pOCTaHb.

JlocmimkeHHsT MPOBOAWIMCHL yrpomaoBx 2011—
2016 pp. Ha Tepuropii HITIT "IMoxinsceki ToBrpn".
[nsa aHamizy 3MiH €KOJOro-IIEHOTUYHUX YMOB Ha
3aJliCHEHUX MJiNSHKax OyJIM 3aKiaJeHi 8 iIsTHOK:
I ninguka — oxkomuui c. Cokin; II pingHka —
c. baowmmn; 111 ginsiHka — c. Ipunuyk; IV minsHka —
c. bopumikiBui (omucu 3apificieni B 2010 p.);
V ningHka — c¢. bopumikiBui (omucu 3milicHEHiI B
2014 p.); VI ningHka — c. CypxuHIi (OnucH 3AiiCHEHi
B 2010 p.); VII gmingnka — c. CypxunHui (omucu
sniticHeHi B 2014 p.) Kam'sHeus-[loainbebkoro p-Hy
XMenpHULIbKOI  obnacti.  KoHTponabHa — miastHKa
(VIII) cTtemoBOi POCIMHHOCTI poO3MillleHa IOOIU3Y
¢. Kuraiiropoa Toro camoro paiiony (puc. 1).

Ha nochimxkeHnx ginsiHKax BUKOHAHO 36 reobora-
HiyuHnx ommciB: | mingHka — 4 onwmcwy; Il gingHka —
4; 1II minauka — 4; IV minauka — 5; V gingnka — 4;
VI ginguka — 4; VII gingnka — 5; gingaaka VIII — 6.
IIpoaHanizoBaHO €KOJIOTiYHI YMOBM HAaHUX HiJISTHOK
i ¢duopucTUUHE HACUYEHHSI YIrpymnoBaHb, IO TYT
dopMmytoThest. JocmimkeHHs TTpoBeAeHI 3a AeTaabHO-
MapIIpyTHUM METOOOM, Ha3BM BHIIB IIOHaHi 3a
3eaeHHsiM C.JI. Mocskina i M.M. ®enopoHuyka
(Mosyakin, Fedoronchuk,1999).

IMonynauifiHi  HOCHimXEHHST  TPOBOAWIM  3a
METOOUYHUMHU  po3pobkamu  TA. PaborHoBa
(Rabotnov, 1975), I.T. XKunsea (Zhylyayev, 2005),
I0.A. 3n106iHa (Zlobyn, 1989), A.A. ¥Ypanona (Uranoy,

1967), T.I. CepebOpskoBa (Serebryakov, 1964),
OHTOTE€HETUYHi cTaHu BuAiaeHi 3a JI.I. JItob6iHChbKOIO
(Lyubins'’ka, 1988). J[lixg 100ymoBu  TpadikiB

eKOJIOTIUHMX (PaKTOPiB BUKOPHUCTAHO IIpOTpaMHe
3abesneueHHs1 TURBOVEG, 3a g0moMorow sikoro
MmiapaxoBaHi 3HAYEHHS EKOJOTIYHUX (aKTOpPiB s
BCiXx mpoOHux mioul. Ha ocHOBI oTpuMaHuUX JaHMX
y 1nporpamHomy 3abesnedyeHHi STATISTICA 7
Oysio ToOymoBaHO Trpadikyu KOJUBAHHS aMILUTITYIU
32 KOXHMM €KOJIOTIYHUM (haKTOPOM TSI KOXKHOI
ITSTHKUA.

Ukr. Bot. J., 2018, 75(1)
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Puc. 1. PosmileHHs JOCTIKYBaHKX AiIsTHOK Ha TepuTopii HallioHanbHOro mpupoaHoro napky "IMoxinseski Torpu”
Fig. 1. Location of the studied areas of Podilski Tovtry National Nature Park

Pe3yabraTi T2 00roBOpeHHs

JocnimxyBaHi IUISIHKY MaloTh AesIKi BigMiHHOCTI. Tak,
I minsiHKa — mpencTaBieHa HACAMXKEHHSIM 3MillIaHOTO
tuny 3a yyacti Pinus sylvestris, Picea abies (L.)
H. Karst, Prunus armeniaca L., Betula pendula Roth
Ta Quercus robur L. Bik 1mx HacaIkeHb CTAaHOBUTH
27 pokiB, cepemHsl BUCOTa NepeBOCTaHy — 9 M,
cepenHiii miamerp — 12 cm Ta Il kiac Oonirtery.
Biacranp Mix psmamu — 3,1 M, Mix gepeBamu — 0,9 M,
3iMKHYTICTh KpoH — (,55. TpaBocTiit € Mano BUTOBUM,
PO3PIIKEHUM, 3 TPOSKTUBHUM MOKPUTTSIM 30%. Ase
HasIBHi OKpeMi JiUISTHKY 3 (hparMeHTapHUM MOKPUTTSIM
3 Teucrium chamaedrys L., sike nopiBHioe 40—55%.

Il mingHka — mnpencraBieHa HacaIKEHHSIMU 3a
yuacti P. sylvestris, BiK SKMX CTaHOBUTb 25 POKIiB.
CepenHsi BUcCOTa JepeBOCTaHy — 7 M, cepeaHiit
niametp — 21 cm ta III kiac Gonitety. Bimcranb mix
psgamu — 2,8 M, Mixx nepeBamu — 0,8 M, 3IMKHYTICTh
kpoH — 0,65. TpaBocriii Mae ayaabHHUIA XapakTep
€ MAaJIOBUIOBUM, PO3PIMKEHNUM, 3 IIPOSKTUBHUM
oKpUTTSIM 20%. TakoX € IiASTHKY 3 hparMeHTapHUM
TpaBocToeM 3 Teucrium chamaedrys abo Galium
odoratum (L.) Scop. 3 MPOEKTUBHUM TTOKPUTTIM 60%.

Ykp. 60T. xypH., 2018, 75(1)

IIl pgingHka — TIpeacTaBieHa HacaIXEHHSIM
P. sylvestris, BiK IKUX CTaHOBUTb 27 POKiB, CEpemHsI
Bucota — 9 M Ta cepeaHiii miamerp — 20,6 cMm,
II knac 6onitery. BincTtanb mMix pamamu — 3,1 M, Mix
nepeBamu — 1 M, 3iMKHYTiCTb KpoH — 0,6. TpaBocTiii
€ MAaJOBUIOOBUM, PO3PIMKEHUM, 3 IIPOCKTUBHUM
mokputTam 20%.

IV Tta V [ningHku TpencTaBieHi  JIiCOBUMU
KyJIbTYpaMU 3MillIaHOTO TUITY 3a y4dacTi P. sylvestris Ta
B. pendula i MicTITbCS Ha CXWIi 3aXiTHOI €KCIO3MUIILil
30—45°. Bik HacamkeHb — 41 piK, cepemaHs BUCOTa —
12 ™M, cepenniit giamerp — 60 cMm, | kIac GoHiTeTy.
BincTanp mixx mepeBamu — 1,8 M, MiX pagamMu —
4 M. 3iMKHYTICTb KpoH — 0,6.

Ha IV Tta V ninsgHkax TpaBOCTiii € MaJlOBUAOBUM,
PO3pPiIKEHUM, 3 MPOEKTUBHUM MOKPUTTSIM BiAMIOBIAHO
15 i 30%. Ha V ninsgHui HasiBHI OKpeMi JIOKycH 3i
3HAYHUM MOKPUTTAM Teucrium chamaedrys (40—55%).

VI Tta VII pgingankm, gKi mpeacTtaBieHi JiCOBUMU
KyJbTypaMu 4YUCTOTO TUIy, chopMmoBaHi P. sylvestris
i po3MinieHi Ha cxwii miBHiYHOI excro3uiii 30°. Bik
HacaJXeHb cTaHOBUTH 39 pokiB. Bucora cocHu —
9,5 M, cepenniit niametp — 18 cm, Il kiac GoHiTeTy.
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Puc. 2. Pulsatilla grandis Ha 3apociUX COCHOI0O JIYYHO-
CTETOBUX i CTEMOBUX AUTSTHKAX

Fig. 2. Pulsatilla grandis in the meadow-steppe and steppe
areas overgrown with pine

Bigcranp Mix ngepeBamu 1,2 M, MiX psggaMu —
3,4 m. 3iMmkHyTiCTH KpOH — 0,65.

Tpasocrtiii Ha VI ginsiHLI € MaTOBUIOBUM, PO3Pil-
JKEHUM, 3 TIPOEKTUBHUM MTOKPUTTAM 15%, ajne Tparisi-
IOThCSI MiClIS 3 TIPOEKTUBHUM NOKPUTTIM Chelidonium
majus L. 35—40%.

Ha VII pgingHui TpaBocTili € MaJOBUAOBUM,
PO3pIIKEHNM, 3 TIPOCKTUBHUM TTOKPUTTIM 25%.
®parMeHTapHO TIpecTaBieHuil TpaBoctiit 3 C. majus,
Urtica dioica L., Galium aparine L. i3 nokputtsm 40—
45%.

Bapro niakpecautu, mo y MixXpsaIsx HacaIkeHb 3
BincranHio 3—4 M, g9Ki chopMOBaHi Ha KPYTOCXMJIAX,
POCJIMHHUI TIOKPUB YTBOPIOE TMOKPUTTS TPaBOCTOIO
70—95%, T00TO GIM3bKE A0 IPUPOLHOIO MPOEKTUB-
HOTO TOKpUTTA TnpuponHoi niigsHku VIII, mpote
BUI0BA HACUYEHICTh IOTO 3HAYHO HIXKYa.

Ha ginguui VIII mpeacrtaBieHe yrpyrnoBaHHS
acotianii Festuco valesiacae-Caricetum humilis Klika
(1931) 1936 xnacy Festuco-Brometea Br-Bl. et Tx. 1943.
Tyt BigMiueHo psiz BUIiB cO30(iTiB, cepel SIKUX BUAU
i3 "UepBonoi kuurn Ykpainu" (Chervona..., 2009):
Pulsatilla grandis Wender., P. pratensis (L.) Mill., Adonis
vernalis L., Chamaecytisus albus (Hacq.) Rothm.,
Scutellaria verna Besser, Stipa capillata L., a Takox
perioHanbHO piAKiCHI BUAM XMEJIbHUIBKOI OOJL.:
Anemone sylvestris L., Allium podolicum Blocki ex
Racib. & Szafer, Sesleria heufleriana Schur (Kataloh...,
1999; Lyubins'ka, 2013; Zelena..., 2009). Tyt BinmiueHi
TakoxX Silene dichotoma Ehrh., Viola collina Besser,
Euphorbia cyparissias L., E. seguieriana Neck.,
Filipendula vulgaris Moench., Clematis integrifolia L.,
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Fragaria viridis Duch., Prunus spinosa L., Astragalus
onobrychis L., Securigera varia (L.) Lassen, Trifolium
montanum L., T. repens L., Lotus ambiguus Besser ex
Spreng., Knautia arvensis L., Scabiosa ochroleuca L.,
Salvia nemorosa L., S. verticillata L., S. pratensis Lam.,
S. nutans L. agg., Pyrethrum corymbosum (L.) Scop.,
Inula ensifolia L., Veronica spicata L., V. incana L.,
Anthericum ramosum L., Festuca valesiaca Gaudin,
Teucrium chamaedrys, Bothriochloa ischaemum (L.)
Keng, Potentilla arenaria L., Clematis recta L., Aster
amelloides Besser, Leucanthemum vulgare Lam. To1o.

ITpotueposiiiHi 3axonu, MPOBENEHI Ha TEPUTOPIi
HITIT "Mominbcbki ToTpu" B 70—80-X pp. MUHYJIOTO
CTONITTS, Maaud 3a MeTy CIPUITA CKOPOUYEHHIO
IOBEPXHEBOIO CTOKY W IIEPETBOPEHHIO MOro B
IPYHTOBUIA, a TAKOX 3a0C¢3ICUNTH YTPUMAHHS BOJIOTH
B TPYHTI [UIST TIOJAJBIIOTO ONTHMMAIbHOTO PO3BHUTKY
POCIMHHOIO TIOKPMBY Ha AOCTiIXEHil TepuTopii.
IIpote, 3a Hamwmmu panumu (Odukalets, 2012),
IITYYHO CTBOPEHI HacamkeHHs P. sylvestris Tiicis
nmocaTHeHHST 20-pidHOTO BiKy IMOYMHAIOTH BCUXATH, a
iXHE MMPUPOIHE MOHOBJICHHS aKTHMBHO MOIIMPIOETHCS
Ha mpuJierai Teputopii. Ha ocHOBI aHami3y Ta OLiHKU
XiMIYHOTO CKJIa@y TPYHTY OyJIO BHUCYHYTO AEKiTbKa
MOXJIMBUX TPUYMH, III0 TIPU3BOMSITH OO TaKMX
HaCIiIKiB.

Ha cywacnuit cran P. sylvestris i P. pallasiana
B3J0OBX cXuJiB JIHiCTpa BIUIMBAIOTh TakKi (haKToOpH,
SIK 0COOIMBICTDh JaHmIa@Ty i OymoBa Ta CKJad IPYHTY,
Hacamriepe XiMidyHui. JlocmiIKeHi IpyHTH 10CTaTHbO
3a0e3neueHi rymycoMm (2,05-3,63%), aie MaioTh
HU3BKUI BMicT dochopy Ta BUCOKUI— Kasbliilo i
MarHio. Ha nmpurHiyeHuit cTaH COCHOBUX HacaIKeHb
Ha Ttepurtopii HIIIT "IMominbchki ToBTpu" BIIMBae
BUJIOBUIA CKJIA[ MPUCYTHIX iHIIMX BUIIB, HAcaMIepe/
JIMCTSIHUX TIOpiA, 4Ki 3a MiIBUILEHUX TeMIiepaTyp
XapaKTepU3yIOThCS iIHTEHCMBHUM PO3BUTKOM BeTeTa-
TUBHUX OPTaHiB Ta CTBOPIOIOTH IIPUPOTHY KOHKYpPEH-
1[I0 BUAaM COCHU Yy (DiTOLEHO3i. YIliTbHEHUI TPYHT
Ha JiUISIHKaX TIepelliKO[Kae HOPMAJbHOMY POCTY
COCHU — JKMTTEBI MPOLIECU MPOXOIATh IOBUIbHILIE,
3aTPUMYETBCS PiCT KOPEHIB, ITOTipITYETHCS ITOCTAYaHHS
IO HUX BOOW U TIOBITPS, IO MOXE IPU3BOIUTU IO
BcuxaHHs cocHu (Odukalets, 2015).

SIk  BXe 3a3HAyaJoCd, INTYYHI HacaIKCHHS
P. sylvestris B ymoBax HIIIT "Ilominbceki ToBTpH"
BIUTMBAIOTh HAa POCIMHHUN MOKPUB JIyYHUX, JTYIHO-
CTEITOBUX IiSTHOK. BeenmeHHs P. sylvestris 1O CTETIOBUX
Ta JIyYHO-CTEIIOBMX YIPYIIOBaHb, TIPU3BOINTH IO
iXHBOI cyK1ecii Ta hopMyBaHHS JiCOBUX (hiTOLIEHO3iB,
Ha 10 BKa3ye PO3BUTOK POCIMHHOIO ITOKPUBY 3a
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y4yacTi BUIiB-cibBaHTIB (Fragaria vesca L., Lapsana
communis L., Ligustrum vulgare, Polygonatum odoratum
(Mill.) Druce, Crataegus curvisepala Gand., Acer
campestre L.). 3MiHa €KOJIOTIYHUX YMOB 4epe3 3MiHy
cepeoBMIlA iCHYBAaHHSI TPU3BOAUTH [0 TpaHC-
dopmMattii piopu i poCTMHHOCTI.

Hingnka VIII, pe Bik HacamkeHHs1 P. sylvestris
craHoBuTh 30—40 pokiB, sBasia cOOOIO JIYYHO-
CTEIMOBUI CXWJI, BKPUTUI POCIMHHICTIO 3 acolliallieio
Festuco valesiacae-Caricetum humilis (Cl. Festuco-
Brometea) 3 yuactio pinkicHoro Buny Pulsatilla grandis
(puc. 2). CphoromHi Ha AUISHII BiAMideHi Mpoliecu
TpaHcdhopMallii JTYYHO-CTENOBOI POCIMHHOCTI B Ha-
NMPSAMKY (POpMYBaHHS IITYYHUX JIICOBUX (PiTOLIEHO3IB
yepes 3apOCTaHHS CaMOCiBOM HacakeHoi P. sylvestris.

IMonynsauia P. grandis wa pingaui  VIII  mae
MPaBOCTOPOHHIA ~ OHTOreHETUYHMI  CIIeKTp i3
MepeBaKaHHsSIM TeHepaTUBHMX OcCOOUH. binbiia

YyacTUHA HACiHHI TYT He mpopoctae. BcraHoBieHO,
o LS MOMyJslisiMae AENPECUBHUN BiTaTITETHUMA
tun (Lyubins'ka, 2013; Horbnyak, 2015). ¥V wmicusx
IITBHOTO 3apocTaHHst (6—12 mT. Ha 1 M?) Mojoni
JiepeBa MpU3BOAATH A0 3arubelii pisHOBIKOBMX OCOOMH
piakicHoro Buny. Ockinbku P. grandis — cBiTJIONIO0HU I
BUJI, TO B 3aTiHKY BiH 3HAYHO piJllIe 1BiTe, a 3roA0M
B3araJii IpUnuHse UBiTiHHA. [Tics yoro TpuBaiuii yac
POCIMHU MOXYTh (DYHKIIIOHYBaTU y BEreTaTUBHOMY
CTaHi, a MOTiM 3HUKAIOTh.

Ha ocHOBi TOpiBHSIHHSI OTPUMAaHUX IMOKa3HUKIB
YHCEJbHOCTI MOMYJIALIN BULY Y Pi3HiI pOKY HA OUISTHIL
VIII (tabi. 1) BcTaHOBIEHO, 1110 32 POKU JOCTiIKEHHS
rionyJisiitist P. grandis 3Ha4HO 3MEHIIIUIIACK.

Hinguxku 1, I1, III xapakTepu3yroTbcsl YMCEIbHUM
(bropucTMUHUM CKJIAIOM Ta 3HAYHUM TPOEKTUBHUM
MOKPUTTSIM enudikaTopa, SKUM BUCTYMAa€E COCHa
3BuyaiiHa. TpaB'sHUIT TOKPUB IIJITHOK c(DOpMOBaHMIA
MnepeBaXKHO JIYYHUMU BUIAMU: Agrimonia eupatoria L.,
Dactylis glomerata L., Phalacroloma annuum (L.)
Dumort., Festuca valesiaca Gaudin, Poa trivialis L.,
Achillea submillefolium Klokov & Krytzka. Takuii
KOMILIEKC BUAIB CBITYUTH MPO PO3BUTOK YIPYIIOBaHb,
TOMY MLi [JiISHKM 3a KOXHHUM i3 TOKa3HUKiB
ekosorivHux axkTopiB ao0pe IUdEepeHLiI0I0THCS.
3 puc. 3 BunHo, mo AuisiHKU [V—VII MatoTe By3bKYy
aMIUTITyly €KOJIOTiYHUX (haKTOPiB, a 1Ie CBIAYUTH PO
OinbLI chopMoBaHUt pocIUHHUM MoKpUB. i niistHKu
He € TOMEOCTa3HUMM YIPYMOBAaHHSAMU i IepeOyBaloTh B
Mpoleci CyKlecii, xoua € CTabiIbHIIIUMU 3a IUISTHKU
I-III, gxi Ha mouaTky (QOpMyBaHHS SIBJISIOTh
co0010 IUIOIII, 3apOCyi COCHOMO 3 MepeBakKaHHSIM Yy
TpaB'ssHOMY $IpYCi BUJIIB, 110 XapaKTepHi MEPBUHHUM
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Tabauys 1. YucenbHicTh BiKOBUX rpyn y nonynsuii Pulsatilla
grandis wa ninsmui VIIT (100 m? )
Table 1. The number of age groups of the Pulsatilla grandis
population in area VIII (100 m?)

OHTOreHeTUuHi CTaHu™
Poku J | im | v | g | K | Bcroro
KinbkicTts ocobuH, mtyk/100 m?
1995 85 62 24 32 11 214
1996 83 46 20 29 13 191
2001 26 23 20 21 16 106
2015 3 4 5 24 - 34

* j — IOBEHIIbHUIA; im — IMMaTypHUI; v — BipTiHIIbHMIL; g —
TreHepaTUBHUIA; § — CEHIJTbHUIA.

CTalisiM CyKleciii JicoBux yrpynoBaHb: Veronica
chamaedrys L., Galium aparine, Hieracium pilosella L.,
Ligustrum vulgare L., Euonymus europaeus L., Teucrium
chamaedrys.

AMITTITYyIa KOJMBAaHHSI TIOKAa3HUWKIB  (pakropa
BosioroctTi (Hd) mnst Bcix mgocmimkeHMX AUISIHOK He
nepeBuiye 1—4 6ana, 1110 CBiTUUTH ITPO CTEHOTOITHICTh
JAaHWX  yrpynoBaHb. HaifmmpimM  rpagieHToM
xapakrepusyotbes niasgHku: II (9,5—11,1 6aniB) Ta
I (10,2—11,0 6aniB). BoHu € cyomesodiTHUMMU,
SIBISIIOTHCOOOI0  YIPYIMOBaHHS  CyXyBaTUX  JIicO-
JIYYHUX €KOTOITiB 3 IIOMIpHUM IIPOMOYYBaHHSIM
KOPEHEBMICHOTO IIapy IPYHTY oNagaMu W TajauMu
Bomamu (Wmp = 75-90 Mm). HaiiBykua amInrityma
3apikcoBaHa Ha ninsHkax I (10,7—10,9 6aniB) ta VI
(11,3—11,6 GaniB), ajge OCTaHHS XapaKTEPU3YEThCS
HalBUINMM pPiBHEM 3BOJIOXEHHS TIPYHTY cepen
IHIINX MPOOHUX MiITHOK i SIBJIIE CO0010 Me30(iTHI
YIPYIOBAaHHS CBIXXUX JIICO-JTYYHUX €KOTOITiB 3 MTOBHUM
MPOMOYYBAHHSIM KOPEHEBMIiCHOIO Iapy TIPYHTY
omagaMu i tanumu Bomamu (Wmp = 100—145 mm).
IMopiBHsHO 3 ningukoto VIII, pemra pinsgHoK Mae
3HAYHO IIMPIITY aMIUTiTyny konmBaHHS Hd-daxropa.
e nom'szanHo 3 Tum, o giasgHka VIII € nydHo-
CTENOBOIO, JIe PiBeHb BOJOIOCTi IPYHTY MAa€ HE3HAUHI
KOJIMBaHHSI 32 PaXyHOK PO3BUHEHOTO JIUIIIE TPaB'STHOTO
MOKPUBY, Ha BIAMiHY BiJ [AUISHOK, HAaCaIKEHUX
cocHolo (puc. 3, a).

3a TmokasHMKaMu 3MiHHOCTI 3BojioxkeHHsT (fH)
IIMpUHA €KOJIOTIYHOI aMIUITyAuM He TepeBUIIYE
2-3 Oama, a mingHKU € cteHoTomHuMmu. Ilupinoro
aMIUTITYI0I0 Big3HaualoTbes giutgHku 111 (5,7-6,5
6anis) ta II (5,6—7,1 GaniB), IO MalOTh CTPOKATHIA
POCIMHHUI TOKPWB, 3 BUIIB Pi3HUX LEHOMOP(:
qicoBux (Acer negundo L., Padus avium Mill., Robinia
pseudoacacia L., Crataegus monogyna Jacq., Poa trivialis,
Agrimonia eupatoria, Acer pseudoplatanus L., Fraxinus
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Ha oci abciyc nmo3HaueHi 6ajiu, Ha oCi OpAMHAT — TOCIIXKEeHI TUTSTHKY
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Fig. 3. Patterns of distribution of the average indicators of leading ecofactors in the studied areas: a — Hd (soil water regime);
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excelsior L.), crenoBux (Plantago lanceolata L.,
Festuca valesiaca, Euphorbia cyparissias, Falcaria
vulgaris Bernh., Eryngium campestre L.); Ty4HUX
(Taraxacum officinale EH. Wigg., Dactylis glomerata,
Achillea  submillefolium, Artemisia absinthium L.,
Hieracium umbellatum 1.). JlocimKeHi yrpymnoBaHHS
€ TeMirifpoKoHTpacToOOHUMU Ta  XapaKTepHi
IS CBLKMX JIiCO-TYYHUX €KOTOMiB 3 TOMipHO
HEePiBHOMipHUM 3BOJIOXKEHHSIM KOPEHEBMICHOTO I1apy
I'PYHTY IIpU MOBHOMY 1OTr0 MpOMOYYBaHHIi onagamu i
TanMmu BogaMu. [insiHka | Mae HaliByKuy aMILTITYoy
3a gaHuM (akropom (6,6—6,8 GamiB), a AUISTHKA
IV-VII € rewmirinpokoHTpacTodilaMu, KOpeHe-
BMICHUIA 1Hap TPYHTY B JaHUX YIPYMOBaHHSX
XapaKTePU3YEThCSI HEPIBHOMIPHUMM 3BOJIOXKEHHSIM
npu TMoMipHOMY ab0 HE3HAaYHOMY MPOMOYYBaHHI
ioro omajgamMu 4Yu TAJIMMU BONAMU, TPAIUISIIOTHCS Ha
CYXYBaTHX JIiCO-JIyUHUX Ta JTYYHO-CTEIIOBUX €KOTOIMaxX
3 Mailke OIHAKOBOIO aMILITYIOI0 KOJMBaHHS
nokasHukiB fH-gakropa (6,1-6,6 O6aniB). JinsiHka
VIII mae By3bKy aMIUITyqy KOJMBAHHS 3MiHHOCTI
3BOJIOKEHHS IPYHTY Ta CepelHi MOKa3HUKU NaHOTO
¢dakTopy MO BiIHOILIEHHIO A0 PEITH IOUISTHOK i3
IITYYHUM HacaIKeHHSIM cocHU (puc. 3, b).

IlinTBepKeHHSIM piBHSI CTAaOLIbHOCTI YrpyroBaHb
Pi3HUX TOCIiIKYBAaHUX IUISIHOK € 1 TOKa3HUKM aepallii
I'PYHTIB (Ae), 110 TiCHO KOPEIIOIOTh i3 MOoNepeaHiMu,
a IXHE KOJIMBaHHSI TaKOX He TepeBullye 2—3 Oana.
Hinsaxku 111 (5,0-6,6 6aniB) ta I (5,9-6,6 GaiiB) 3a
BimHOIIEeHHSIM 10 Ae-dakropae cybaepodinamu, i
XapaKTepU3YIOThCSI 3HAYHOIO aepOBAHICTIO €KOTOIIB
i3 BKJIIOYEHHSIM 11Ie0eHI0 TiPChKUX TOpiJ Ta MiCKYy,
10 POCTYTh TMpPU HE3HAYHOMY abo MOMipHOMY
MPOMOYYBaHHI KOPEHEBMICHOIO Ilapy I'PYHTY Oma-
naMu 1 tanuMu BogamMu. Ha mingraimi I exomoriynmin
(aktop Mae myxe By3bKy amrutityny (6,6—6,7
0aniB), a IS PEWTHU IIISTHOK TMOKA3HUKHU aepallii
MaroTh Aiana3oH 5,8—6,9 OaiiB, Ae KPOK aMILIITyIn
He nepesuinye 0,6 Oama. ITo BigHOLIeHHIO 10 Ae-
daxTopa 1i IUISIHKY € reMiaepododaMu i3 MOMipHOIO
AaepOBAHICTIO CYyXMX MJIMHUCTUX YU BOJIOTHX ITilLIAHUX
IPYHTIB 3 TIOBHUM ITPOMOYYBAaHHSIM KOPEHEBMiCHOTO
1Iapy I'pyHTY onagaMy YK TaJIMMU BOJaMU a00 TUM-
JaCOBUM HAIMIipHUM 3BOJIOKEHHSM JAHOTO IIapy
rpyHToBuMu Boaamu. JlinsHka VIII mae HU3bKi mokas-
HUKU Ta BY3bKY aMIUTITYly KOJIMBaHHS (puc. 3, ¢).

3a emacdiyHUMM TMOKa3HUKAMM, SIKi XapakKTepu-
3yI0Th XiMiuHi BlacTuBOCTi IpyHTYy — Rc (puc. 3, e),
S1 (puc. 3, f) Ta Ca (puc. 3, g), pOCIMHHI yTpyIIOBaHHS
BCiX IUISIHOK € CTEHOTOITHUMU.
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AMILTITYIa KOJMBaHHSI TTOKA3HUKIB KMCJIOTHOCTI
Rc rpynty mans pinsHok IV-VII cranoButh 7,5-8,1
oanis, ms gingHoxk I, 111 — 7,2-8,2, a gingnka I mae
HaWBUIII TMOKAa3HUKU AaHOro ¢dakropa, aje BY3bKY
amrutityny (8,3—8,5 6ainiB). YrpyrnoBaHHS IUX TiASTHOK
€ cybauuao@inbHUMU i POPMYIOTHCS HA CTAOKOKUCIINX
rpyaTax 3 pH 5,5-6,5. Jdinauka VIII Mae HaiiBuiii
MOKa3HUKU Rc TMOpiBHSIHO 3 pemTor AUISHOK, aje
aMIUTITyla KOJIMBaHHS LIbOTO (haKTOopa He3HAUHa.

ConpoBuii pexkxum T1pyHTY (SI) mrs mimgHok IV—
VII nHe mepesuinye 6,6—7,2 OaniB. IlTokasHuku Sl-
dakropa g gimgaok I, III cranosasare 6,7-7,7
GamiB, a gusuka I — 7,6 Oanma. 3a MOKa3sHUKaMU
IaHoro (pakTopayrpyroBaHHS Ha BCiX IiISIHKaX €
cemieBTpoHUMHU. HaiiBuii Ta By3bKi MOKa3HUKU
BimMiueHo Ha minsgHi VIII.

IMoka3zHuk kapboHatHOcTi IpyHTiB (Ca) IS BCiX
IIJISTHOK CTAHOBUTH 6,2—6,8 OaiiB, 110 CBIIYUTH
npo akapOOHATOMIMbHICTh YIrpynmoBaHb, TOOTO BOHA
3pOCTalOTh Yy HEWTpaJbHMX yMOBaX i BUTPUMYIOTh
HE3HAYHMIT BMICT KapOOHATiB y IPYHTI. 3'sSCOBaHO,
1110 HeCcTabiIbHI JiASTHKM XapaKTepU3YIOThCsl BUILLIUMU
nokazHukamu dakrtopiB Rc, SI i Ca ta mmpiioio
IXHbOIO aMIUITY/I0I0, a 3a ILIMPUHOI0 €KOJOTiYHO1
aMIUTITYyOId  YTPYIIOBaHHSI Ha IIMX [JOUITHKAX €
CTEHOTONMHUMU. PiBeHb KapOOHATHOCTI TPYHTIB IS
ninsgHok II i III cranoButh 5,5—7,7 GamiB. Byxua
aMIUTiTyaa Ta BUIi mokazHuku Ca-gakTopa BigMideHi
Ha pingaui I (7,4—7,7 0GaniB). 3a mnokKa3HUKaMu
JaHoro akrtopa yrpynoBaHHS Ha BCiX OUISTHKaX €
reMikap6iHaTo(hOOHMMU i YHUKAIOTh KapOOHATHUX
cyocerpariB (CaO, MgO = 0,5%), Tofi SIK yrpynoBaHHS
ninssHku VIII e remikapboHaToMhiIbHUMU i 3pOCTaIOTh
Ha cyOcTpaTax i3 BMicToM KapOoHnaris 1,5—5,0%. Otxe,
Ha gingaui VIII yrpynmoBaHHSI XapaKTepU3YIOTbCS

BUCOKMMU mTokazHukamu Ca-dakTopa i By3bKOIO
aMILTITYI010.

3a gochmimkeHuMM enadiuHUMKM  (aKTOpamMu
3HAUEHHS E€KOJIOTIYHMX TIOKa3HUWKIiB (3MiHHICTh

3BOJIOKEHHS Ta aepaiiist rpyHTty) mist VIII cremosoi
JIJISTHKY 3HAXOASIThCS B MEXaX eKOJOTTUHOT aMILTITy 11
3aJTiCHEHUX OUISTHOK. A (DaKTOpU KUCTOTHOCTI IPYHTY
(Rc) Ta BMicTy kapOoHariB (Ca) € qudepeHiioounmu
Ta JIMITYIOUUMU 151 COCHU 3BUYAIHOI.

3a moxkasHmKamMm ombOpopexumy (Om) (puc. 3,
j)ta koHTuHeHTasbHOCTI (Kn) (puc. 3, k) Bci
IUITHKY IU¢epeHiI0I0ThCSI MOAI0OHO A0 TTomnepeaHix
ekojoriuHux  (akropiB. [IpubauzHo  ogHAKOBI
3HAYEHHsI MOKA3HMKIB ILUX €KOJIOTiUHMX (paKTopiB
MatoTh aiisitHku [—I11: Kn ctaHoButb 0,7—8,2 GariB,
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Om — 10,0—11,9. 3a ¢pakTOpOM OMOPOPEKUMY BOHHM €
cybapunodiTamu. AMILTITYAa KOJMBAHHS MTOKA3HUKIB
Kn-daxropa na ninsitHok IV—VII nopiBHioe 7—9 6aniB
Ta Om-akTopa BoHa ctaHoBUTH 10,5—13,2 GaniB; 3a
LIMMU ITOKa3HUKaMM YIPyIIOBaHHS € cyooMOpodiTamu.
IMoxaszuuk Kn gs ginsaku VI nepesulirye 3HaueHHS
BCiX iHIINX MOPiBHIOBAHUX AUISTHOK, 32 Om-(haKkTopom
aMIUTITyIa KOJIMBAaHHS By3bKa, OKA3HUKHU CEPEeIHi 10
BiTHOILIEHHIO O PEILITHU AiISTHOK.

IMokaznuku kpiopexxumy (Cr) (puc. 3, i) Ha TiITHKaX
I-III TakoX Bimpi3HAIOTBCA 1 CTAaHOBIATH 6,6—8,0
GauiB. dns gingHok IV—VII BoHu 10piBHIOIOTL 6,9—
8,8 baniB. ITokasHuku mgaHOro hakTtopa Ha IiSHII
VIII HaiiHuXUi cepen MOPiBHIOBAHUX i MalOTh BY3bKY
aMIUTITyIy KOJTUBaHHSI.

BaxxnuBoro 3 €KOJOriyHOl TOYKM 30py € OLliHKa
TISTHOK 3a KITIMaTUIHUMUA MMOKa3HUKaMH.
Haitrennimumn  gingakamu € IV=VII, gxki maiots
BUCOKi MoKa3HUKU TepMopexumy (Tm) (puc. 3, h)
i He3HauHy aMILIiTYyny KoiuBaHHS (8,2—9,0 OaiiB).
Ilupoka amrmuiiTyga Ta HWXYi ITOKa3HUKU Tm-
(akropa BinmiveHi Ha minsiHkax [-111 (7,6—9,3 6aniB).
Jiama3oH KOJWBaHHS (aKToOpa TEPMOPEKUMY IUIS
ninsgaku VIII e By3bkuM, ane TMOKa3HUKM BUCOKI.
Lle cBimuuTh PO TE, 1110 POCIUHHICTh HA NaHil JUTSHII
PO3BUBAETHLCSA 32 YMOB BUCOKHX TEMIIEPATYP.

Pisenb ocsitneHocti (Lc) (puc. 3, /) mae pi3Hi
nokasHuku: mias ginsgHok IV-VII xapakTepHi HU3bKi
MOKa3HUKM i3 HE3HAYHOIO aMILIITYIOK KOJMBAaHHS
(5,9-6,8 6aniB). dinsaku [-111 MmaioTh BUILi TOKa3HK-
KU i3 IIMPLIOK aMIUIITYA0K KonuBaHHS (5,8-7,5
6aniB). 3HayeHHs1 amrutityau crenoBoi VIII minsgHku
CBigYaTh Mpo Te, 1110 BOHA € HAMOLIbII OCBITIEHOIO.

BucuoBku

ITpoBeneHi goCHiIKEHHS TTOKA3yI0Th, 1110 il BIULIUBOM
HacagkeHb Pinus sylvestris BigOyBaeTbcsl 3MiHa
€KOJIOTIYHUX YMOB JIYUHO-CTEMOBUX Ta CTEMOBUX
¢irouenosiB HIIIT "[Moninberki ToBTpu". Ha ocHOBI
CUHDITOIHANKALIITHOT OLIHKM JOCHIIKEHNX 1IeHO3iB
BCTAHOBJIEHO, 110 AOCJiAXEeHi HacaaXKeHHS SIBJSIOThH
CcO0O0I0 CTEHOTOITHI YTPYIOBAaHHS i XapakKTepHi LIS
CBIXKUX JTiCO-TYYHUX €KOTOTIiB, a (paKTOPU KUCIOTHOCTI
IPYHTY Ta BMIiCTy KapOOHATiB € mupepeHIIiIoI0INMMI
Ta JIMITYIOYUMHU JIJISI COCHU 3BMYaiiHOi. 3'siCOBaHO,
IO MiI HaMEeTOM COCHM, 3aJieXHO Bim BiKy i«
cTaHy eaudikatopa CIOCTEpiraloTbcsl  IMpoLEecU
TpaHchopMallii Jy4HO-CTEIOBUX i CTEMOBUX LICHO3IB Y
IITY4Hi JicoBi. Bcenennst P. sylvestris 10 CTeOBUX Ta
JIyYHO-CTEIIOBUX YTPYIIOBaHb MPU3BOIMNTH IO IXHBOI
cyKliecii Ta popMyBaHHS JTicOBUX (PiTOLIEHO3iB.
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Onykaseup 1.0.!, Kopotka I.A.2, [Tamkesua H.A.3,
JTro6incwka JI.T.4, TopGHsik JI.T.! Tpancdopmaiiss poCIMHHOTO
MOKPUBY Ta 3MiHA €KOJOTIYHMX YMOB IIi/I BIVIMBOM HACA/XKEHb
Pinus sylvestris (Pinaceae) B HanionaabHOMY npUpoIHOMY
napky "Tloxinmscoki Tosrpu". Ykp. 60T. XypH., 2018, 75(1):
59-69.

! HaionanpHUit ipuponHuii mapk "IMominbebki ToBTpu”
1. [Tonbchkuii puHoK, 6, Kam'saenb-ITominscokmii 32301,
VYkpaina

Iactutyt 60TaHiku iM. M.T. Xosnonnoro HAH Ykpainu
Bya1. TepemeHkiBcbKa, 2, Kuis 01004, Ykpaina

STHcTUTYT eBoJToLIiitHOI ekostorii HAH Ykpainu
ByJI. akan. Jlebenena, 37, Kuib 03143, YkpaiHa

“Kam'sHenp-TToninbChbK1ii HaLliOHAJIBHWI YHIBEPCUTET
iM. IBaHa OrieHka

ByJ1. IBana Orienka, 61, Kam'snenb-Ilomiabchkuii 32300,
YkpaiHa

JlocmimKkeHo 3MiHM €KOJIOTIYHMX YMOB JIyYHO-CTEIOBUX
Ta cTenoBux (PiTOLIEHO3iB Mil BIUIMBOM HacalXeHb Pinus
sylvestris Ha Teputopii HallioHaJIbHOTO TIPUPOTHOTO MapKy
"lMoainberki ToBTpu". TlpoaHanizoBaHO €KOJOTiIYHI YMOBU
JNOCTIIKEHUX MIMSTHOK Ta iXHE (JIOPUCTUYHE HACUYEHHS,
sike chopMyBaIOcs B pe3yJIbTaTi cyKilecii. 3MilicCHeHO eKOJI0-
ro-LeHOTUYHE MOPIBHSIHHS KCEePOMITHUX TPaB'sIHUX i JIicO-
BUX yIrpyrnoBaHb 3a yyacti P. sylvestris. [lokazaHo, 1110 AiJIsTH-
ku I-III Ha mouaTkoBoMy eTarti ¢hOpMyBaHHS SBJISIIOTH CO-
0010 IIJIOLII, 3aPOCJIi COCHOIO 3 TIepeBaXkaHHSIM Y TpaB'STHOMY
sipyci BUMIB, 1110 XapaKTepHi MEPBUHHUM CTaJisiM CyKIIeCiit
JlicoBUX yrpynoBaHb. BusiBiieHo, o ginssnku [V—VII maoTb
BY3bKY aMILIITYdy €KOJIOrUHUX (akTopiB i Oiabll chopmo-
BaHUI POCIMHHUI MOKpUB. BCTaHOBIIEHO, 1110 aMILTITYAa
KOJIMBAaHHST MTOKA3HUKIB (haKTopa BOJIOTOCTI TSI BCIiX JOCTi-
JIDKEHUX AUISTHOK CBiIYUTH MPO CTEHOTOIMHICTh JAHUX YIpy-
MOBaHb, SIKi XapaKTepHi /151 CBIXKUX JiCO-JIyYHUX €KOTOITiB.
BusiBieHo, 1110 mMoKa3HUKM aepailiii TPYHTIB TICHO KOpeJsto-
I0Th 13 TTOKa3HUKaMU BosiorocTi. IToka3HUMK KapOOHATHOCTI
JUJIS BCiX AUISHOK CBiMYUTH MPOGOPMYBaHHSI YrpyrnoBaHb
y HEUTpaTbHUX yMOBaX. 3a MOCTIIKEHUMH enadigHuMu
bakTOpaMu 3HAUYEHHSI €KOJIOTTYHUX MOKA3HUKIB 3MiHHOCTI
3BOJIOKEHHS Ta aepallii rpyHTy it VIII crenoBoi ninsiHKu
3HAXOMSTLCS B MeXKax €KOJOTIYHOI aMIUTITYIu 3ajliCHEHUX
ninsgHok. ITokazaHo, 110 (aKTOpU KUCJIOTHOCTI I'PYHTY Ta
BMIiCTy KapOOHaTiB € NU(epeHIiIoI0UMMU Ta JiMiTYIOUUMU
JUIST COCHM 3BMYaiiHOi. JlocimiaKkeHo, 10 HANTeTUIIIMMK 3a
MoKa3HUKaMU (paKTopa TEPMOPEXKUMY Ta HalIMEHII OCBIT-
JICHUMHU 3a MokasHukamu daxkropa ocpitieHocti € [V-VII
ningaku, a gingaka VIII € HaitocBiTiaeHinmo. 3ailicHeHO
aHaJli3 BIUIMBY HacalkeHb P. sylvestris Ha BiTTBOpEeHHs pil-
KicHux BupiB.ITokazaHo, 110 Ha AUITHKAX 10 HacaJKeH-
Hs P. sylvestris TyT Oynu BigMideHi yrpyrmoBaHHS acolialrii
Festuco valesiacae-Caricetum humilis (Cl. Festuco-Brometea)
3a y4yacTi pinKiCHUX BUIB, B T. U. Pulsatilla grandis.

KuouoBi ciioBa: Pinus sylvestris,TpaHcdhopmaltisi, eKOJOTiUHi
YMOBHU, CUH(]ITOIHAMKALLiSI, HACAIXKEHHSI, CYKIIeCisl,
HamuionansHuit npupomanii mapk "I[ominscbki ToBTpu"

Ykp. 60T. kypH., 2018, 75(1)

Onykanen M.A.', Kopotkas U.A.2, ITamkesuy H.A3,
Jlobunckast JI.T.4, Top6usik JI.T.! Tpaucdopmamus
PACTUTEJILHOTO TIOKPOBA M H3MEeHEeHHe IKOJIOTHIECKIX
YCJIOBMI IO/ BIMSIHUEM HAcaxkIeHuii Pinus sylvestris
(Pinaceae) na reppuropud HanmoHaibHOro NpupoHOro
napka "[logoabckue ToBTpsl”. YKp. OOT. XXypH., 2018, 75(1):
59—-69.

! HarmoHanbHbIM nprpoaHsbiii mapk "[logonbsckue ToBTphL”
1. Ioasckuit peiHOK, 6, Kamenen-ITomoasckuii 32301,
YkpauHa

Nucrutyt 6otaHuku um. H.T. XonogHoro HAH Ykpautsl
yi1. TepemenkoBckas, 2, Kues 01004, YkpanHa

SUHCTUTYT 3BOTIOLMOHHOM Komoru HAH Ykpannbl
yi. akan. Jleoenena, 37, Kue 03143, YkpanHa

4 Kamenen-ITomoabCKuii HALIMOHAIBHBIA YHUBEPCUTET
uM. UBana OrueHko

yi. MBana Oruenko, 61, Kameneu-ITomonbckuit 32300,
VYkpauna

MccrenoBaHbl M3MEHEHUST 9KOJOTUYECKUX YCIIOBUIA JIyTro-
BO-CTETIHBIX M CTEITHBIX (DUTOLICHO30B IO BIMSIHUEM Ha-
caxneHui Pinus sylvestris Ha Tepputopun HanmoHanibHOTO
npuponHoro napka "llomonabckue ToBTpwl”. IlTpoananusu-
POBaHbl 9KOJOTMYECKME YCOBUS UCCIETOBAHHBIX YYACTKOB
" uxX GIOPUCTUYECKOE HACBIIIEHE, KOTOpOoe C(hOpMHUpPOBa-
JIOCh B pe3yJsibrate cykiieccuu. OcyIecTBIeHO 9KOIOTO-11e-
HOTUYECKOE CpaBHECHME KCEPOMPUTHBIX TPABSIHBIX U JIECHBIX
coobiiectB ¢ yyactueM P. sylvestris. [lokazaHo, 4TO y4acTKu
I-III Ha HayanbHOM 3Tane GOPMUPOBAHUS TIPEACTABISIOT
co0O0Il TUIOIAAM, 3apoCIliie COCHOW C TpeobjialaHreM B
TPaBSIHOM $Ipyce BUIOB, XapaKTEPHBIX TIEPBUYHBIM CTaIUSIM
CYKIIECCUIT JIECHBIX coobIiecTB. OmpeneeHo, 9To yIacTKHI
IV—VII umeloT y3Ky10 aMIIJIUTy 1y 9KOJIOTHYeCKUX (haKTopoB
u 6oJiee chOpMUPOBAHHBIN PACTUTENbHBIN MOKPOB. YcTa-
HOBJICHO, UTO aMIUTUTYIa KoebaHusI TToKa3aTeseil akropa
BJIQXKHOCTH JIJIST BCEX MCCIIENOBAaHHBIX YIaCTKOB CBUIETEIb-
CTBYET O CTEHOTOITHOCTU TAHHBIX COOOIIECTB, KOTOPHIC Xa-
PaKTEPHBI IJIsT CBEXKMX JIECO-JIyTOBBIX 3KOTOMOB. OOHapyXe-
Ha TeCHasl KOppeJsiiys oKa3aTesiei aspalivu MoyvB ¢ MoKa-
3aTeIsIMU BiaxkHOCTU. [TokazaTeb KapOOHATHOCTHU JUTSI BCEX
YYaCTKOB CBMJICTEJbCTBYET O (POPMUPOBAHUU COOOIIECTB B
HeUTpabHBIX yeoBusX. [1o uccnenoBaHHBIM 31aduIecKuM
dakTopaM 3HAUEHMST SKOJOTUUYECKUX TOKa3aTesield U3MEeH-
YHMBOCTHU yBIAaXXHEHUS M aspanuu moussl 111 VIII crermHOTO
ydyacTKa HaxoMAsITCS B Mpefesiax 9KOJIOTMYecKOol aMIUIMTYIbI
JIeCHBbIX y4yacTkoB. [TokazaHo, 4TO (haKTOpbl KUCIOTHOCTU
TTOYBBI M COJIEPKaHMST KapOOHATOB SIBJISTIOTCST MU bepeH T -
PYIOITUMU Y JIUMUTUPYIOIIIUMU [UTSI COCHBI OOBIKHOBEHHO1A.
JlokazaHo, 4YTO caMbIMU TETUIBIMU T10 TT0Ka3aTesisIM (haKTo-
pa TepMopeXKrMa M HauMEHee OCBEIICHHBIMM IO TTOKa3a-
TeassM (dakTopa ocBelieHHocTU siBisitorest [V—VII yyact-
k1, a yyactok VIII — HaubGosee ocBerneHHbIM. [IpoBeneH
aHaJIN3 BIMSTHUS HACaXICHUM COCHBI HAa BOCITPOU3BOICTBO
penkux BuaoB. [TokazaHo, 4To Ha yyacTKax 10 HacaKICHUS
P. sylvestris 31ech ObLIM OTMEUEHBI COOOIIIECTBA aCCOLIMALIUM
Festuco valesiacae-Caricetum humilis (Cl. Festuco-Brometea) c
yyacTueM PeIKUX BUIOB, B T. U. Pulsatilla grandis.

Kimouessie cioBa: Pinus sylvestris, TpaHchopMalus,
9KOJIOTUYECKHE YCIOBUS, CHHOUTOMHANKALINS,
HacaxaeHMs1, cykueccust, HaunoHaabHbIi TPUPOIHBINA
mapk "Tlomonbckue ToBTphI"
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Kobiv Y. Luzula spicata (Juncaceae) in the Ukrainian Carpathians: on the brink of extinction. Ukr. Bot. J., 2018, 75(1): 70-76.

Abstract. Historical records on distribution of Luzula spicata in the Ukrainian Carpathians from past publications and herbarium
specimens were analyzed. This arctic-alpine species formerly occurred at the uppermost elevations in three mountain massifs:
the Chornohora, Marmarosh and Chyvchyny Mts. It was confined to acidic sandstone and conglomerate rocks on mountain
summits and ridges with the lowest thermal conditions. Thorough recent surveys of all the eight previously documented localities
allowed to reconfirm the occurrence of L. spicata in one station only, namely near the summit of Mt. Pip Ivan (1990 m a.s.l.)
in the Chornohora Mts where its small population has survived. Apparently, the species has become extirpated elsewhere in
the Ukrainian Carpathians. A map of current and extinct localities is provided, as well as an image of the recent herbarium
specimen. Luzula spicata is one of the most cryophilic species of the Carpathian flora and its Ukrainian localities refer to the
lower limit of the species altitudinal range. Therefore, its decline and extinction can be attributed to climate change that has also
been reported from other mountain systems of Europe. Analysis of past data showed that most probably the species has already
been gradually dying off since the end of the so-called "Little Ice Age" (i.e. 100—150 years ago) that was followed by progressive
warming. Luzula spicata is a poorly competitive species confined to rocky habitats with scarce vegetation cover. It is vulnerable
both to the direct impact of warming and to replacement by taller graminoids or dwarf shrubs encroaching on the alpine habitats
in the course of the climate-induced succession. Because L. spicata is on the brink of extinction, it should be included in the next
edition of the Red Data Book of Ukraine as Critically Endangered (CR).

Keywords: cryophilic species, climate change, locality, extinction, Carpathians

Introduction Ukrainian Carpathians because reasonable doubts in its
survival have been expressed (Olshanskyi, 2014; Kobiv
etal., 2017).

Luzula spicata is an arctic-alpine species spread
in the north of America and Europe, as well as in the
temperate zone at upper elevations in the mountains of
North America, Eurasia and North Africa (Atlas Mts).

The species is rather polymorphic and its several
subspecies have been defined in Europe (Kirschner,
2002). In the Carpathians, it is represented by L. spicata
subsp. conglomerata (W.D.J. Koch) Murr (= L. spicata
subsp. mutabilis Chrtek & Kfisa), a subspecies with
disjunct distribution, which also occurs in the Pyrenees,
Alps, Swiss Jura and Northern Apennines (Chrtek,
Kiisa, 1962, 1980; Kirschner, 2002).

In the Carpathians, L. spicata is the only represen-
tative of the section Alpinae (Chrtek, Kfisa, 1962, 1980;
Kirschner, 2002) and is well-distinguishable for its

Assessment of current conservation status of rare and
endangered species, as well as determining the level of
threat to them require repeated surveys of their known
localities, which enable to reveal dynamic trends in
their populations. However, many plant species listed
in the Red Data Book of Ukraine (Chervona knyha
Ukrainy..., 2009) lack such comprehensive data, which
also refers to other rare species. That fully concerns the
Carpathian region where inventories are most hard to
perform because of poor accessibility of some high-
mountain areas.

This article is supposed to fill that gap with regard to
one oreophytic species — Luzula spicata (L.) DC. The
aim of the study was to check the known localities of
the species and to define its current status. Another goal
was to find out whether the species still occurs in the
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Luzula spicata (L.) DC.

Flat SE ridge of Mt. Pip Ivan,

the Chornohora Mts, Ukrainian Carpathians,
alpine zone, sandstone rock,

ca 400 m from the summit,

1990 m a.s.l.; 48°02'46" N, 24°37'58" E

August 2, 2017 Leg.: Y. Kobiv

TURAOTACWARmRD © Det: Y. Kobiv

L. Olshanskyi

Fig. 1. A recent herbarium specimen of Luzula spicata from Mt. Pip Ivan in the Chornohora Mts
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spike-like nodding inflorescence (Fig. 1) differing from
other native species of Luzula DC.

Materials and methods

Past publications and available herbarium data on
Luzula spicata in the Ukrainian Carpathians have been
analyzed. In total, I found 10 corresponding herbarium
sheets: 9 — in Polish herbaria of Cracow (KRAM, KRA),
and 1 — in Lviv (LWS).

Historical records were checked in the Chornohora
(in 2015, 2016, and 2017), Marmarosh (2016) and
Chyvchyny Mts (2012) during field research. Suitable
rocky and low-sward alpine habitats were thoroughly
surveyed in search of the species in its previously
documented localities and their vicinity.

The collected specimen (Fig. 1) is deposited at the
Herbarium of the M.G. Kholodny Institute of Botany,

Kyiv (KW).

Results and discussion

Previous data on distribution in Ukraine. Luzula spicata
is mentioned in the main floristic compendia regarding
the Ukrainian Carpathians (Krechetovych, Barbarych,
1950; Chopyk, 1976; Vyznachnyk roslyn..., 1977).

However, information on the species occurrence is
based merely on original historical data from the second
half of the 19" — first half of the 20" century. The first
authorto record L. spicata in the part of the Carpathians,
which now belongs to Ukraine, was Rehman (1873)
who reported it from several highest summits of the
Chornohora ridge — Mts Hoverla, Rebra, Brebeneskul
and Pip Ivan.

Zapalowicz (1889), who performed the most
comprehensive floristic inventory of the Chornohora in
the 1880s, reconfirmed the species occurrence on Mts
Pip Ivan and Rebra and documented its exact location.

Localities of L. spicata in the Chornohora Mts were
also proved by herbarium specimens gathered in the
1930s by Madalski at high altitudes (= 1910 m a.s.l.)
on Mts Pip Ivan, Gutyn-Tomnatyk and Turkul. The
herbarium labels indicate the location of these stations
quite explicitly.

In addition, the species was reported by Zapatowicz
(1889) from the Marmarosh range, namely from Mt.
Pip Ivan Marmaroskyi. Its elevation (1940 m a.s.l.)
corresponds to the very top of the mountain.

Another series of the species records refers to the
summit of Mt. Hnetiesa in the Chyvchyny Mts, where
it was discovered by Woloszczak (1888) in the late 19
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century. That locality was reconfirmed later by a number
of herbarium specimens gathered mostly in the 1930s.
Moreover, in Pawlowski and Walas’ (1949) publication
on the vegetation of the Chyvchyny Mts L. spicata is
listed in the phytosociological relevé of the community
Cetrario-Festucetum airoidis (alliance Juncion trifidi)
from the saxicolous locality. Comments in the above
publications and on the herbarium labels show that all
this set of data refers to the conglomerate rock at the
Ukrainian-Romanian border on the very top of Mt.
Hnetiesa at 1760—1765 m a.s.l.

Thus, there are reliable historical data on the past
occurrence of L. spicata in three mountain ranges of the
Ukrainian Carpathians: the Chornohora, Marmarosh
and Chyvchyny Mts (Fig. 2). While in the former two
ranges the species is known from the high elevations
in the alpine zone (> 1900 m a.s.l.), its locality in the
Chyvchyny Mts can be regarded as subalpine.

Luzula spicata was also erroneously mentioned for the
town of Chernivtsi by Tkachyk (2000), which resulted
from misidentification of the herbarium specimen.

Ecological requirements. According to European
compendia on ecological values of plants (Landolt, 1977,
Ellenberg et al., 1992; Zarzycki et al., 2002), L. spicata
is a highly specialized oreophyte and can be regarded
as one of the most cryophilic species of the Carpathian
flora. In the Carpathians, its ecological optimum and
distribution range correspond to conditions of the
subnival and upper alpine zones (Mirek, 1989).

Dahl (1998) stated that the main factor that
determines the lower or southernmost limits of
distribution of many cryophilic species is maximum
summer temperature. He claimed that critical
maximum summer temperature for L. spicata is +24 °C,
therefore climate warming should lead to the decline on
the trailing (i.e. lower) edge of its distribution.

All the mentioned localities of L. spicata in the
Ukrainian Carpathians have been reported from the
uppermost parts of the mountains, i.e. their summits
or ridges where the temperature is the lowest. The
fact that most of the species localities have been
documented in the Chornohora can be explained by the
highest elevation of that range and, consequently, the
lowest thermal conditions, which are crucial for that
cryophilic species. However, these sparse suitable sites
that comply with ecological requirements of L. spicata
referred to the lowermost limits of the species altitudinal
range as follows from its distribution in the Alps (Pauli
et al., 2007; Frei et al., 2010) and Western Carpathians
(Mirek, 1989). Therefore, climate warming, which has
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Fig. 2. Distribution of Luzula spicata in the Ukrainian Carpathians: ® — current locality; © — extinct localities

been confirmed for the Carpathians lately (Spinoni
et al., 2015) should have been causing the decline and
extinction of that cryophilic species that has no available
habitats to colonize.

The above-mentioned past publications and
herbarium labels show that L. spicata in the Ukrainian
Carpathians is a saxicolous species confined to
sandstone and conglomerate rocks. It is defined
as a characteristic species for the acidophilic
syntaxonomic order Caricetalia curvulae and alliance
Juncion trifidi (Matuszkiewicz, 2002). As follows from
phytosociological prodromes of some Carpathian
countries (Moravec, 1995; Matuszkiewicz, 2002),
Luzula spicata is often associated with other markedly

Ykp. 60T. kypH., 2018, 75(1)

cryophilic alpine species — Agrostis rupestris All. and
Oreochloa disticha (Wulfen) Link, whose negative
dynamics was reported recently (Kyyak, 2013; Kobiv,
2017) and can also be explained by the adverse impact
of climate change.

Current status and conservation implications. All
the eight previously documented localities of Luzula
spicata — 6 in the Chornohora, 1 — in the Marmarosh
and 1 — in the Chyvchyny Mts (Fig. 2) were checked
duringthe surveys. However, despite the thorough search
in these and nearby suitable habitats, I managed to find
the species in one locality only. It is situated in the alpine
zone on the flat south-eastern ridge of Mt. Pip Ivan
in the Chornohora Mts at 1990 m a.s.l. (48°02'46"'N,
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24°37'58"E) about 400 m from the summit. The species
occurs on the southern aspect of a sandstone rock on
about 10 m?. The population is low-numbered and
included only 6 flowering individuals in August 2017.
The largest tufts cover up to 15 cm?. The number of
vegetative individuals could hardly be estimated because
they can be confused with those of the other graminoids.
Vegetation cover at the site amounts to 25 % and is
formed by the following species with corresponding
grades of the Braun-Blanquet scale: Luzula spicata — +,
Festuca airoides Lam. — 2, Juncus trifidus L. — 1, Carex
atrata L. — +, Hieracium alpinum L. — +, Campanula
kladniana (Schur) Witasek — +, Racomitrium canescens
(Hedw.) Brid.) — 2, Tortella tortuosa (Hedw.) Limpr. — 1.
The size of that population of L. spicata is critically
small and does not ensure its further survival even in
the mid-term perspective. Apparently, the population
is merely a remnant of formerly much larger entity,
which once inhabited several ridges at the summit
of Mt. Pip Ivan above 1980 m a.s.l. as follows from
Zapatowicz's (1889) records and herbarium labels
(KRAM 2745, 6209, 80235). These numerous historical
data imply that this population could be the largest in
the Ukrainian Carpathians in the past, which enabled it
to survive until now.

Thus, the surveys carried out in the previously known
localities showed that most probably L. spicata has
declined significantly in its remaining locality on Mt.
Pip Ivan in the Chornohora Mts and died out elsewhere
in the Ukrainian Carpathians due to unfavorable
climate warming impact, while thermal conditions in
its scarce habitats got beyond the ecological range of
that cryophylic species. The species is on the brink of
extinction in Ukraine and its long-term survival in the
region is problematic.

Luzula spicata is a poorly competitive saxicolous
species confined to rocky habitats with scarce vegetation
cover. [tisvulnerable to replacement by taller graminoids
or dwarf shrubs ingressing into the alpine habitats in the
course of the climate-induced succession.

It is remarkable, that the old authors who surveyed
the Carpathians in the 19" century found the localities
of L. spicata more often than their successors. For
instance, Rehman (1873) after his rather brief
investigation of the Chornohora Mts managed to report
it from as much as four summits (see above). In addition,
Deyl (1940), who performed the most comprehensive
survey of the flora of Mt. Pip Ivan Marmaroskyi in the
1930s, did not mention L. spicata, though he could
hardly miss it making a set of relevés on the top of that
mountain where it had occurred in the late 19™ century
(Zapatowicz, 1889).
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Such a decreasing trend in the species findings could
indicate that it has already been gradually dying off
since the end of the so-called "Little Ice Age" (i.e. 100—
150 years ago) that was followed by progressive warming
(Free, Robock, 1990). The lack of the species records
in the Ukrainian Carpathians since World War II shows
that most possibly it has become extremely rare in the
region by the second half of the XX century.

Upward shifts in the species distribution and decline
at its lower limit have been documented in the Alps
recently (Pauli et al., 2007; Frei et al. 2010).

In the Ukrainian Carpathians, L. spicata is not only
ecologically marginal (i.e. restricted to atypically low
elevations), but also geographically peripheral, because
it occurs at the north-eastern limit of the species
distribution in Central Europe (Kobiv, 2017). Its closest
to Ukraine localities are situated ca. 30 km westwards
from the state border, in the Rodna Mts, Romanian
Carpathians (Grintescu, 1966). Therefore, partial or
total extinction of L. spicata, as well as other cold-
demanding alpine species (Agrostis rupestris, Saxifraga
oppositifolia L., S. pedemontana All.) in the Ukrainian
Carpathians leads to considerable contraction of their
geographical ranges (Kobiv, 2017). This proves that
climate change is a significant factor of biodiversity
loss in the European scale, which particularly concerns
alpine ecosystems.

Luzula spicata is on the Red List of the Czech
Republic as "Critically Endangered” (Grulich, 2012),
because it has been declining in the Sudeten Mts where
it occurs at comparatively low elevation, apparently at
the limit of its altitudinal range.

The species should be included in the next edition of
the Red Data Book of Ukraine as Critically Endangered
(CR) because it is threatened by extinction already in
the mid-term perspective.
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Ko6iB 0. Luzula spicata (Juncaceae) B Ykpaincbkux
Kapnarax: Ha Mexi 3HUKHeHHsI. YKp. OOT. XXypH., 2018, 75(1):
70-76.

Incturyt exosorii Kapnar HAH Ykpainu

ByJ1. Kosenbuuibka, 4, JIesiB 790026, Ykpaina

Boraniunuii can JIbBiBCKOro HalliOHAJIbHOTO YHIBEPCUTETY
iM. IBana ®panka

ByJ1. Yepeminnu, 44, JIbsis 79014, Ykpaina

IIpoaHai3oBaHO HasiBHi iCTOPUYHi NaHi MpPO MOLIUPEHHS
Luzula spicata B Yxpaincekux Kapnarax, HaBeieHi B
nyosikanisx i repbapHux 3paskax. Lleit apkTo-anbrniicbKuit
BUIl paHillle TparuisiBCs Ha HaMOLIbIIMX BUCOTaX Yy
TpbOX Tipcbkux MacuBax: YopHoropi, MapmapocbKux
i YuBumHCbKUX Tropax. BiH OyB npuypouyeHuit 110
MCKOBUKOBUX YM KOHIJIOMEPATOBUX CKeJIb 3 KHUCJIOI0
peaxili€elo, pPO3TallOBaHMX Ha TiPpChKUX BepIIMHAX YU
xpebTax, Oe TeMIlepaTypHUl pPeXUM € HAWHIKIUM.
HepnaBHe perenbHe O0OCTEXEHHS YCiX BOCBMM paHilie
3aJJ0KYMEHTOBAHUX JIOKAIITETiB JIO3BOJWJIO IiATBEPAUTU
HasIBHICTb L. spicata nuiie B OJHOMY OCEJIMIL, a came Oiist
BepiinHu I Ilin IBan y Yopaoropi (1990 M H.p.M.), &e
30epersiacst 1oro Maja momyJsiis. O4eBUIHO, BUI 3HUK Ha
peiwuri teputopii YkpaiHcbkux Kapnat. [lomaeTbcs kapra
TEeNEePilIHbOTO i 3HUKJIMX JIOKATITETIB, a TAKOX LJTIOCTpallis
HelaBHO 3i0paHoro repbapHoro 3paska. Luzula spicata —
OIVH 3 HalOiIbLI KpiodiIbHUX BUIIB KapnaTcbKoi ¢uiopu,
a IOoro JIOKaliTeTM B YKpaiHi NpUypoyeHi 10 HUXHBbOL
MEXi BUCOTHOI aMIuUliTynu Bumy. ToMmy ioro perpecyBaHHsI
I BUMMpaHHS TIOB’sI3aHi 3 KJIiMAaTUYHUMM 3MiHAMM, 110
OyJ10 BiA3HAYEHO ¥ B IHIIMX TipCbKMUX cHUcTeMax €BpOIU.
AHaJi3 1aBHiX JaHUX CBIIUMTD, 1110 LIl BUI HalliMOBipHilIe
3a3HaBaB MOCTYMOBOIO BiIMUPAHHS 1€ 3 Yacy 3aKiHUEHHS
TaK 3BaHOTO MaJIOTO JIbOJOBUKOBOTO Tmepiony (100—150
POKiB TOMY), TICJISI IKOTO PO3BUBAJIOCS MOTEILTiHHSA. Luzula
spicata — 1€ HU3bKOKOHKYPEHTHUI BHUI, NPUYPOUYECHUI
JI0 HAaCKEJbHUX OCEJIUIL 3 HEUIIJIbHOI POCIMHHICTIO. BiH
BPa3JIMBUI SIK 10 Oe3M0cepeIHbOTO BIJIMBY MOTEIUTiHHS, TaK
i 0 BUTICHEHHsSI KOHKYPEHTOCIIPOMOXHIIIMMM 37TaKOBO-
OCOKOBUMU UM YaTaPHUIKOBUMU BUIAMHU, IO IPOHUKAIOTH
10 aJIbIMINChKMX OCEIMI Y TTPOLIEC] KJIIMAaTOTEHHOI CYKIIECil.
Ockinbku L. spicata mepeOyBa€e Ha MeXi 3HUKHEHHS,
il cmim BHeCTM 1O HAacTymHoro BumaHHs “"YepBoHOI
KHUTH YKpaiHu" sK KpuTU4HO 3arpoxenwii (CR) Bum.

KmouoBi cioBa: KpiodinbHUIT Bua, KJIIMaTU4HI 3MiHMU,
JIoKaJtiteT, 3HuKHeHHs1, KapnaTtu
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Koo6us 0. Luzula spicata (Juncaceae) B YKpauackux
Kapnarax: Ha rpanu ucye3HoBeHus. YKp. OOT. XXypH., 2018,
75(1): 70-76.

HMuctutyt skonorun Kapnar HAH Ykpaunbt

yi. Kosenbuuukas, 4, JIsBos 79026, YkpauHa
Borannyeckuii can JIbBOBCKOTO HallMOHATLHOTO
yHuBepcurteTa uM. MiBana ®@paHko

yi. Yepemiunsl, 44, JIbBoB 79014, YkpauHa

[MpoaHanu3upoBaHbl UMEIOIINECS NCTOPUUECKNE TaHHBIE O
pacnipoctpaHeHum Luzula spicata B YKpanHckux Kapmarax,
NpUBEACHHbIE B MyOJMKALIMSIX M TepOapHbIX oOpasliax.
OTOT apKTO-aJbIIMIUCKUIA BUI paHblIe BCTpeyaics Ha
HaMOOJIBIINX BHICOTAX B TPEX TOPHBIX MaccuBax: YepHorope,
Mapmapomnickux 1 YuBunHCKUX ropax. OH IpUypouYeH K
IMeCYaHUKOBBIM WJIM KOHTJIOMEPATOBBIM CKaJlaM C KHUCJIOM
peakiueil, pacrmojio)KeHHbBIM Ha TOPHBIX BepLIMHAX WK
XpeOdTax C caMblM HU3KHUM TEMIEPaTYPHbIM PEXUMOM.
HemaBHee TimatenbHOe 0OOCIEeIOBaHME BCEX BOCHBMU
paHee 3aJIOKYMEHTHPOBAHHBIX JIOKAJTUTETOB TIO3BOJIUJIO
MOATBEPANTh Hanuuue L. spicata TONBKO B OIHOM
MECTOIPOM3pacTaHNM, a UMEHHO Bo3Jie BepiiuHbl I. [lom
HBan B YepHorope (1990 M H.y.M.), Tie cOXpaHUJIACh JHIIb
Masiag nonysasiuysi. OueBUMIHO, BUI MCYe3 Ha OCTaJIbHOM
Tepputopun YkpauHckux Kaprnar. [lpunaraercs kapta
COXPAaHMBIIIETOCS W WCYE3HYBIIUX JIOKAJIUTETOB, a TaKXke
WILTIOCTpAllvs HeIaBHO COOpaHHOTO repbapHOro obpasiia.
Luzula spicata — oauH w3 Haubonee KpPUODUIbHBIX
BUIOB KapraTcKoil (hJiopbl, a ero JOKaJUTEThl B YKpauHe
MPUYPOUYECHBI K HMKHEW TI'paHUIE BBICOTHOW aMITIUTYIbI
Buzna. [loaTomy ero perpeccupoBaHue U BBIMUPAHUE CBSI3aHBI
¢ KJIMMATUYECKUMU M3MEHEHUSMH, 4TO OTMEUYajoCh U B
JIPYTUX TOpHAX cucTteMax EBpoIbl. AHAIM3 TaBHUX JaHHBIX
CBUJIETEIbCTBYET, YTO 3TOT BHUJA BEPOSITHO TOJABEprajcs
MOCTENEHHOMY BbIMHUPAHMIO €llle CO BPEeMEHU OKOHYAHUS
TaK Ha3bIBa€MOTro Majioro JiegHukoBoro repuona (100—150
JIeT Haszam), IOocjie KOTOPOTO pa3BUBAJIOCH TOTETICHUE.
Luzula spicata — HU3KOKOHKYPEHTHBIN BU, TPUYPOYCHHBIM
K HacKaJbHBIM  MECTOOOUTAHUSIM C  pa3pekeHHOM
pacTuTeIbHOCTBhIO. OH YS3BUM KaK K HEMOCPEACTBEHHOMY
BO3MICUCTBUIO TIOTETUIEHUs, TaK W K BBITECHEHUIO
Oonee  KOHKYPEHTOCHOCOOHBIMM  3J1aKOBO-OCOKOBBIMU
WIX KYCTApHUYKOBBIMU BUJAMHU, TIPOHUKAIOIIUMHU B
aJBITUIICKUE MECTOOOMTaHUS B XOAE KIMMATOTCHHOM
cykueccun. Ilockonbky L. spicata mpeObIBaecT Ha TpaHU
BbIMUpPAHUSI, €€ CJeAyeT BKIOYUThL B  CleAylollee
n3nanve "KpacHoii KHUTM YKpauHbI" KaK HaXOISIIMACs
nojil KpuUTU4eckoi yrposoit wucyesHoeHusi (CR) Buu.

KmoueBbie ciioBa: Kpuo(pUIbHBIN BUI, KIMMaTUYECKHE
W3MEHEHUS, JIOKAJIMTET, NCUe3HOBeHMEe, KapraThl
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Abstract. Corticioid fungi constitute a heterogeneous group in terms of origin; they belong to various orders of Agaricomycetes
(Basidiomycota). According to the available data, ca 280 species of this group have been so far recorded in Ukraine. As compared
to other countries of Europe, diversity of corticioid fungi in Ukraine has been insufficiently studied. We made observations
and collected corticioid fungi in June—October, 2016 and in March—October, 2017 in forests and woods of Ichnia National
Nature Park (Ichnia District, Chernihiv Region, Ukraine). Upon identification of the herbarium specimens collected over
the study area, we recorded 90 species of corticioid fungi. This article reports three noteworthy records of corticioid fungi.
Two species, Amylocorticium canadense and Tubulicrinis glebulosus, are new records for Ukraine; another one, Aleurodiscus
dextrinoideocerussatus, is a rare species both in Ukraine and globally, collected in our country for the second time, and a new
record for the Forest-Steppe zone. The specimens were examined in 5% aqueous potassium hydroxide solution, Melzer's reagent
and Lactophenol cotton blue. For all the species, we provide descriptions of the examined specimens, along with the original
photos, substrate specialization and global distribution details. The collected specimens are deposited in the Mycological
Herbarium of the M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine (KW-M).

Keywords: Ukraine, Left-Bank Forest-Steppe, Amylocorticiales, Hymenochaetales, Russulales, Aleurodiscus dextrinoideocerussatus,
Ampylocorticium canadense, Tubulicrinis glebulosus

Introduction et al., 2003; Kiiffer et al., 2004; Usichenko, 2009;
Bernicchia, Gorjon, 2010; Ordynets, Yurchenko, 2010;
Ordynets, Akulov, 2011; Ordynets et al., 2011). As
compared to other countries of Europe, the corticioid
fungi diversity in Ukraine is still insufficiently studied
(Akulov et al., 2003; Ordynets, Yurchenko, 2006).

Corticioid fungi (Basidiomycota) constitute a group of
fungi, which is heterogeneous in terms of origin. Fungi
of this group form morphologically similar basidiocarps
due to convergence. Basidiomata of these fungi are

fully resupinate or effuse-reflexed, hymenophore A .
shape varies from smooth to almost poroid, reticulate Corticioid fungi of the Left-Bank Forest-Steppe have

or irpicoid and long-toothed (Jiilich, Stalpers, 1980; tl)ggn stuc'hed l\c/elrly unfeven.li. Formfstar;feié}llerli.ar;about
Yurchenko, 2006: Zmitrovich, 2008). species of these fungi known for the Kharkiv Forest-

Steppe, the best-studied area in this zone (Akulov et al.,
2003; Usichenko, 2009). Before we started our surveys,
no records of corticioid fungi distribution were reported
from Ichnia National Nature Park. Therefore, further
examination of these fungi in Ukraine is desirable.

Most of corticioid fungi are xylosaprotrophs. Thus,
along with polypores they are important components of
forest ecosystems, being the major fungal destructors,
degradinglignin and cellulose in the nature. Insignificant
number of these fungi are pathogens of vascular plants
and mycorrhiza-forming fungi (Yurchenko, 2006).

Nowadays, about 1,800 species of corticioid fungi
are known in the world (Mueller et al., 2006). In the Materials used in this research comprise corticioid

temperate zone of Europe, 611 species of them are | fungi collected ir_‘ June—October, 2016 a‘?d in May—
reported (Mueller et al., 2006). Currently, ca. 280 fungi | October, 2017 in the forests of Ichnia National

of this group have been recorded in Ukraine (Akulov Nature Park. Ichnia National Nature Park is located
in the north of Ukraine, in Ichnia District, Chernihiv

Region. The park's total area is 9,665.8 hectares. This

Materials and methods
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area, according to the zoning proposed by V. Heluta
(1989) in Flora Gribov Ukrainy, belongs to the Left-
Bank Forest-Steppe zone. Unique characters of the
natural vegetation in Ichnia National Nature Park are
determined by its position in the northern part of the
Left-Bank Forest-Steppe. In terms of the vegetation
cover, the forests prevail, as forest coverage constitutes
83%. The forestlands are of rather limited size, being
located relatively evenly all over the park's territory.
Among the peculiar features of Ichnia National Nature
Park, overlapping of oak, hornbeam and lime forest
areas is worth mentioning (Zhyhalenko, 2009). The
park's hornbeam forests make up the eastern boundary
of the natural range of this species (Zhyhalenko, 2009).
Pine forests prevail here, although large areas are also
covered with birch and oak forests. Pine forests are
located mainly in the northern part of the park, while
oak and hornbeam-oak forests occupy the central
and southeastern parts, and lime forests are found in
the western part of the park. The alder forests occur
along the beds of the Udai and Ichenka rivers and their
tributaries. Significant areas are covered with pine forest
stands (Zhyhalenko, 2009).

The specimens were examined in 5% aqueous
potassium hydroxide solution, Melzer's reagent and
Lactophenol cotton blue. For identification of the
specimens, a number of monographs and articles
on systematics and diversity of corticioid fungi were
used (Eriksson, Ryvarden, 1973; Eriksson, Weresub,
1974; Jilich, Stalpers, 1980; Nufnez, Ryvarden, 1997;
Ghobad-Nejhad et al., 2009; Bernicchia, Gorjon,
2010). The species distribution was analyzed based on
the checklist of aphyllophoroid fungi of Ukraine (Akulov
et al., 2003) and various publications on corticioid
fungi of Ukraine (Kiiffer et al., 2004; Usichenko, 2009;
Ordynets, Yurchenko, 2010; Ordynets et al., 2011).

The nomenclature of the species follows the Index
Fungorum  database  [http://www.indexfungorum.
org/names/names.asp]. The collected specimens
are deposited in Mycological Herbarium of the
M.G. Kholodny Institute of Botany, National Academy
of Sciences of Ukraine (KW-M).

Results and discussion

Among the herbarium specimens we collected over
the studied area, 90 species of corticioid fungi were
identified. Some of them had been reported earlier
(Shevchenko, 2017). This article reports details about
two species of corticioid fungi, Amylocorticium canadense
and Tubulicrinis glebulosus, which are new for Ukraine,
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and one species, Aleurodiscus dextrinoideocerussatus,
whichisrare in Ukraine. These species belong to various
orders of Agaricomycetes.

The reported taxa are listed in systematic order. The
nomenclature isfollowed by information on morphology,
specimens examined, ecological peculiarities and
distribution of the species. The original photographs of
specific macro- and micromorphological structures are
provided for each species.

Amylocorticiales K.H. Larss., Manfr. Binder &
Hibbett

Amylocorticiaceae Jiilich

Amylocorticium canadense (Burt) J. Erikss. &
Weresub, Fungi Canadenses, no. 127 (Ottawa): no. 45.
1974 (Fig. 1; a, b)

Basidioma resupinate, effused, adherent, soft to
submembranaceous, up to 0.5 mm thick. Hymenial
surface smooth, almost easily detachable in small pieces
from the subiculum, cream to very pale yellow, slightly
cracked on drying, immediately darkening when
treated with KOH. Subiculum sulphureous yellowish,
yellowish-brown, tomentose or fimbriate, almost black
when treated with KOH. Margin determinate, abrupt
or thinning out, smooth to finely byssoid, yellow to
yellowish-brown, lighter to concolorous with the
subiculum. Hyphal system monomitic, all hyphae with
fibulate septa; subhymenial ones 2.5—3.5(4.0) um in
diameter, vertically oriented, compactly arranged, thin-
walled, hyaline; subicular ones loosely intertwined,
regular, 3.5—4.5 um, with thickening wall, hyaline to
yellowish. Cystidia absent. Basidia narrowly clavate
to subcylindrical, (15)20—25 X 4—5 um, hyaline; 4
sterigmata up to 4 um long. Basidiospores narrowly
ellipsoid to cylindrical, slightly allantoid, usually
biguttulate with two drops towards each end of the
spores, in side view often slightly bent, (4.0)4.5—
5.0(6.2) x 1.6—2.5 um, thin-walled, weakly amyloid,
not cyanophilous.

Specimens examined: Ukraine, Chernihiv Region,
Ichnia District, Ichnia National Nature Park,
Peliukhivka village, forest stand of Pinus sylvestris L.,
August 07, 2016, KW-M 70877, 70878; outskirts of
Peliukhivka village, mixed forest, on fallen branches of
Pinus sylvestris, August 07, 2016, KW-M 70876.

Ecological peculiarities: on fallen branches
of angiosperms (Bernicchia, Gorjon, 2010) and
gymnosperms (Abies Mill., Picea A. Dietr., Pinus L.,
Tsuga (Endl.) Carriére) (Gilbertson, Lindsey, 1989;
Boidin, Gilles, 1990).

Ukr. Bot. J., 2018, 75(1)



Fig. 1. Macroscopic and microscopic peculiarities of Amylocorticium canadense KW-M 70877 (a, b) and Tubulicrinis glebulosus
KW-M 70875 (c—e); a — general view of basidioma of A. canadense, arrow indicates the location of basidioma darkening when
treated with KOH; b, e — basidiospores; ¢ — general view of basidioma of 7. glebulosus; d — smooth and encrusted lyocystidia
(bars: a, c — 1 cm, d —20 um b, e — 5 um)
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Fig. 2. Aleurodiscus dextrinoideocerussatus KW-M 70873: a — general view of basidioma; b, d — hymenium with acanthophyses
and gloeocystidia; ¢ — basidiospores (bars: a — 1 cm, b, d — 20 um, ¢ — 5 pm)

Distribution. Europe: France, Italy, Montenegro,
Russia, Switzerland (Bernicchia, Gorjon, 2010). Asia:
Russia (Zhukov, 1995). North America: Canada and the
USA (Eriksson, Weresub, 1974; Gilbertson, Lindsey,
1989).

The species is a new record for Ukraine.

Hymenochaetales Oberw.

Hymenochaetaceae Donk

Tubulicrinis glebulosus (Fr.) Donk [as glebulosal],
Fungus, Wageningen 26(1—4): 14. 1956 (Fig. 1; c—e)

Basidioma resupinate, effused, 90—100 pum thick,
hymenophore smooth, floccose to pilose under the
lens by projecting cystidia, membranaceous, closely
adnate to the substratum, hymenial surface whitish
to pale ochraceous, margin indeterminate. Hyphal
system monomitic. Hyphae hyaline, compactly
arranged in subhymenium and trama, branching from
or near clamps, 2.0—3.5 um in diameter, thin-walled
in subhymenium, thin- to slightly thick-walled in
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trama, smooth, clamps present at all septa. Cystidia
(lyocystidia) cylindrical, 50—120 X 5.5—9.0 um, thick-
walled, with lumen, that gradually expanding towards
the apex, some of them being encrusted with crystals
in the terminal part, apex of lyocystidia thin-walled,
narrowly obtuse; some lyocystidia slightly amyloid,
apical thin-walled part of lyocystidia rapidly dissolving
in 5% KOH. Basidia hyaline, clavate with a median
constriction, 14—22 x 4.5—5.0 um, thin-walled, with
four subulate sterigmata (4.0—5.5 % 0.7-0.8 pm).
Basidiospores hyaline, cylindrical to slightly allantoid,
in side view slightly bent, 6—7 X 1.8—2.2 um, thin-
walled, smooth, with homogeneous contents, neither
amyloid, nor dextrinoid or cyanophilous.

Specimens examined: Ukraine, Chernihiv Region,
Ichnia District, Ichnia National Nature Park, July 17,
2016, outskirts of Peliukhivka village; September 16,
2016, outskirts of Khaienky village, Tsybanovka Stow,
square 18. On fallen branches of Pinus sylvestris, KW-M
70874, 70875.

Ukr. Bot. J., 2018, 75(1)



Ecological peculiarities: on fallen branches of
angiosperms (Hallenberg, 1984; Maekawa, 2002;
Zmitrovich, 2003) and gymnosperms (Bernicchia,
Gorjon, 2010).

Distribution. Europe: Austria, Albania, Belarus,
Belgium, Bosnia and Herzegovina, Croatia, Estonia,
Finland, France, Germany, Greece, Italy, Macedonia,
Norway, Portugal, Russia, Slovenia, Spain, Sweden,
Switzerland, United Kingdom (Bernicchia, Gorjon,
2010). Asia: Russia (Zmitrovich, 2003; Viner et al.,
2016), China (Maekawa, 2002), Taiwan (Lin, Chen,
1990), Turkey (Ghobad-Nejhad et al., 2009). Africa:
Morocco (Telleriaet al., 2016). North America: Canada
(Hallenberg, 1984), Mexico (Spirin, Ryvarden, 2016),
the USA (Martin, Gilbertson, 1977). South America:
Argentina (Rajchenberg, 2002).

The species is a new record for Ukraine.

Russulales Kreisel ex P.M. Kirk, P.F. Cannon &
J.C. David

Stereaceae Pilat

Aleurodiscus dextrinoideocerussatus Manjon,
M.N. Blanco & G. Moreno, in Moreno, Blanco &
Manjon, Mycotaxon 39: 351. 1990 (Fig. 2)

Basidioma resupinate, effused, waxy when fresh,
cracked after drying, hymenial surface is smooth to
slightly tuberculate, whitish, cream to pale yellowish,
margin clearly differentiated. Hyphal system monomitic,
generative hyphae with clamps, hyaline, thin-walled,
2.0-3.5 um wide. Acanthophyses abundant, basal
smooth, about 30 x 3.0—3.5 um, apically with numerous
protuberances and branches with indextrinoid reaction
in the apical part. Gloeocystidia cylindrical, fusiform
to moniliform with several constrictions, 70—100 X
8—10 um, with yellowish granular content. Basidia
subclavate 45—50 x 6—7 um, with four sterigmata and
with a basal clamp. Basidiospores subglobose-subovoid
with small apiculus, 7.0-7.5 X 4.2—5.0 um, smooth,
thin-walled, slightly amyloid.

Remarks: both samples from Ukraine, the one
found in Ichnia National Nature Park and another in
Luhansk Nature Reserve (Ordynets et al., 2013), show
no acanthophyses dextrinoid reaction. Moreover, they
have subglobose-subovoid basidiospores, unlike the
original description, where the spores thereof are of
ellipsoid-subovoid shape.

Specimens examined: Ukraine, Chernihiv Region,
Ichnia District, Ichnia National Nature Park, August
06, 2016, Kuty Stow, square 42. On attached branch of
dead tree of Robinia pseudoacacia L., KW-M 70873.

Ykp. 60T. kypH., 2018, 75(1)

Ecological peculiarities: on decayed wood, preferably
of deciduous trees but may also occur on coniferous
wood (Nuilez, Ryvarden, 1997; Boidin, Gilles, 2001;
Ghobad-Nejhad et al., 2008; Ordynets et al., 2013;
Urbizu et al., 2014; Telleria et al., 2016).

Distribution. Europe: Croatia, France, Italy,
Portugal, Spain, Ukraine (Bernicchia, Gorjon, 2010).
Asia: Iran (Ghobad-Nejhad et al., 2008), Nepal
(Nufiez, Ryvarden, 1997). Africa: Morocco (Telleria
et al., 2016). North America: Mexico (Urbizu et al.,
2014).

According to A. Bernicchia and S. Gorjon
(Bernicchia, Gorjon, 2010), it is a rare species all over
Europe, recorded from some Mediterranean countries.
In Ukraine, this species was reported only once from
Luhansk Nature Reserve (Ordynets et al., 2013).
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Iuctutyt 60Taniku iM. M.I. XononHoro HAH Ykpainu
ByJ1. TepemeHkiBcbKa, 2, Kuis 01004, Ykpaina

KopruuioinHi rpubu HajiexxaTh 10 Pi3HUX MOPSIIKIB Kiacy
Agaricomycetes (Basidiomycota) i cKJIagaloTh TeTEPOTEHHY 3a
MOXOIKEHHSIM TIpyny rpubiB. B YkpaiHi, 3a cyyacHumu na-
HUMMU, BigoMo 0113bko 280 BuaiB rpu0iB 1i€i rpynu. Y no-
PIBHSIHHI 3 iHIIMMM KpaiHaMu €BpOITY, BUITOBE Pi3HOMAaHIT-
TSl KOPTULIIOITHMX TPUOiB YKpaiHM JOCTiIKEHO 3HAUHO Tip-
e. Marepiajiamu Ui L€l cTaTTi Oy/iu 3pa3ku, 3i0paHi mpo-
TAroM 4epBHI—XKOBTHsI 2016 p. Ta Gepe3nss—xkoBTHs 2017 p.
y JICOBUX YIpynmoBaHHSIX [YHSIHCBKOTO HaliOHAJIbHOIO
npuponHoro napky (luHsiHCBKUi p-H, YepHiriBcbka 00.1.,
VYkpaina). Ha ocHOBi aHajidy BIacHMX repOapHUX MaTepi-
ajliB B paiioHi JOCTiIKeHHS HaMU OyJsio BUsiBiIeHO 90 BuiB
KOPTULIIOIIHUX TpUOiB. Y cTaTTi HaBeAeHi JaHi Mpo IliKaBi
3HaXiIKW TPhOX BUIB rpubiB. JIBa i3 Hux (Amylocorticium
canadense ta Tubulicrinis glebulosus) — HOBi n1s YKpaiHu,
onuH (Aleurodiscus dextrinoideocerussatus) € pifKiCHUM $IK B
YkpaiHi, Tak i y CBiTi, BApyre BUSBJIEHUI Ha TEPUTOPii Kpa-
iHu i € HoBuM st JlicoctenoBoi 30HU. st MOCHiIKEHHS
MiKPOCTPYKTYP BUTOTOBJISIZIM TMMYACOBI MiKpompemnaparu
y 5%-My BOZHOMY PO3YMHI TiAPOKCHIY Kajilo, peakTHBi
Menbliepa Ta 6aBOBHSIHOMY CUHBOMY Y MOJIOYHIl KUCJIOTI.
J11s1 BCiX BUAIB MOJAHi OMUCU JOCIIIKEHUX 3pa3KiB, 110 Cy-
MPOBOIKYIOTHCS OpUTiHAIBHUMHU (poTorpadisiMu, iHhopma-
€10 MpO cyOCTpaTHY crielianizaililo Ta Mpo MOLIUPEHHS Y
cBiti. 3i0paHi 3pasku nepenaHo a0 HauioHajibHOro repda-
pito [HctutyTy 60TaHiku im. M.I. XononHoro HAH Ykpainu

(KW-M).

Kuaouosi ciioBa: Ykpaina, JliBo6epexuuii Jlicocten,
Amylocorticiales, Hymenochaetales, Russulales, Aleurodiscus
dextrinoideocerussatus, Amylocorticium canadense,
Tubulicrinis glebulosus
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I1leBueHko M.B. HTepecHble HAXOAKU KOPTUIIMOMTHBIX
rpu6oB B VIYHSIHCKOM HAIMOHAJILHOM TPUPOIHOM MAapKe. YKP.
00T. XypH., 2018, 75 (1): 77—83.

WMucruryt 6otanuku um. H.I. Xononnoro HAH Ykpaunst
yi. TepemenkoBckas, 2, Kues 01004, Ykpauna

Koprutimonnteie rpuObl MpUHAIEXKAT K Pa3HBIM ITOPSIIKAM
Kinacca Agaricomycetes (Basidiomycota) WM COCTaBISIOT
TeTEPOreHHYI0 M0 IPOUCXOXIEHUIO TIpynmny rpudos. B
YKpauHe, 10 COBpEeMEHHbIM TaHHbIM, U3BECTHO OKOJIO 280
BUIOBIPUOOBITOUTPYIIIBL. BcpaBHeHUM CApyrMu CTpaHAMU
EBpornbl, BUIOBOE pa3HOOOpa3ne KOPTULIMOUAHBIX TPUOOB
VYKpanHBI UCCIeOBAHO 3HAYMTEIBHO XyXe. Marepuaiamu
JUUISL HACTOSIIIEN CTaThbU MOCIYXXWIM 00pa3iibl, COOpaHHbIE B
nioHe—oKTs10pe 2016 . 1 MapTe—oKTsI6pe 2017 T. B JIECHBIX
coobmiectBax MUYHSHCKOTO HAllMOHATHHOTO TIPUPOITHOTO
napka (MuyHsHckuit p-H, YepHuUroBckast o0., YKpauHa).
Ha ocHoBe aHanM3a COOCTBEHHBIX repOapHbIX MaTepuaioB
B paiioHe uccieqoBaHus HaMu ObL10 oOHapyxeHo 90 BuaoB
KOPTULIMOUAHBIX TpuboB. B cratbe mpuBeneHbl AaHHBIE
00 MHTEPEeCHBIX HAXOJIKaxX TpeX BUAOB IpuboB. [IBa U3 HUX
(Amylocorticium canadense v Tubulicrinis glebulosus) — HOBBIE
o151 YkpauHbl, oguH (Aleurodiscus dextrinoideocerussatus)
SIBJISIETCST PEJIKMM KakK B YKpauHe, Tak U B MUpPe, BTOPOii pa3
00HapyXeH Ha TePPUTOPUU CTPAHBI U SBJISIETCS HOBBIM TSI
JlecoctenHoii 30HBI. 1T McclenOBaHUST MUKPOCTPYKTYP
M3TOTaBJIMBAIM BpEeMEHHBIE MUKpoIpernapatsl B 5%-HOM
BOIHOM pacTBOpe TMIPOKCHU/IA KaJlns, peaKTuBe Menbliepa 1
XJIOMYaTOOYMaKHOM CHEM B MOJIOUHOM KucioTe. [1ist Bcex
BUIIOB IPEICTaBICHBI OMMCAHMS UCCIeNOBaHHBIX 00pa3IioB,
COMPOBOXIAIONINECS] OPUTUHATBHBIMU  (boTorpacdusiMu,
uHbopMalein o cyOCTpaTHOI cHeuMalIu3aluu U O
pacnipocTpaHeHuM B Mupe. CoOpaHHbIe 0Opas3libl TepeaaHbl
B HamumonanbHblii  repbapuit  MHcTMTYTA  OOTAaHUKU
uM. H.T. XononHnoro HAH Ykpaunst (KW-M).

Kiouessie cioBa: Ykpaunna, JlesodepexHas Jlecocrenb,
Ampylocorticiales, Hymenochaetales, Russulales, Aleurodiscus
dextrinoideocerussatus, Amylocorticium canadense,
Tubulicrinis glebulosus
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BmicT mirMeHTiB KCAaHTO(LJIOBOTO PSALY B POCIMHAX Pi3HUX APYCIB
IUPOKOJIMCTAHOIO JICY

Onena OHOMKO, Hatanis MUXAMJIEHKO, Onexkcanap CUBAIL, Karepuna JOBBUIII

IncTutyT 60Taniku im. M.I. Xonognoro HAH Ykpainu
ByJ1. TepenieHkiBcobka, 2, Kuis 01004, Ykpaina
membrana@ukr.net

Onoiko O., Mykhaylenko N., Syvash O., Dovbysh K. Xanthophyll pigment content in the plants from different levels of the
deciduous forest. Ukr. Bot. J., 2018, 75(1): 84—93.

M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine

2, Tereshchenkivska Str., Kyiv 01004, Ukraine

Abstract. Xanthophyll composition and content in the leaves of broad-leaved forest plants including shade-requiring and
shade-tolerant herbaceous plants (Polygonatum multiflorum, Convallaria majalis, Asarum europaeum, Aegopodium podagraria)
and plants from the shrub layer (Padus avium, Corylus avellana, Euonymus europaeus) were studied. Plants were gathered in
midsummer from areas differing 2—3 times in illumination intensity. It was determined that violaxanthin content in the leaves
of P. avium and C. avellana diminished with the increase in insolation, that can be caused by violaxanthin cycle functioning.
On the contrary, violaxanthin to zeaxanthin transformation in herbaceous plants was obviously suppressed, since violaxanthin
content was higher under greater light intensity. Lutein content in the leaves of plants from the shrub layer and C. majalis did
not depend on growth conditions. Higher by 10—15% lutein content in the leaves of P. multiflorum and A. europaeum from more
shady areas may be the outcome of the necessity to maintain the structural stability of photosystem II light-harvesting complex.
The progressive loss of lutein by the leaves of plants from the shrub layer and especially of A. europaeum may be caused by
the functioning of the auxiliary xanthophyll cycle, namely the lutein cycle. Together with the violaxanthin cycle, it stimulates
energy dissipation inside light-harvesting antenna complexes thus assisting in protecting the photosynthetic apparatus from
photoinhibition. The content of neoxanthin, that performs mainly light-harvesting function, was increased in the plants from
the shrub layer under restricted illumination. The content of all xanthophyll pigments mainly decreased in time. The dynamic
changes in xanthophyll content display the role of these pigments in modulation of the activity of the photosynthetic apparatus.
Higher content of certain xanthophyll pigments in plants from more shady areas of broad-leaved forest may be necessary for
effective absorption of the restricted amount of photons.

Keywords: lutein, violaxanthin, neoxanthin, carotenoids, herbaceous plants, shrubs, photosynthesis, forest

BCiX TAKCOHIB MpakTU4HO opHakoBuil (Cunningham,
Gantt, 1998), 1110 CBiTYMTH PO TIEBHY YYaCTh KOKHOTO
3 KcaHTOMuIiB y 3abe3neyeHHi (yHKIIOHYBaHHS
(pOTOCHMHTETUIHOTO aIrapary.

BaxxnuBy posb BigirpaloThb KCaHTOMIIM, 3adisiHi B
00OPOTHMX PEaKIigX KCAHTOMIIOBUX LUKIIIB, 3 IKUX
TOJJOBHUM € BionakcaHTuHoBUi 1mkia (BLL). Tlpu
HU3BKOMY OCBiTJIeHHi KcaHTodinmu BIl BUKOHYIOTH
MepeBaXHO CBITIO30MpabHY (YHKIIIO, a TMpu
BUCOKOMY — JOIIOMaraloTh PO3CIITU HaIJIUIIKOBY
EHEeprilo i 3aXUCTUTU POCIUHY Bifl (HOTOIHTIOyBaHHS
(Frank et al., 1994; Demmig-Adams, Adams, 1996).
Bigomo, 1110 Tipu SICKpaBOMY COHSIYHOMY OCBITJIEHHi
pOCIMHM po3cioioTh ¥y dopmi Teruia Big 50 mo 70%
€Heprii MOTJMHYTUX KBaHTIB, TOMY caMe TeIlloBa

Beryn

KcaHtodiim — omuH 3 OBOX OCHOBHHUX KJaciB
KapOTUHOIMIB, SIKi, Ha BiIMiHY BiJl KADOTUHIB, MiCTITh
aTOMM OKCHTEHY Y BHIVISIAI TiIpOKCWJIBHUX i/ab0
ernokcunHux i/abo oxkcorpyn. Kcantodinu (1roTeiH,
BiOJTaKCAHTWH, HCOKCAHTHH Ta iH.) y BEJIUKiil KITbKOCTI
HasIBHI B JIMCTKAX BUILMX POCIUH i OEpYTh y4acTh SIK
y 3axOIUIEHHI CBIiTJIOBOI eHepril y cMHbO-(ioJIeTOBiii
TIISTHII CTIeKTpa, TaK i B 3aXUCTi (DOTOCUHTETUYHOTO
amapaTry Bil HaUIMINKYy €Heprii Nnpu MigBUIIEHI
incomnsuii (Bilger, Bjorkman, 1990; Kiriziy et al.,
2014). Xoua cHekTpaJbHi XapaKTepUCTUKU PiZHUX
KCaHTOMIIIB qyKe CXO0Xi Yy BUIUMI OUISHII CIEKTpa,
MpoTe AKICHUI CKJag KCaHTOMIIB y POCIMH Maiixe

© 0. OHOMKO, H. MUXAMJIEHKO, O. CUBALL,
K. JOBBM, 2018
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JUCUTIALLiS eHeprii Bilirpae KJIOYOBY POJb Y 3aXUCTi
¢dorocuHTeTMuHOTO amapary. MyHkuionyBaHHsa BII
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TaKOX TOITOMArae IiAroTyBaTH POCIMHY 0 3MiHM THSI
i HOUi.

VY mpupomHux ymMoBax (OpMYBaHHSI Ta PO3BUTOK
POCJIMH HEMUHYYE BiI0OYBA€THCS 32 3MiH iIHTEHCUBHOCTI
Ta CHEKTpaJbHOTO CKjamy cBiTia. JloBrorpusani i
KOPOTKOYACHi BiMOBiAi (DOTOCUHTETUYHOIO amapary
3a0€3MeuyoTh akjIiMallilo Ta ajamnTalilo POCIMH IO
BigHOIIEeHHIO 10 dayKryaiiit cBiia (Bukhov, 2004).
Bonu mnop'sizaHi 3i 3mMiHaMM B ekcrpecii reHiB Ta
MIPU3BOIATH IO TTOOYIOBH HOBOT'O (POTOCMHTETUYHOTO
amapaty B IIMPOKOMY CEHCi, BKJIIOYal4Yu 3MiHU
CTPYKTYpH JHMCTKa ¢ xmoporutacTiB (Niinemets,
Valladares, 2004; Oguchi et al., 2005), BwmicTy Ta
SIKICHOTO CKJaay XJopo(inoBMX i KapOTHMHOIZHUX
mirmeHTiB (Anderson, 1986; Syvash, Zolotareva, 2013),
MeTabOoJIiUHOTO CTaHy pPOCAMHHOI KimiTuHu (Syvash
et al., 2001; Mykhaylenko et al., 2004), a Takox
3MiHM BiTHOCHOI KiJIbKOCTi peaKLiiiHUX LIEHTPiB ABOX
dotocucteM (Lichtenthaler et al., 2007) i po3mipiB
¢dorocunrernyHux aHTeH (Topchiy et al., 2005; Melis,
2009).

3'acyBaHHST MIHJIMBOCTI CTPYKTYPHHMX i (PYHKIIiO-
HaJIbHUX TIOKA3HUKIB (POTOCMHTETUYHOTO armapary,
SIKi XapaKTepU3yIOTh TPUCTOCYBAHHS JIICOBUX BUIIIiB
0 eKOJIOTIYHUX YMOB 3pOCTaHHSI, € HeOOXiTHUM
eTtaroM TpU po3poOlli 3axXOMiB IIOJ0 MOHITOPUHTY
CTaHy JIiICOBMX ILI€HO3iB. Y morepeaHix podborax Mu
JocHiauaun  xjopodinazHy akTuBHicTh (Fomishyna
et al., 2009), Bmict xsopodiniB (Syvash et al., 2016),
craH (otocuHTeTHyHOro amapaty (Dovbysh et al.,
2006) i mopdooriuni o3Haku (Voloshyna et al., 2008)
NesIKMX BUAIB JlicoBUMX pociuH. Ha cboromHi icHye
YMMAaJIO BiIOMOCTEN PO BMIiCT KAPOTHUHOIIIB Y JTiICOBUX
POCJIMH, B TOMY YMCJIi i1 32 Pi3HUX YMOB OCBITJICHHSI.
IIpote moci Opakye maHUX LIOAO MiHJIMBOCTI BMiCTy
KCaHTOMIJIB y POCIWH PIi3HUX BUMOIB, TOETHAHUX
CHiIBHUM MicLieM 3pOCTaHHS, ISl SIKUX PiBeHb
OCBITJIEHHS 3aJIEXXWUTh MEPEBAXXHO BiJl 3HAXOIKEHHS
POCJIMHU HA TOMY YU iHILIOMY SIPYCi.

OTxxe, METOI [JAaHOTO JOCHIIKEeHHsT  OyIso
oxapakTepu3yBaTH BMICT KCaHTOMiNOBUX MirMEHTIB
y JUCTKAaX POCIUH Pi3HUX SIPYCiB IIMPOKOIUCTIHOIO
JIicy.

Marepianu Ta MeTOAM

Jluctku 36upanu B okonuisix Kuesa (50°17' mH. 1. i
30°32" ¢x. 4.) Ha TepuTOpii OOTAHIYHOIO 3aKa3HMKA
3arajJibHOJepKaBHOro 3HaueHHsT "JIicHMKu" y mexax
KJIEHOBO-sICEHOBO-BijibxoBoro Jicy (Didukh et al.,
2000) y cepenuHi iTa 00 11—12-if ronnHi 3a MiCLIeBUM
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yacoM (GMT+3). V¥ nocmimkeHHSIX BUKOPUCTOBYBAJIN
pocIvHU TpaB'sTHOTO spycy: Polygonatum
multiflorum (L.) All., Convallaria majalis L., Asarum
europaeum L. i Aegopodium podagraria L. I1linbHICTB
MOTOKY (POTOHIB Ha MOBEPXHi JIMCTKIB BU3HAayasiacs
B MPUPOIHUX yMOBaX 3a joroMoroto mpuiamy LI-
250 lightmeter ("LI-COR", CIIIA), BoHa craHOBuUJa
B cepemuHi gHs 18—21 wmkmoapm—2c¢c”!. Cepen
POCIIMH, SIKi TTIOTPeOYIOTh BUILIOTO PiBHSI OCBITJIEHHS,
MOCTIMXYBAINCS POCIMHN YaTapHUKOBOTO SIPYCY:
Padus avium Mill., Corylus avellana L. i Euonymus
europaeus L. I1IinbHICTb TOTOKY (hOTOHIB Ha ITOBEPXHi
JIMCTKIB LIMX POCIUH B CepeuHi THs cTaHoBUIa 150—
220 MKMOJIb'M2¢!.

JIucTKM poCiMH TpaB'STHOTO sIpYyCY BimOupamm 3
intepBasioMm y 3 TmkHi (03.07.2013 i 24.07.2013),
yarapHukoBoro spycy — y 2 twxHi (17.07.2014 i
31.07.2014). JIucTKu roMilliaau B TEMHi MOJIieTUIICHOBI
MakeT 3 OXOJIOMKYBAIbHUMHU €JIeMEHTAMM Ta
JIOCTaBJISIM B JabopaTopito. AHalli3 MpoBOAMAM Ha
JIeHb 300pY JIUCTKIB.

IlirMeHTHUI1 cKian JUCTKIB aHamizyBalu, SK
onucaHo panime (Fomishyna et al., 2009; Syvash
et al., 2016). IlirMeHTM eKCTparyBajiu aleTOHOM 3
nonasaHHaM CaCO, i po3aiisaM METOIOM ManepoBoi
xpoMarorpacdii, BAKOPUCTOBYIOUU CYMilll TeKcaHy U
eTaHoJy B criBBifHOIIEeHHI 16:1 (3a 06'eMom). CMyrn
KcaHTO®IIiB (JIIOTEiH, BioJlaKCAHTUH, HEOKCAHTUH)
eKCTparyBaJii 3 XpoMarorpam 96%-BUM €TaHOJIOM.
BwmicT okpeMux MirMeHTiB BU3HAYaJIu B €TaHOJIbHUX
ekcTpakTax Ha crnekrpodoromerpi CD-46, BUKOpU-
CTOBYIOUM  Koe(illiEHTU  eKCTMHKIii, HaBeIeHi
X. Jlixrentanepom i K. bymmanHom (Lichtenthaler,
Buschmann, 2001). BMmicT ImrMeHTIB CITiBBiTHOCWIIN 3
OIIMHUIICI0 MACH CYXOi PEUOBHHM.

JlocmimkeHHsT ~ MPOBOAMIM B 3—4-pa3oBiii
MOBTOpPHOCTI.  JlaHi ~ cTaTUCTMYHO  OOPOOJISIU
3a jgoriomoror mnporpam Microsoft Office Excel
i Statistica. BusHavanmu cepegHi 3HAYEHHS Ta
ixHi craHmaptHi BimxwieHHs. Ilpu moOpiBHSIHHI
BUOIPOK BUKOPUCTOBYBaIU f-kputepiii CTbhlofeHTa,
PO30iXKHOCTI BBaXKau JocTOBipHUMMU 1ipu p < 0,05.

Pe3ynbraTu

Pociuau  TpaB'stHoro i 4arapHMKOBOTO  SIPYCiB
BigOMpanu 3 ABOX IUISIHOK JIiCY, YMOBHO ITO3HAYE€HMUX
K "BepxHs" i1 "HIWKHS"', IPU LIBOMY CepeaHs 1000Ba
OCBITJICHICTh HIDKHBOI MiISHKM Oyma B 2—3 pasu
HUKYOIO, HiXK BEPXHbOI.
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Tabauys 1. BmicT moTeiHy B JUCTKaX TpaB'sHUX POCJIMH 3
Pi3HUX JUTSHOK INMPOKOJIUCTSHOTO Jicy

Table 1. Lutein content (mg/g dry matter) in the leaves of
herbaceous plants from different areas of the deciduous forest

[ata 360py
Bun MinsiHka 03.07.2013 | 24.07.2013
BwmicT, Mr/T cyxoi peyoBUHUI
Polygonatum BEPXHSI 0,555+0,021 0,627£0,006
multiflorum wokast | 0,61140,009 | 0,634+0,016
BEPXHSI 0,748+0,035 0,735%0,015
Convallaria majalis
HVKHS 0,712%0,036 0,722+0,035
BEPXHS 0,575£0,012 0,415%0,009
Asarum europaeum
HVDKHS 0,663+0,023 0,384£0,012
Aegopodium wkas | 0,608+0,029 | 0,663+0,027
podagraria

* Bum TparisiBCsl TiTbKM Ha HWDKHIM MiITHL (Tak camo y
Taom. 2, 3).

Tabauys 2. BMicT BioJJAKCAHTHHY B JINCTKAX TPAB'THUX POCIUH
3 Pi3HUX JISTHOK INMPOKOJIMUCTSHOTO JIicy

Table 2. Violaxanthin content (mg/g dry matter) in the leaves of
herbaceous plants from different areas of the deciduous forest

Jata 360py
Bun Minsmka | 03.07.2013 | 24.07.2013
Bwmict, Mr/r cyxoi pe4oBUHU
Polygonatum BEPXHSI 0,103+0,004 0,068+0,001
multiflorum HukHs | 0,076+0,002 0,054+0,011
BEepXHS 0,14040,006 0,079+0,002
Convallaria majalis
HVKHS 0,129+0,006 0,058+0,002
BEpPXHS 0,102%0,002 0,085%0,002
Asarum europaeum
HVKHSA 0,116%0,003 0,06140,002
Aegopodium podagraria | HUXHs 0,124+0,006 0,113£0,004

Tab6auys 3. BMIiCT HEOKCAHTHHY B JIMCTKAX TPAB'IHUX POCJIMH 3
Pi3HUX JUTSHOK INMPOKOJIUCTSHOTO Jicy

Table 3. Neoxanthin content (mg/g dry matter) in the leaves of
herbaceous plants from different areas of the deciduous forest

Jlata 360py
Bun JinsiHka 03.07.2013 | 24.07.2013
Bwmict, Mr/T cyx0i pedoBUHU

epxust | 0,143+0,005 0,121+0,003
Polygonatum multiflorum

HuxHs | 0,13140,003 0,098+0,003

Bepxust | 0,196+0,007 0,150+0,003
Convallaria majalis

HuxHs | 0,20910,009 0,109+0,004

BepxHst | 0,142+0,004 0,104+0,003
Asarum europaeum

HuxHs | 0,15140,005 0,073+0,04
Aegopodium podagraria HIDKHS 0,148+0,007 0,156%0,006
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Pocmau TpaB'aHOTO SApYyCY

Ha mouaTtky nmociimkeHHs pocimHu Polygonatum
multiflorum, Asarum europaeum i Aegopodium podagraria
MiCTWIM TPUOJU3HO OJHAKOBY KUTBKICTh JIIOTEIHY U
HeokcaHTUHY. Convallaria majalis xapakTepusyBaBcs
BUIIMM BMIiCTOM KCaHTOMIIB ycix KiaciB (Tada. 1-3).

YV nuctkax Polygonatum multiflorum 1 Asarum
europaeum BMICT JIIOTE€iHY OYB BUIIMM Y POCJMH,
IO 3pOCTajJi Ha OifblI 3aTiHEHil HWXKHIA TiASHLI,
a y Convallaria majalis BMicCT MI0T€iHY B POCIMH 3
pi3HUX OiNSIHOK He Bigpi3HsaBcs (Tabn. 1). Yepes
TPU TUXKHI Pi3HULISL Yy BMICTiI JIOTEIHY B POCIUH 3
BEPXHbOI | HUXKHBOI AUTTHOK 3HUKaNa i B Polygonatum
multiflorum — 3a paxXyHOK TI€BHOTO 3POCTaHHSI BMICTY
JIIOTETHY Ha OUNbII OCBITJIEHINM BEpXHil AUTAHIL. Y
C. majalis i A. podagraria 3a TpU TVXKHI BMICT JTIOTCIHY
B JIMCTKaX Maiixke He 3MiHloBaBcs. B A. europaeum,
Ha TIpOTHMBAry, JHUCTKK BTpavyaaun jgo 30—40%
JIIOTETHY, TIPUYOMY 3HAUHillle 3HUXKEHHSI Ioro BMiCTy
crocTepiranaocst Ha 3aTiHeHi HYKHIN JiAsSHLI.

Ha nouatky ekcrnepuMeHTY PO30iKHOCTi y BMiCTi
BiOJIaKCAHTUHY B POCIMH OKPEMMX BUMAIB 3 Pi3HUX
IIJITHOK JIiCY He MO3BOJWIM BUSIBUTH 3arajJbHUX
3aKOHOMipHOcTel (Tabu. 2). Tak, y P. multiflorum itoro
BMICT Ha HUXKHI OijsiHII OyB MEHILMM Ha 4YBEepPThb, B
A. europaeum — nemo OinmpmmM, a B C. majalis —
3ajMilaBcd Ha ogHoMY piBHi. HaBmaku, 3a Tpu THXHI
BMICT BIOJIAKCAHTMHY B YCiX POCIWH Ha HWXHIl
JIUISIHIII CTaBaB MEHILMM Yy MOPiBHSIHHI 3 BEPXHbBOIO.

3a TpU TUXKHI BMIiCT BiOJJaKCAHTUHY 3HMXXYBaBCS B
JIMCTKAX YCiX BUIB POCIUH: HaitOinb1ie — B Convallaria
majalis, HalimeHille — B Aegopodium podagraria. Y
TiHBOJIIOOHOI POCIVMHU Asarum europaeum Ha BEpXHiii
JISTHIII BMICT BioJIaKCAaHTUHY 3HMXKYBaBCSl HE3HAYHO
(Ha 17%), omHak y A. europaeum, 110 3pOCTaB Ha
HWKHIN ninsgHLi, Ta B C. majalis Ha 000X TiAsSTHKaX BiH
3MEHIITYBaBCsI BABIUi, a B P. multiflorum — mpubIm3HO
Ha TPETUHY.

BMiCT HEOKCAaHTHMHY B POCIWH 3 Pi3HUX AUISHOK
CMOYaTKy MaJio Binpi3HsaBcd (Tabu. 3). 3a Tpu TUXHI
BiH He 3MiHIOBaBcd Julle B A. podagraria, a B iHIIAX
POCJMH — CWJIbHO 3HUXYBaBCS, NMPUUYOMY Habarato
3HayHille — Ha HWXxHIK gingHui (y C. majalis i
A. europaeum — IipuOJIU3HO BABIYi).

Pociunu yarapHUKOBOTO SIPyCY

Ha mouaTtky eKCIIEpUMEHTY MaKCHMAaJIbHUI
BMICT YCiX KCaHTO(IJIOBUX IIrMEHTIB cepel POCIUH
yarapHUKOBOTO dpycy OyB 3adikcoBanuit y Padus
avium (Tabm. 4—06).
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BMmicT nmioreiHy B pOCIMH 3 pi3HUX IOUISIHOK He
3MiHIOBaBcs (Tabj. 4). HaliHuxkuum BiH OyB y Corylus
avellana. Ha BimMiHy Bing TpaB'sSTHUX POCIWH, 3a JBa
TUXKHI BMICT JIIOTEIHY B JIUCTKAX 3HMXKYBaBCS B YCiX
BUJIiB POCIUH YarapHUKOBOTO SIPYCY B CEPeIHbOMY Ha
10—15%.

Jluctku FEuonymus europaeus MiCTWIM OIHAKOBY
KiJIbKICTh BiOJJTAKCAHTUHY HE3aJIEKHO Bil BiKy Ta
JNUISSHKU 3pocTaHHs (Tabn. 5). Y jnucTKax iHIIMX
IIBOX IEPEBHUX POCIMH, HA IIPOTHUBAry TpaB'SHUM
pOCJMHaM, BMiCT BiOJIaKCAHTUHY OYB iCTOTHO BUILIUM
Ha HWXKHIA ginsHui: Ha 28% — y Padus avium i Ha
40—45% — y Corylus avellana. 3a gBa TUXHI BMICT
BiomakcanTuny B P. avium i C. avellana 3HUXyBaBcs
npu6au3HO Ha 10% — MeHIII iCTOTHO, HiXX Y TpaB'THUX
pocimuH Polygonatum multiflorum, Convallaria majalis i
Asarum europaeum.

Ha nmouyatky JociimKeHHS  OilblIMi  BMICT
HEOKCAHTHHY B JIMCTKAX POCIMH YarapHUKOBOTO SIPyCy
crocTepiraBcsl Ha HUXKHIil, OB 3aTiHEHi, MiTSTHIL
(tabi. 6). [loxiOHa TeHaeHLis Oysa Big3HauyeHa i 1Ist
BMICTY BiOJJaKCAaHTUHY. 3a iBa TUXKHI B YCiX POCIVH BiH
TaKOX 3HMXKyBaBcs: Ha 8—10% — Ha BepxHiil AUTAHIL
Ta Ha 13—19% — Ha HYDKHIN.

Otxe, 3a ABa TUKHI Y TPHOX JOCHIIKEHUX POCINH
YarapHUKOBOTO SIPYCYy BMICT HEOKCAHTUHY B JINCTKaX
MOMITHO 3HWXYyBaBcs, a B Padus avium i Corylus
avellana — cnocTepiranocs TakoxX 3HUXEHHS BMiCTy
JIIOTEiHY Ta BiOJaKCAHTUHY.

Jng TpaB'SHUX pOCIWH TIOPIBHSIHO 3 IEePEBHUMU
OyB BJIACTUBUI BUIIMI BMIiCT KCAaHTOMIIIB y LiJIOMY
Ta IXHIX OKpeMUX KJIaciB. 3 4acoM Yy OiJIbIIIOCTI BUIB
POCIIMH 3 000X AiMSTHOK CyMapHUii BMIiCT KcaHTO(DiiB
MaB TCHICHIIIIO IO 3HIDKCHHS (PUCYHOK). Y JIHMCTKax
Polygonatum multiflorum, Convallaria majalis i Asarum
europaeum, sIKi 3poCTajiv Ha OiIbIII OCBITJIEHI BEpXHili
JUISIHIII, BMIiCT KCaHTOGMIJIIB 3 YaCOM CTaBaB BUILIUM,
HIXX Yy JIMCTKax POCJIMH, 3i0paHMX 3 OUIbII 3aTiHEHOI
HUXKHBOI.

QOO6roBopenHs

PociHn HWXHIX SpyciB IMPOKOIUCTSIHOTO JIiCcy
3a3BMyaii  mepeOyBalOTb B yMOBax IJIMOOKOIO
3aTiHeHHd. B rycTtomy Jici KiJIbKiCTh CBiT/Ja, LIO
HaJIXOIWUTh JO POCIWH Ha Ppi3HUX spycax, MOXe
s3miHioBatucst 1o 50 pasiB (Valladares, 2003; Anten,
2005). V HailloMy BUIAAKY, B MiCLISIX BiOOPY POCIUH
TpaB'sSTHOTO  ApYCY IIJIBHICTH ITOTOKY  (DOTOHIB
(OTOCUHTETUYHO aKTUBHOI pajiallii CKJagasa MeHIle
5% 1MoOTOKY, 110 MaJaB Ha BEPXiBKU KPOH JAepeB JICY.
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Tabauys 4. BMicT J10TeiHy B JIMCTKAX POCJIUH YAraPHUKOBOTO
Apycy 3 Pi3HUX AiITHOK IMMPOKOJUCTSIHOTO JiCy

Table 4. Lutein content (mg/g dry matter) in the leaves of plants
from the shrub layer from different areas of the deciduous forest

[aTa 360py
Bun Hinsrka 17.07.2014 | 31.07.2014
Bwmicrt, MI/T cyXoi pe4oBUHUI

BEPXHS 0,506+0,017 0,439+0,019
Padus avium

HIKHS 0,528+0,011 0,455+0,014

BEPXHS 0,423+0,006 0,350+0,009
Corylus avellana

HIKHS 0,404+0,017 0,33940,017
Euonymus BEPXHS 0,462+0,008 0,455+0,009
europaeus HWXKHS 0,475%0,018 0,431£0,018

Tabauys 5. BMicT BioNaKCaHTHHY B JIHMCTKAX POCJIUH
YarapHUKOBOTO SPYCY 3 Pi3HUX JIISTHOK HIHMPOKOJIUCTSIHOTO Jicy

Table 5. Violaxanthin content (mg/g dry matter) in the leaves of
plants from the shrub layer from different areas of the deciduous
forest

[ata 360py
Bun Hinsuka 17.07.2014 | 31.07.2014
Bwmicr, M1/t cyxoi peqoBUHUI

BEPXHSI 0,061+0,002 0,054+0,003
Padus avium

HUKHSA 0,07840,002 0,06940,002

BEPXHS 0,038%0,001 0,03540,001
Corylus avellana

HUXKHS 0,055+0,002 0,049+0,002
Euonymus BEPXHS 0,039+0,001 0,038+0,001
europaeus HUXHS 0,037+0,001 0,040+0,002

Tabauyss 6. BmicT HEOKCAHTHHY B JIMCTKAX POCJIUH
YarapHUKOBOTO SPYCY 3 Pi3HUX JLISTHOK HIMPOKOJIMCTSIHOTO Jicy

Table 6. Neoxanthin content (mg/g dry matter) in the leaves of

plants from the shrub layer from different areas of the deciduous
forest

[lara 300py
Bun Hinsmxa 17.07.2014 31.07.2014
BwmicT, Mr/T cyx0i peyoBUHI

BEPXHSI 0,103+0,004 0,093%0,005
Padus avium

HIDKHS 0,116%0,003 0,101£0,003

BEPXHSI 0,07740,001 0,07140,002
Corylus avellana

HIDKHS 0,101£0,004 0,087+0,004
Euonymus BEPXHSI 0,076+0,002 0,069+0,002
europaeus HUXHS 0,089+0,003 0,072+0,003
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PocrnuHu mpag'siHoeo sipycy

PocuHu YazapHUKO8020 sipycy

CyMapHUil BMIiCT KCaHTOD1JTiB Y TIUCTKAX POCJIUH 3 PI3HUX AUISTHOK IIIMPOKOJUCTSHOTO JIicy
Total xanthophyll content in the leaves of plants from different areas of the deciduous forest

3a yMOB HU3bKOi iHTEHCHUBHOCTI CBiTJIa, KOJU He
3alisiHI >KOJHI MpolLiecH AWcCHUMalil eHeprii, CBITIO
YTUITI3YEThCS TTIOBHICTIO, TIPX LIBOMY CITOCTEPIiTa€ThCs
MaKcUMaJibHa e(PeKTUBHICTh (DOTOCUMHTE3Y. 3aTiHEHHS
POCIWMH  BUKJIMKAE  3aKOHOMipHiI  MepedyaoBU
¢doToCHMHTETUYHOTO arnapary. Binnosinb xjioporiacTis
Ha 3MEHINEHHS IIOTOKY (OTOHIB BKIIIOYAE, SK
MPpaBUJI0, 3HWXKEHHS CIiBBiIHOIIEHHS X1opodiniB a/b
Ta 3pPOCTaHHSI BMICTY CBITJIO30UPAILHUX KOMILIEKCIiB
dotocucteM Ii I (C3K1iC3KII), aTakox 3MeHIIEHHS
BMICTY KOMIUIEKCY LMTOXpoMiB b, f, Rubisco Ta
AT®a3nHoi aktuBHocTi (Bailey et al., 2001). JInctku,
110 IIepeOyBalOTh 3a YMOB HM3bKOI OCBITJIEHOCTI,
3a3BMYail  MIiCTATb Oilblle TaKMX IIMEHTIB, $K
xsopodin b, moTeid i HeokcaHTHH (Leong, Anderson,
1984; Anderson, 1986; Lichtenthaler, Burkart, 1999).
OnHak BMICT KapOTMHOIIIB YacTO TMiABUILYETHCS i 3a
BUCOKOI iHCOJISILIi1, KOJY BOHU BUKOHYIOTH (DYyHKIIiIO
3aXMCTy Big dortoinrioyBanHs (Syvash et al., 2016).
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3arasioM, e(eKTUBHICTh POOOTU MIrMEHTHOI CUCTEMU
3aJIeKATh Bill BiAMMOBIAHOCTI 1i CTPYKTYpH Ta (PYyHKIIiiA
KJIIMAaTUYHUM i/a00 €KOJOTIYHUM YMOBaM, TepeayciM
yMOBaM OCBITJIEHHSI.

Hesiki kcaHTo(inu MOXyThb OpaTW ydyacTb B
00OPOTHUX CBITJIO3AIEXKHUX pPeaKlisix KCaHTOMiTOBUX
HUKJiB. fK BXe HaMu 3a3Hayajocs, KIIOYOBUM
i HailpO3MOBCIOMKEHIIIUM € BioJlaKCaHTUHOBMIA
IIUKJI, BUSBJICHU TIPAKTUIHO B YCiX BUIIUX POCIUH
i eBKapioTMYHUX BojopocTeil. BiH sBise cobolo
HUKJTIYHI €H3MMaTUYHi B3a€EMOIEPETBOPEHHS
BiOJJAKCAaHTHUHY i 3¢aKCaHTUHY, SIKi BiTOyBalOThCS Uepe3
NPOMIKHUI TPOAYKT — aHTepaKCaHTUH. Mosekynu
MepIIoro BUCTYIMAIOTh Yy pPOJai CBITJIO30MPATIBHOTO
MiTMEHTY, TOmi SIK  MOJIGKYJU  3€aKCaHTHUHY,
BOYIOBYIOUMCh Y CTPYKTYPY CBIiTJIO30MPAIBHOTO
komriuiekcy (C3K), 3MiHIOIOTH 1oro KoHpopmaiio
Ha Taky, ska 3a0e3rneuyye edEeKTUBHE PO3CiIOBaHHS
MOTJIMHYTOI  XJIOpO(iJIOM HAIJUIIKOBOI CBITJIOBOL
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eneprii (Havaux et al., 2000). ®dynkuionyBanus Bl
JIO3BOJISIE YHUKHYTU (POTOIHTiIOYBaHHS BHACJIIOK
30impiIeHHs  HedoroximiuHoro racinHa  (Bilger,
Bjorkman, 1990; Niyogi, 1999). Iloka3zaHa Takox
ponb BIl y 3axucri Monekyn nimigiB Bim OKMCHOI
Jerpagauii Ta MoayJsLii (Gi3UYHUX BJIACTUBOCTEN
tunakoigHoi memOpanu (Gruszecki, Strzatka, 20035;
Ladygin, Shirshikova, 2006). o 80% mirmeHTiB
BII sokanizyioTbesi B MIiHOPHUX CYOOAMHUIISAX
C3K dorocucremu Il (mominentuau CP,,, CP, i
CP,) i mmwe 20% — y ronosHomy nepudepiiHoMy
koMmruiekci C3K Il (Gilmore, 1997; Morosinotto
et al., 2003; Ladygin, Shirshikova, 2006). Peakuii
BIl nporikaloTb Yy  TWIAKOIZHUX  MeMmOpaHax
XJIOPOIIACTIB. 3a BUCOKOI iHTEHCUBHOCTI CBiTJIa, KOJU
MiIBUIIYETHCSI IHTEHCUBHICTh (poTocuHTe3dy il pH y
TWJIAKOIZTHOMY JIIOMEHI 3HIDKYETHCSI, AaKTHUBYETHCS
JIOKa/Ii30BaHUI Yy JIIOMEHi, KoaoBaHWiI TeHoM Vdel
€H3UM BioJlakCaHTUHAeernokcuaasa (ontumym pH
5,2) (Morosinotto et al., 2003). [Tpukpiriow04uch 10
TUJIAKOITHOI MeMOpaHU, BioJIaKCAHTUHACETIOKCUIa3a
Karajlizye IIBHIKE (MPOTSATOM KiJbKOX XBUJIMH)
BiTHOBJICHHSI CIIOKCUIHWX TPYII BiOJAaKCAaHTUHY
3 BUKOPHUCTAaHHSIM acKopbaTy sK BiZHOBHHKA.
JIBoeTarHe BiIHOBJIEHHSI BiOJIAKCAHTUHY MPU3BOAUTH
IO VTBOPEHHS  3€aKCaHTUHY, SKU  BHUKOHYE
doromnporekTopHy ¢dyHkuio. IIpu TmepeTrBopeHHI
BiOJJAKCAHTUHY B 3€aKCAHTUH KUTbKIiCTh CITPSDKEHUX
MONBIMHUX 3B'A3KiB Y TIOJIEHOBOMY  JIAHIIIOTY
30UTBLIYETHCA 39 10 11, 3yMOBITIOI0YY BUIILY PEaKIiiHY
3MaTHICTh 3€aKCAHTUHY MO BiTHOILIEHHIO 10 OKUCHUX
areHTiB i BinbHuUx pamukainiB (Ladygin, Shirshikova,
2006). Ilpu B3HMKEHHI IHTEHCHUBHOCTI OCBITJICHHS
TepeBaXkae HabaraTo MOBLUTHHIIIA (Bil OXHOI J0 KiTbKOX
TrolMH) 3BOPOTHA peakllisl, sIKy KaTalli3ye KoJoBaHa
reHoM Zepl 3eakcaHTMHemnoKcumasza (orntumyMm pH
7,5), MillHO MOpHUKpirieHa A0 CTPOMAaJIbHOIO OOKY
TUJIaKoigHOI MemMOpaHu. Emokcuaanisi, ska npoTikae
3 BukopucranuaM HAJIOH i O,, npusBoauTh 10
yTBOpeHH BiojakcaHTuHy (Demmig-Adams, Adams,

2006).
OTxe, TpU SCKpaBillIOMy OCBITJIEHHiI BHAacCiZoK
(GYHKIIOHYBaHHS BLI  BMicT  BiOJaKCaHTUHY

3HMXKY€eThCA (Gilmore, 1997). ¥V Hamux qocnigax Take
3HIDKCHHSI CITOCTEPITaiocs Y POCINH YarapHIKOBOTO
apycy Padus avium i Corylus avellana, sKi 3pocTtanu
Ha Oinbll OCBiTJIeHilH BepxHiil ainsgHUi. Hapmaku,
y TpaB'STHUX POCIWH 3 BEPXHbOI MUISTHKUA BMICT
BiOJJAKCAHTUHY TIepeBaXXHO OyB BMILIMM, HiX 3
HIDKHBOI. VIMOBIpHO, B TiHBOBUTPMBAJINX POCIMH
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Polygonatum multiflorum i Convallaria majalis niepia
peaxiisi AeernokKcuaallii BioJlakCaHTUHY He aKTMBHa,
MpOTe, Ha BiIMiHY Bi/l pOCJIMH TpaB'sTHOTO sIpycy, B Padus
avium i Corylus avellana npu NiaABUILIEHOMY OCBITJIEHHI
MmoxyBa aktuBauis BII. Panime Oyno mokaszaHo,
110 iIHTEHCUBHICTb peakiliii KCaHTO(IIOBOTO LUKITY
KOpEJIOE 3i CTYMeHeM CBITJIOMIOOHOCTI pOCIUH
(Fomishyna, 2009; Syvash et al., 2016).

3araJibHOIO TEHIEHIIIE€I0 I MOCTiMKEHUX BUIIB
POCIIMH € BTpaTa BiOJIAKCAHTUHY 3 9acOM. Y POCIWH
YarapHUKOBOTO sSIpyCy BOHA MEHII BHpaxkeHa, HiX y
TpaB'sTHUX POCJIVH, 32 BUHATKOM Euonymus europaeus —
TiHBOJIIOOHOI POCIMHU, ISl SIKOI XapaKTepHe HMXK4e
CITiBBiTHOIIIEHHS XJIopodisiB a/b, HixX miasg P. avium i
C. avellana (Syvash et al., 2016). MoXJI1MBO, BIIPOJOBXK
JIMIHST BigOYBa€ThCsl PO3POCTaHHS JIMCTKIB POCIUH
JIEPeBHOTO SIPYCy JIiCY, 3MEHIIYETbCS MEPEXTiHHS
CBiTJIa Ta 3HUKAIOTh JIOKAJIbHI CBITJIOBI IIAMU. SIK
HaCliOK, y POCIWH HWXYUX SPYCiB 3HUXKYETHCS
norpedba B THYYKOMY il IIBUIKOMY pearyBaHHi Ha
3MiHU pIiBHS OCBITJIEHHSI Ta BMICT BiOJJAKCAHTUHY
3HUXKYETHCSA 10 MiHIMaJIbHO HEOOXiIHOI KiJbKOCTI.
MeHia BapiaGeabHICTh BMICTYy BiOJaKCaHTUHY B
POCJIMH YarapHUKOBOTO SIPyCy MOXe OyTU T€HETUYHO
0OYMOBJICHOIO i HaJlaBaTU iM MOXJIMBICTh BereTyBaTu
SIK TIiJl TIOKPOBOM JIiCy, TaK i Ha BiIKPUTUX JOUISTHKAaX
(Syvash et al., 2016).

To/l0BHMM 3a BMICTOM KCaHTO(MiTOBUM MirMEHTOM
JIMCTKIB € JoTeiH. Mloro BMICT y POCIMH TpaB'sHOTO
I 4arapHUKOBOIO SIPYCiB JIiICYy B OCHOBHOMY Majio
3ajieXXaB  Bil YMOB 3pOCTaHHS, 3a BHUHSITKOM
Polygonatum multiflorum i Asarum europaeum Ha
rmovyarky JunHs. Bumumii Ha 10—15% BMicT Jforeiny
B JIUCTKAX LIMX POCJIMH 3 OiJbII 3aTiHEHUX OUISTHOK
Moxe OyTU 3yMOBJeHU# minBuiieHuM BMicToM C3K
1I, xoxxHa MOHOMEpHa CYOOAMHUIIS SIKOTO MiCTUTh
JIBi MOJIEKYJIM 1IbOro IirMeHTy. BcTaHoBieHO, 1110
KiHIII 000X MOJIeKy/a JIIOTeIHY YTBOPIOIOTH BOJIHEBI
3B'SI3KM 3 TToJTinenTuaHUME neTiissmu 6inkis C3K 11 Ha
MPOTUJIEKHUX OOKaxX (POTOCMHTETUYHOI MEMOpaHWU,
a TMOJIIEHOBI JIAHLIIOTU MOJIEKYJT JIOTeiHy X-TMOAiOHO
MepexXpelyoThCS, 3a0€3Meuyoun CTPYKTYPHY
ctabinpHicTh KoMITIekey (Ladygin, Shirshikova, 2006).

Brpara 3 uyacoM /OTeiHY JMCTKAaMU POCIUH
YarapHUKOBOTO SIPYCY i 0COONMBO A. europaeum Moxe
OyTH BUKJIMKaHa, OKPiM 3ralyBaHOTO BUILIE 3HMKEHHS
MOTPeOU POCINH Y KCAaHTO(ITOBUX TTIrMEHTaX, TAKOX
i (OYHKIIIOHYBaHHSIM JOMOMIXHOTO KCaHTO(MiI0BOro
LUKy — JIOTeIHOBOTO, KWl BKIIIOYAE IIEPEXOIM
MiX JIOT€THOM i HOro MOHOEMOKCUAHOO (hOPMOIO —
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JIIOTETH-5,6-enokcuaom. lLleit eH3MMaTUYHMIT LIMKII,
Ha TeTepilliHil Yac BUSBICHUI JIIIIE Y IESTKUX POCTUH,
BiZlirpae BaxJIMBY poJb 1opsa 3 BL y ctumyntoBaHHI
MUCUIAllil €eHeprili BCepenuHi CBITI030UPATbHUX
KOMIUIEKCIB aHTeHU, i TaKUM YWUHOM JOTIOMAarae
3aXMCTUTU (POTOCUHTETUYHUI amapar Big @oTo-
iHrioyBsanHs1 (Matsubara et al., 2007). I1pu aganraiii
no 3HUxeHoro ocsBimieHHa B C3K mnoBiIbHO
HaKOMWYYEThCS JTIOTEIH-5,0-CTTOKCHI, SKWUI pa3oM 3i
301JIbIIEHHSIM PO3Mipy aHTEHU A03BOJISIE e(heKTUBHO
CpSIMOBYBaTH E€HEPrilo CBiTJa Ha (HOTOCUCTEMY
II. Konu TiHBOBI JMCTKM panToOBO MOTPAIUISIIOTh
Ha SCKpaBe CBITJIO (Hampukial, MOpU YTBOPEHHI
MPOCBITY B KPOHi), Mapayie;IbHO 3i IIBUAKUM OOMiHOM
BiOJJAKCAHTUHY Ha 3€aKCAHTUH BiIOyBa€TbCsS OOMiH
JoTeTH-5,6-enokcuay B C3K Ha JTI0TeiH, 1110 BUKJIMKAE
CWJIbHE PO3CiIOBaHHS HAUIMIIKOBOI CBITJIOBOI €HEPrii.
BBaxkaioTh, 1110 (YHKIIIOHYBaHHS JIOTETHOBOTO LIMKITY
3a06e3mevuyroTh Ti cami eHsumu, mwo U Bl (Ladygin,
Shirshikova, 2006). IlIBuaKe rnepeTBOpEeHHS JIIOTEIH-
5,6-emokcuay Ha JIIOTeIH MOXe SBJISITU OAMH 3
HaUOLIbII paHHIX KPOKiB Y TOBFOCTPOKOBIN amanTartii
0 COHSIYHOTO CBiT/IA, €(eKTUBHO IIePETBOPIOIOTN
CBITJIO30MpajbHi  LIEHTPU Ha  (OTOMPOTEKTOPHI.
IIpyurHOIO  MOXJIMBOI  emOKCHjalii  JIIOTEeIHY
B HallOMy JOCJiAi, BiporifHo, € 3MeHIIeHHs
HaIXO/KEHHSI COHSAYHOI paliallil 40 POCIUH HUXKHIX
SIpyCiB, 00YMOBJIEHE PO3POCTAHHSAM MTOBEPXHi JIMCTKIB
POCIIMH BEPXHiX SIPYCiB JIicy. AKTUBHICTb JIOTEIHOBOT'O
LUKy MOXe OOYMOBJIIOBAaTM TaKOX BUSIBJICHI
HaMM 3HayHillle TaAiHHS BMICTy JIIOTEIHY B Asarum
europaeum 3a 3 TVDKHI Ha 3aTiHEHIM HIDKHIN DUTSHIT
Ta 3pOCTaHHS Koro BMicTy B Polygonatum multiflorum
Ha OiIbLII OCBITICHIN BEPXHiil AUISIHLII A1 ITiACUICHHS
doTo3axMCHOI DYHKIIII.

HeokcantH — KcaHTOMII, KM Ha O0MAaTOK
0 BOCBMM CIIpSDKEHUX TIOOBIMHMX 3B'SI3KiB  Mae€
aJICHOBUU 3B'SI30K — CHHTE3YETHCS 3 BiOJAKCAHTUHY
i BUKOHYE B OCHOBHOMY CBIiTJIO30MpaJIbHY (DYHKIIIIO.
EdexTuBHiCTh MepeHEeCeHHsT eHeprii KBaHTiB CBiTJa
Bill HEOKCAHTUHY 10 XJopodily a € HaibiIbIIoI
cepejl ycix KCaHTOMIIiB i CTaHOBUTH 85% TMOPIBHSIHO 3
62% nnst moteiny i 54% st BionmakcanTuny (Ladygin,
Shirshikova, 2006). HeokcaHTMH € HeBim'eMHUM
CTPYKTYpHHM KoMmoHeHTOM C3K TmmakoigHux
MeMOpaH. Moro BMICT Yy TiHbOBUTPMBAIMX DPOCIMH
TpaB'sTHOTO SIPYCY, IO POCTYTh IIPU OCBITICHOCTI HE
Ginbire 5% Bim MOBHOI, SIK i BMICT BioJlaKCaHTHHY, OyB
BUIIUM HpU OUILIIOMY OCBITJIEHHI BEPXHbOI JUISTHKU
HanpuKiHUi JumnHs (Taba. 3).

90

AHaJIOTIiYHO  BiOJIAKCAHTMHY,  BUIIMIA  BMICT
HEOKCAHTHHY B JIMCTKAX POCJIMH YarapHUKOBOTO SIpYCY
criocTepiraBcsl Ha OibII 3aTiHEHI HVOKHIN TiJISTHITI.
JoMiHyouoo (yHKIli€I0 UX ABOX KCAaHTODUTIB €
rnepenadya eHeprii MOTJMHYTUX KBaHTIB CBiTJa Ha
XJopodisl a, OTXe, IXHIM IMIBUIICHU BMIiCT MOXe
OyTH 3yMOBJIEHUI HEOOXiAHICTIO B e(EeKTUBHOMY
30UpaHHi CBITJIA.

VYci  pmocnimxeHi pocauHU, OKpiM  Aegopodium
podagraria, 3 9acOM BTpavyaJli HCOKCAHTUH, TIPUTIOMY
CUJIbHIIlle — HA HWXKHIN ainsgHLi. BoueBuap, 3ragaHe
paHille 3HMXXEHHSI II0TpedM B IHIIMX Kjacax
KCaHTOMIIiB CIOCTEPIra€ThC i 1711 HEOKCAHTUHY.

TakuM YMHOM, BMICT KCAaHTO(MIIOBUX ITiIrMEHTIB
Y POCIMH HUWXYUX SIPYCIB IIMPOKOJUCTSIHOIO JIicy
aKTMBHO pearye Ha 3MiHM CBITJIOBOTO peXHUMy B
MPUPOIHUX YMOBAX JIiCOBOTO OiOLIEHO3Y.

BucnoBknu

1. Baganraiiii pocJiiH YarapHUKOBOTO SIPYCY 10 YMOB
OCBITJIEHHSI MOXe OpaTu ydyacTh BioJlaKCaHTUHOBMIA
UKJI, TIpO IO CBiMYWTH 3MEHIICHHS BMICTY
BiOJJAKCAHTUHY B HaMNpsIMKY CBITJIOBOTO Ipami€eHTy. Y
TiHBOBUTPUBAJINX i TIHHOJIOOHUX POCIUH TPaB'STHOTO
sIpycy TpsiMa peakilisl BioJJaKCAaHTUHOBOTO LIUKITY Ma€
OyTU TIPUTHIYEHOIO, OCKUJIbKA BMICT BiOJIAKCAHTUHY
OUTHIINIA TPU BULLII iHCOJISLT POCIIUH.

2. Binbmmii BMiCT OKpeMHUX KjaciB KCaHTO(DIiB
Ha MEHII OCBITJEHI AiNSHLI IHUPOKOJUCTSIHOIO
Jlicy Moxe OyTM HeoOXiIHUM [Uisl 3a0e3MevyeHHs
e(eKTUBHOTO TOTJIMHAHHSA OOMEXEHO! KiJIbKOCTI
¢GOTOHIB.

3. 3HKEHHS BMICTy KcaHTOMITIB 3a 2—3 TIKHI
JIUTIHS MOXe OyTWM 3YyMOBJIEHE OCTaTOYHUM (hOopMy-
BaHHSM JIUCTSTHOTO IIOKPOBY POCIMH  BEPXHIX
SIpyciB Ta, SK HacCIiIOK, MEHIIMMU GIYKTyallisiMU
CBiTIIOBOTO TOTOKY. OTXXE, B POCIMH YarapHUKOBOTO
i, O0COOJMBO, TpaB'SHOTO SIPYCIB  3MEHIIYETHCS
norpedba B KOOPAMHYBaHHiI CBIiTJIO30MpalbHOI I
¢doTonpoTeKTOpHOI (DYHKIIiM, Ta BMICT KCaHTO(DiliB
3HMXKYETBCS 10 KiTBKOCTI, MiHiIMaJIbHO HEOOXiAHOI TSt
3a0€3MeUYeHHs] HAJIEXKHOI CTPYKTYpU i e(DeKTMBHOTO
(yHKILIOHYBaHHS (POTOCUHTETUYHOIO arapary.
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Onoiiko O., Muxaitnenko H., Cupam O., JloBoum K.
BwmicT nirMeHTiB KCAaHTO(IJIOBOro psily B pOCIMHAX Pi3HUX
SpyCiB IMPOKOJUCTSHOTO Jicy. YKp. O0T. XXypH., 2018, 75(1):
84-93.

Incruryt 6otaniku iMm. M.I. XononHoro HAH Ykpainu
Bya. TepeweHkiBebka, 2, Kui 01004, Ykpaina

JlocnimkeHo ckiaa i BMICT KCaHTOMLIIB Y JIMCTKAX POCIUH
ILIUPOKOJUCTSIHOTO JIiCY: TiHbOJTIOOHUX i TIHBOBUTPUBAIUX
BuniB TpaB'siHoro (Polygonatum multiflorum, Convallaria
majalis, Asarum europaeum, Aegopodium podagraria) Ta yarap-
HUuKoBoro sipycy (Padus avium, Corylus avellana, Euonymus
europaeus). PocivuHu 30upaiu B cepelivHi JiTa 3 JIiIsSTHOK,
1O BiIpi3HSIIMCS 32 iIHTEHCUBHICTIO OCBITJICHHS B 2—3 pasu.
BcTranoBneHo 3MeHIIeHHST BMICTY BiOJIAKCAHTUHY B JTUCTKaX
P. avium i C. avellana 3 ninBUILIEHHSM IHCOJISILIIT, 110 MOXe
OyTH OOYMOBJIEHE (DYHKIIIOHYBAaHHSM BiOJaKCAHTUHOBOIO
uuKiTy. HaBrmaku, B poCJIMH TpaB'sTHOTO SIPYCY MEepeTBOPESH-
HsI BiOJJAKCAaHTWHY Ha 3€aKCaHTWH, BOUEBUIb, MIPUTHIUEHE,
OCKIJIbKM BMICT BiOJJaKCAHTHMHY OYB OUIbIIMM TIpU BUIILH
iHTEHCUBHOCTI CBiTJIa. BMiCT JTIOTEiHY B IMCTKAX POCIMH Ya-
rapHuKkoBoro sipycy i C. majalis He 3aeXaB Bill yMOB 3pOCTaH-
Hs1 pocsivH. Bumuit Ha 10—15% BMmicT JltoTeiHy B TUCTKaX P.
multiflorum i A. europaeum 3 GBI 3aTiIHEHUX JIJITHOK MOXKE
OyTH 3yMOBJICHUIT HEOOXIIHICTIO MiATPUMAHHS CTPYKTYPHOL
CTabiIBHOCTI CBITJIO30MPaTbHOTO KOMILIEKCY (POTOCUCTEMM
I1. Brpara joTeiHy 3 4acoM JIMCTKAMM POCIMH YarapHUKO-
BOTO SIpYCY i, 0COOJIUBO, A. europaeum Moxe OyTU CIIPUYM-
HeHa (YHKIIOHYBaHHSIM JOTOMIXHOTO KCaHTO(hiTI0BOTO
LIMKJIy — JIIOTETHOBOTO, SIKWii pa3oM i3 BiOJIAKCAHTMHOBUM
Oepe yJyacTb Yy CTUMYJIIOBAHHI IMCUMaLiil eHeprii BcepeanHi
CBITJIO30MPaTbHUX KOMILJIEKCIB aHTEHHU i, TAKUM YUHOM, 10~
rnomarae 3axuMCTUTU (POTOCMHTETUYHUI anapaT Bil (hOTOiH-
rioyBaHHsi. BMicT HEOKCaHTHHY, SIKUIi BUKOHYE TepeBaxKHO
CBITJI030MpaibHY (DYHKILi10, Y POCIMH YarapHUKOBOTO SIpycy
OyB MiIBULIEHUM IMPU OOMEKEHOMY OCBIiTJIEeHHi. BMicT ycix
KCaHTOMIJIOBUX MIrMEHTIB MepeBaXKHO 3HMKYBABCS 3 YACOM.
JlnHaMmika 3MiH y BMiCTi KCaHTO®DiJIiB BimoOpaxkae poJib IIUX
MirMEHTIB Y MOMYJISILIT aKTUBHOCTI (POTOCMHTETUYHOTIO ara-
party. Binbliuit BMicT OKpeMMX Kj1aciB KCaHTOMD1JTiB Yy pOCIUH
3 MEHII OCBITJEHOI MiJISTHKU IIIMPOKOJMUCTIHOTO JIicy MOXe
OyTU HEOOXimHUM M5 3a0e3MeYeHHs] e(PEeKTUBHOTO MOIJI-
HaHHS 00MeXeHOT KiJTbKOCTi (hOTOHIB.

KiouoBi ciioBa: J110TeiH, BioJlakCaHTUH, HEOKCAHTUH,
KapOTUHOIIY, TPaB'SIHUI SIpyC, YarapHUKOBMIA SIpYC,
GOTOCUHTE3, JTiC
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Onoiiko E., Muxaiinenko H., Cuaiu A., JloBobiir E.
Conep:kaHue MMITMEHTOB KCAHTO(UILIIOBOTO PSAZia B pACTEHUSIX
Pa3HbIX APYCOB MIMPOKOJIMCTBEHHOTO Jieca. YKp. OOT. XKypH.,
2018, 75(1): 84-93.

HWuctutyr 6otanuku uMm. H.I. Xonognoro HAH YkpauHbl
yi1. TepemenkoBckas, 2, Kues 01004, YkpanHa

HccnenoBaHbl cocTaB U coiepkaHNe KCAHTO(DUIUIOB B JIMC-
ThSIX PACTCHUI IIMPOKOJUCTBEHHOTO Jeca: TeHETOMBbIX
U TEHEBBIHOCIUBBIX pacTeHuil TpassiHoro (Polygonatum
multiflorum, Convallaria majalis, Asarum europaeum u
Aegopodium podagraria) n KyctapHukoBoro sipyca (Padus
avium, Corylus avellana v Euonymus europaeus). PacteHus
cobupaln B CepeauHe JieTa C YJacTKOB, OTIMYAIOIIUXCS
MO0 MHTEHCUBHOCTU OCBElIeHUsSI B 2—3 pa3a. YCTaHOBJICHO
YMEHbIIIEHNE COAEPXKaHWsI BUOJIAKCAHTUHA B JIUCThsIX P.
avium n C. avellana ¢ MOBBIIIEHNEM UHCOJISIIIUU, YTO MOXKET
OBITH OO0YC/IOBJIEHO (DYHKLIMOHUPOBAHUEM BMOJIAKCAHTU-
HOBOTO IIMKJA. Y pacTeHUil TpaBSHOTO sipyca, HAIPOTHUB,
MpeoOpa3oBaHKe BUOJIAKCAHTHHA B 3¢aKCAaHTUH, OUEBHUIIHO,
MOJABJIEHO, TTOCKOJIbKY COJepKaHUe BUOJaKCAaHTUMHA ObLIO
00JIBIIMM TPU GOJIee BBICOKOW MHTeHCUBHOCTU cBeta. Co-
nIepXKaHWe JIIOTCHHA B JIMCTBSIX PACTEHUI KyCTapHUKOBOTO
spyca u C. majalis He 3aBUCEO OT YCIOBUI MPOU3paCTaHUs
pactenuii. bonbimee Ha 10—15% comepkaHue JIlOTeMHA B
Jucthsx P. multiflorum u A. europaeum ¢ 06ojee 3aTCHEH-
HBIX YYaCTKOB MOXET OBbITb OOYCJIOBIEHO HEOOXOIUMOCThIO
TOIZIEPXKAHUST CTPYKTYPHOUM CTaOWIIBHOCTH CBETOCOOMpA-
forero Komruiekca dortocuctemsr 1. IToteps moTtenHa co
BPEMEHEM JINCThSIMU PACTEHMI KyCTapHMKOBOIO sIpyca U,
0COOEHHO, A. europaeum MOXET ObITb BbI3BaHa (DYHKIIMO-
HUPOBaHUEM BCIIOMOTaTEJIbHOTO KCAaHTO(MUJUIOBOTO ITMK-
Jla — JIIOTEMHOBOT'0, KOTOPbII Hapsily C BUOJIAKCAHTUHOBBIM
MPUHUMAET yJ9acThe B CTUMYJISAIIMU TUCCUTIAIIUNA SHEPTUU
BHYTPH CBETOCOOMPAIOIINX KOMITJICKCOB aHTCHHBI U, TAKUM
00pa3oM, MOMOraeT 3allUTUTh (DOTOCMHTETUYECKUI arma-
pat oT ¢doromHrnobupoBanus. ConepkaHue HEOKCAHTWHA,
BBITIOJTHSIIOIIETO TJIABHBIM 00pa3oM CBETOCOOHpPAIOIIYIO
(YHKIINIO, B IMCThSIX PACTEHUI KyCTApPHUKOBOTO sipyca yBe-
JIMIUBAJIOCH TIPU OTpaHUYEeHHOM ocBelieHnu. ComepKaHue
BCEX KCAHTO(PUJUTOBUX ITUTMEHTOB ITPEUMYIIIECTBEHHO CHU-
JKaJoCch C TeUeHUMEeM BpeMeHU. JIuHaMuKa u3MeHEeHUl B CO-
NepkaHUU KCAHTOMDWUIOB OTpaXKaeT POJib STUX MUTMEHTOB
B MOAYJIAIIMKA aKTUBHOCTU (DOTOCMHTETUYECKOTO arapara.
Bogbliiee conepkaHue OTASIbHBIX KJIACCOB KCAHTO(MUILIOB Y
pacTeHUl ¢ MeHee OCBEIIEeHHOTO yIacTKa IMUPOKOJIMCTBEH -
HOTO Jieca MOXET OBITh HEOOXOMMMBIM UISI 00eCTICUeHUS
3(hGEKTUBHOTO TMOIJIONIEHUs] OrPaHUYEHHOI0 KOJIuYecTBa
(OTOHOB.

KiioueBbie ciioBa: JTIOTEHH, BUOJIAKCAHTUH, HEOKCAHTHH,
KapOTUHOUIIBI, TPABSTHOM SIpYC, SIPYC KyCTApPHUKOB,
doToCcHHTE3, JeC
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IOBisteitni natu

\I/

Anniversary Dates

Paica IBaniBna BYPIIA
(10 75-pivys Big JHSA HAPOIKEHHST)

it

VY 2018 p. BumoBHI0OETHCsT 75 pokiB Paici IBaniBHI
bypni — pokTtopy OiosioriyHux Hayk, mnpodecopy,
naypeatry [epxxaBHoi mipeMii VYKpaiHu B ramysi
Hayku i TexHiku Ta npemii HAH Ykpainu imeHi
M.TI. XonogHoro, BitoMOMY BU€HOMY, TaTaHOBUTOMY
¢axiBIIo B Tay3i 00TaHIKM Ta eKOJIOTii, JOCBiMIeHOMY
opraHizaTopy HayKoBOi pOOOTH.

Paica IBaniBHa bypna wHapomunacs 6 110TOrO

1943 p. Ha wmanboBHMUilt  [TlonaTaBmiMHI B
HEBEJIMKOMY  CTapoBMHHOMY ceni  [IpaOuHiBKa
HoBocaHxapcbkoro pailoHy, 110 PO3KHUHYJIOCS

cepel 3ajlicCHEHHMX OaJloK 1 CTENOBUX IIPOCTOPIB.
Ha od@iuiitHomy caiiti [apaOWHIBCBKOI TpoManu
3HAYUTHCS 11 Mpi3BUIE K BUAATHOI 3eMJISYKU. 3
1950 p. HaBuasacst B ApTeMiBChbKill cepemHiil 1rkomi
KoctsinTHiBCchbKOro p-HY JloHebKoi 001acTi, SIKy y
1960 p. 3akiHumia 3i cpibHOIO Mema/LIo. JUTUHCTBO
ManOyTHBOI HOCHIAHULI MPOXOAUIO Cepel KBiTy4yoro
© B.I. PATYEHKO, C.Jl. MOCSIKIH, B.K. TOXTAPD,

A.I1. UIBIHCBKA, B.B. [TPOTOIOIOBA, M.B. LLIEBEPA,
H.A. TTALLIKEBUMY, I'B. BOMKO, 2018

94

pO3MAITT, SIKe Ha BCE XXUTTS 3aUILIWIO0 Cin y ii ayuri
1 HaAWXao y MoJasbliiii mpatii.

V 1965 p. Paica IBaniBHa 3akiH4umjIa 3 BiI3HAKOIO
KpuMmcbkuit  gepkaBHMIA — TeJaroriyHuii  iHCTUTYT
iMm. M.B. ®pynse (Bim 1999 p. — TaBpiiicbkuii
HalioHaJbHUI YHiBepcuTeT iMeHi B.I. BepHancbkoro)
3a cneuianbHicTioO «[eorpadis Ta Oiomoriss». VY
1965—1968 pp. mnpamooBajia y LLOMY K BHIII
acucteHToM Kadeapu OoTaHiKM. 3rogoM BCTYITMJIA
0o acmipanTypu mnpu JIOHEUBKOMY IepsKaBHOMY
yHiBepcuTeTi. JocHimHUIIBKY poOOTy posmoyana ITij
KEpiBHUILITBOM BM3HAYHOro OOTaHiKa-AeHAPOJIOra,
3aBimyBaua kadeapu OOTaHiKM, 3aCyKEHOro misiua
Hayku 1 TexHiku YPCP, u4jeHa-KopecroHaeHTa
AH YPCP, nokropa 6iojiorivHux Hayk, Mpodecopa
®enopa JIbBoBuya IllemoTeeBa. Mojtoma DOCITiTHUIIS
BUBUYaJla CIIOHTAHHY Ta iHAYKOBaHY MOMITJIOIIIIO
ny6a 3BUYaiiHOTO, OJHOTO 3 HAKOLIbII LIHHUX BUIIB
neHapodmopu. CBOIO KaHIUAATCHKY TUCEPTALIiIO
"[Momummonauss 1myba OOBIKHOBeHHOTO (Quercus
robur L.)" BoHa ycmimHo 3axuctuiay 1972 p.

VY 1973 p. Paica IBaniBaa bypna po3nouana po6oty
MOJIO/IIIIUM HayKOBUM CITiBPOOITHUKOM y JIOHEIIbKOMY
ooraniyunoMy camy AH YPCP (Huni HoHembKuii
6otaniuHuit can HAH VYkpainu), 3romom — crapuiim
HayKOBUM cHiBpoOGiTHUKOM (1973—1986), 3aBigyBaia
BigaiaoM rpupoaHoi diiopu (1986—1998), npairoBaia
3aCTYIMHMKOM IMPEKTOopa 3 HayKoBoi poboTtu (1989—
1998). IlepebyBaroun Ha miit mocami, Paica IBaHiBHa
Ha 0araTo POKiB BM3HA4YWJa MPIOPUTETHI HAMpPSIMU
PO3BUTKY HayKH Yy LiiA YCTAHOBI, TIpUAiJsiia 0OCOOIUBY
yBary MiAroTOBIIi MOJIOAUX KanpiB, sIKi MOCTYIOBO
3HalloMuauch 3 Tpaguuigsmu Camy i 3 4acoM cTanu
oro HaziiiHOIO OMOPOIO.

Y 1998 p. PI. bypma mepeixama no Kwuepa, ne
posrnouajia podoTy B IHCTUTYTI arpoexoJiorii Ta
oiorexHonorii HAAH Ykpainu Ha mocazi poBigHOTo
HayKoBOToO CIiBpoOiTHUKa, a Big 2000 p. — 3aBimyBaya
Jnadopatopii (iTOGIOTUUHOTO MOHITOPMHTY.
OnHouacHO BoHa Oysia mpodecopom Kadeapu eKoorii
arpocgepu HaimioHanbHOro arpapHoro yHiBepCcUTETY
Ta npauoBajia NPOBiAHUM HAYKOBUM CITiBPOOITHUKOM

Ukr. Bot. J., 2018, 75(1)



3Hani creno3Habli B.C. Tkauenko, P.I. Bypna, A.Il. [eHoB
(1993 p.)

y Bimaini exoJiorii ¢itocucteM IHCTUTYTY OOTaHiKU
iMm. M.I. Xonogaoro HAH Ykpainm (2000—2002). 3
2004 p. Paica IBaniBHa — npodecop Kadenpu ekoyorii
arpoccepd i EKOJIOTIYHOTO KOHTPOJIIO, TOJIOBHUIA
HayKoBMI criBpoOiTHUK HallioHaIbHOro yHiBepCUTETY
OiopecypciB i NpUPOIOKOPUCTYBaHHSI YKpaiHu. Bin
2010 p. it norenep Paica IBaHiBHa € 3aCTYITHUKOM
JIUpEKTOpa 3 HayKoBOi podotu epkaBHOI yCTaHOBU
"lnctutyT eBomoniiiHoi ekosorii HAH Ykpainu".

OCHOBHMIA HaNPSIMOK HAayKOBMX AOCTiIKeHb Paicu
IBaniBHu bBypau Bu3HauuBca came y JlOHEUbKOMY
ooraniuHomy cagy HAH VYkpainu, sgxkuii 0OyB
3ayMaHUl Ta CTBOPEHUI Yy IIPOMMCIOBOMY PETiOHi
3a y4yacTi JOKTOpiB O0iOJOTiYHMX HayK, MpodecopiB
Muxaitna Jlykuua PeBu, u4jeHa-KOpeCHOHIEHTa
AH YPCP €prena MukonaitoBuua KoHapaTtioka Ta
yneHa-kopecnonaeHTa AH YPCP Bikropa [TaBioBuya
TapabpiHa, sKi CHOpSIMyBaIU 3YCUJUISL KOJEKTUBY
BYCHUX Ha PO3BUTOK TEOPil Ta IPaKTUKKA HOBOTO
HanpsiMy 00TaHiIYHOI HAyKU — IMTPOMUCJIOBOI OOTaHiKH.
Bnecok konektuBy botaHiyHOro cagy y CTaHOBJIEHHS
LLOTO HATIPAMY € BU3HauHuM. [ pyHTOBHA MOHOTpadis
"IIpombllieHHast 6oTaHUKA", cepel aBTOPiB sIKOi OyJ1a
i1 Paica IBaniBHa, Buiinuia gpykom y 1980 p.

Maiixe uBepTh Biky Paica IBaHiBHaA mociimxKyBasia
Pi3Hi acIIeKTH aHTPOITOreHHOI TpaHcdopmMalii gpaopu
Jlonbacy, Opana y4yacTb Y po3poOLi HayKOBUX OCHOB
MOJICTIOBAaHHS i CTBOPEHHS INTYYHHUX (DiTOLIEHO3IB Y
perioHi, oOrpyHTYBaHHI CUCTEMU CTBOPEHHSI CTIMKUX
MICbKHUX 3€JIEHUMX HacaJXeHb B 1HIYCTpiaabHUX
paiioHax YKpaiHM, po3poOli MEeTOMiB peKyJIbTUBaLlil
3eMeIb, BWIYYCHMX 3  CLIBCBKOTOCIIOZAPHKOTO
BUKOPUCTaHHS B PE3yJIbTaTi IPOMUCIOBUX PO3POOOK.

Ykp. 60T. kypH., 2018, 75(1)

[lig yac V MixnaponHoi koHbepeHiiii «Anthropization and
environment of rural settlements: Flora and Vegetation» y
Kapnatcpkomy GiocchepHomy 3anoBinHuky 3 B.K. Toxtapem
ta 0.0. Karanom

3romoM BOHa MpPOBOAWIA IIMPOKOMACIITaOHI
HayKOBIi JOCIIKEHHS 3 BUBYEHHS (P1opU MiBAEHHOTO
cxony Ykpainu. ¥ 1985 p. K miacyMok GaraTopiyHMX
ITOJTBOBUX OOCTEXKEHb Ta KPUTUIHOTO OIPAIlfOBAHHS
repbapHMX KOJIeKIiii, cucTeMaTu3alii BCiX JaHUX,
110 Oy/au BigoMi Ha TO# Yac OO0 CYAMHHUX POCIMH
Jonenpkoi Ta JlyraHcbkoi obGiacteil  YkpaiHu,
OyJi0 3OifiCHEHO KOMIUIEKCHUII TaKCOHOMIYHUI
Ta TUIMOJIONYHUI aHali3u (GJOpU LILOTO PETiOHY.
Pesynbrati 1ux AoOCHiIKeHb IOKJIaAeHI B OCHOBY
"KoHcriekta  ¢JIopbl  IOT0-BOCTOKAa  YKpPaWHBI.
Cocynucteie  pacrenust”  (Kongpartiok, bypna,
Ocraniko, 1985). OgHuM i3 HampsiMiB, SKUit Garato
POKiB € JIEUTMOTHBOM BCiX JOCTIIKEHb IOBIIIPKU —
npoGyieMa 36epexkeHHsT GitoGiotn. Ille y 1976—
1985 pp. Paica IBaHiBHa Oysna ogHUM 3 KEpiBHUKIB
TEeMH 3 PO3pOOKM HAyKOBUX 3acal OXOPOHU (hbJIOpH Ta
¢daynu JlyraHcbkoro aep:kaBHoro 3amnoBimHuka AH
YPCP (amni JlyraHCBHKMII TPUPOTHUIT 3aITOBITHUK
HAH Ykpaiuu). Pe3ynsraroMm poboTH € ony01iKoBaHi
y cItiBaBTOPCTBI npaui "JlyraHckuit rocygapcTBeHHBI
3amoBenHUK. Pactutenbubiii mMup” (1988), "Armac
OXpaHseMbIX pacTeHMil (BUABLI (JIOPHI I0r0-BOCTOKA
Ykpaunbl, 3aHeceHHble B KpacHyio kHury)" (1995)
Ta METOAWYHI pekoMeHaalii "OpraHu3aiusi oXpaHbl
pacteHuii JlyraHckoil o00macTd, 3aHECEHHBIX B
Kpacuyio xaury Ykpaunsl" (Bypaa, 1992).
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PI. Bypna, B.B. Ilporonomnosa, X. Cykonm (H. Sukopp),
M.B. Illesepa Ha "IV International Conference on the
Ecology of Invasive Alien Plants" (Himeuunna, bepiin, 1997)

IIutaHHSM CTPYKTYpM, T€HE3UCY, aHTPOIIOreHHOI
TpaHcdopMallii Ta po3poOKM 3aX0/iB MO 30epeXKEHHIO
¢itobioTH  TMiBIEHHOro cxomy YKpaiHu Oyja
MpUCBsIYeHA  JIOKTOpChbKa  auceptaiist  "®dmopa
MiBAEHHOTO CXONy YKpaiHu, ii reHe3uc, aHTPOIIOreHHa
TpaHchopMallist Ta oxopoHa", 3axuiieHa y 1988 p. Ilin
yac ii BukoHaHHs Paica IBaHiBHa o0OrpyHTyBajia
HOBUI HampsM JOCTiIXEeHb — aHali3 cKiaagy i
CTPYKTYpU (opu Ik COpsIMOBaHOI TpaHCdopMallii
POCIIMHHOTO TIOKPWBY, 3aIlpoBagvjia HOBWM ITiIXimd
JI0 BUBYCHHS CUHAHTPONMHMX uiop — MeToxd
(dop-izonaTiB  (eIeMEeHTaApHUX  TEPUTOPIATBHO-
CTPYKTYPHUX OJMHHWIIL B YMOBaX aHTPOIOTEHHOI
TpaHchopMallii hbJIopu), po3poduIa MepIIry TUIIOJIOTII0
TpaHchOopMOBaHUX (hJIOP TATUIMOIOTiI0 MAKPOEKOTOITiB
napuianbHuX (QIop 3a IXHBOIO PO Yy (hJIOpOTreHesi,
a TaKoX yreplile o0rpyHTyBajia (hyHKIIOHAJIbHY POJIb
PI3HUX TUIIIB aHTPOIOreHHUX (DJIOp Y BiATBOPEHHI Ta
30€epexXeHHI POCIMHHOrO mnokpuBy. Paica IBaHiBHa
Briepllie OOIPyHTyBajla HOBi iHHOBaUiiHI MiACTYNHU
0 BUBYCHHS HACIIIKIB aHTPOIIOICHHOIO BIUIUBY
Ha ¢iTo6i0Ty, BU3HAUMBIIM Creludiky i HampsMu
(oporeHesy B pi3HMX THIIaX aHTPOIIOTEHHO
TpaHcdopmoBaHux Gbaop. HuHi 11 KOHUENIs Mpo
iX CIIBbHICTb, TPYHTOBaHY Ha (PYHKIIOHAJbHIN
CXOXOCTi, HE JuIle ChpuiiMaeTbes QaxiBusgMu 3
MOPIiBHSUILHOI  (DJIOPUCTUKU, aje i pPO3BUBAETHCS
1 y4yHdIMM Ta iHIIMMU OOTaHiKAaMU Yy pamKax
BU3HAUYeHUX Hel HanpsawmiB. Llg koHuenuis crana
OCHOBOIO 11 IIMPOKO Bimomoi mpaili "AHTpOIroreHHast
tpaHchopmanud duiopsl” (bypaa, 1991), sxa € onHUM
i3 0a30BUX TPYMiB i3 LIi€l TeMaTUKH, 110 HE BTpayae
aKTyalbHOCTI 3 pokaMu. Hamati 11i OCHOBHI IOJIOKEHHS
Oy pPO3BUHYTI y HU3LI 1i mpaub. JochimKeHHSs
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MNOIY/ISLUiAHOI  MIHJIMBOCTI CHUHAHTPOIIHUX BUIIB
MoKa3ajo, IO EBOJIOLINHI 3MiHUM B TOMYJSIisSIX
BUMIiB aABEHTUBHUX POCIMH MOXHA BBaXaTH
anTporioreHHo cnpuunHeHumu (bypaa, Ocranko,
Toxrapp, 1997). Ha ocHoBi Metomy op-i3osTiB
BUSIBJICHI aHTPOIIOTEHHi 3MiHU (DJIOPU 3a MUPOTHUM
rpagientom  (Bypma, 2007; 2013). Po3spoGieHa
KOHIIEIIIiSl CyYacHOI HayKW TPO CereTajibHi Oyp'sHU
(bypma, 2002). BcraHoBJeHO piBeHb (POHOBOIO
¢iTobGioTUUYHOrO  3a0pyaAHEHHS JJIsI  €KCHEPTHMX
OLIHOK MaciluTabiB ¢iToiHBa3ili Ha pPiBHUHHINI
yacTuHi YKpaiHi. [IpoBegeHO mporHozyBaHHSI 3MiH
(iopu Ha OCHOBI MUTOMOTrO PiBHSI (JIOPUCTUYHOTO
OararcTBa CTaHIAPTHOI TEPUTOPil Ta IPOCTOPOBOI
PI3HOMAHITHOCTI ii Ha TeBHill reorpadiyHiil TIMPOTI;
OLIIHEHO MMOBIpHi PU3MKU NJIT aOOPUTCHHUX BUIIIB;
BUBUYEHO UYXKOPiJHi Ta iHBa3ii{Hi BUJAU B CereTaJibHUX
eKocrucTeMax M y MexXax OCOOJMBO OXOPOHIOBaHMX
NpUpoAHUX TepuTopiii B arponanmmadTti (bypna,
2003, 2005, 2017). PesyapraTu LMX OLIHOK
BUKOPUCTAHI TIpU ONpallOBaHHI HaWBaXXKJIUBILLIMX
MOKAa3HMKIB KiJTbKICHO-SIKICHUX BJIACTUBOCTEH Mera-
arpoekocuctemu Ykpainu (bypna, [Ipunatko, 2005).

3 imeneM Paicu IBaniBHM Bypau moB's3aHi Takox
ypOaHOMIOPUCTUYHI  AOCTIMKEeHHS B  YKpaiHi,
3amoyvyaTKoBaHi HanpukKiHLi 1980-X pokiB min BIJIMBOM
imeil HiMeLbKMX, MOJbChKMX Ta POCIACHKUX OOTaHIKiB
Ta exosoriB. il HaneXuTb mepiie BU3HAYEHHS
MoHATTS "ypbaHodopa" y BiTYM3HSIHIN DropucTulli.
VY ii 1opobKy — BUBYEHHS ypOaHOMIOP MTPOMUCIOBUX
mict JlonbOacy (armomepauii JloHenbk-MakiiBka,
Mapiynosnsi, CioB'ssHebka Ta JIyraHcbka) i MmiarotroBka
"The checklist of Donbass’ urban floras" (Burda, 1997);
y3araJibHeHHs "MeTonnKa IOCTiIKeHHs amalnTUBHOI
cTpaTerii Yy>KOpiZHUX BUAIB POCIUH B ypOaHi30BaHOMY
cepenosui” (bypna, Irnatok, 2011).

ITpotsirom cBoro HaykoBoro 1uisixy Paica IBaHiBHa
rnepemMaeThesl poJuTo OOTaHIYHMX calliB Y 30epekeHHi
Ta MOHITOPUHTY OiopizHOMaHITTI. 3a ii iHiLliaTUBU
BEJIMKAM KOJICKTMBOM aBTOPiB BIeplle B YKpaiHi
3po0JIeHU I aHaAi3 iAICYMKiB 6araTopiyHO1 iHTPOMLYKIIil
pociuH Ta BuaaHuii "Katanor pacteHuii JloHekoro
6oranmueckoro cama” (1988), me ommcaHa KOJIEKIIis
JKMBUX pociuH (0is1 9 TuC. TakCOHiB Ta copTiB). Came
3aBISIKU HamoJjeruBocTi Paicu IBaHiBHU HelllogaBHO
MIroToBaHUN  peKOMeHAALiMHUIT ~ JOKYMEHT —
"KomeKkcmoBeJiHKM 00TaHIYHMX Ca/liB Ta AeHIAPOITapKiB
YKpaiHu Mo BiIHOIIEHHIO JO iHBa3iiHUX YYyKOPiTHUX
BumiB" (bypna Ta in., 2014).

Ukr. Bot. J., 2018, 75(1)
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XMeabHUlbKuit, 2012)

Ha croroaHi 1oBijsgpka MpOJOBXYE MpalioBaTu y
rajaysi iHBa3iiiHOI OOTaHiKU, 3aBOAHHSIM SIKOI € BUB-
YeHHS 3aKOHOMIpPHOCTEH MPHPOTHO-aHTPOITOTCHHIX
Mirpauiii pocjinH, MeXaHi3MiB aganTUBHOI CTpaTerii
Yy>KOPiHUX BUJiB, po3po0Ka cTparerii 3armobdiraHHs,
CTpUMYBaHHS, KOHTPOJTIO (DiTOIHBa3iii Ta OOMEXKEHHHS
3arpo3 MiclleBoMy OiOpi3HOMAaHITTIO, BM3HAYEHHS
PE3UCTEHTHOCTI  MPUPOAHO-3aMoBiIHOTO  (POHIY
VYkpainu 1o ditoinBaziit. ¥ MoHorpadii, mpucBsYeHil
BUBYEHHIO 4YYXOpiZHMX BUIIB (uop 0O0'eKTiB
npupoaHo-3amnoBigHoro ¢donay Jlicocteny YkpaiHu,
TaHO KOMILIEKCHUI aHalli3 MpoOseMu, O3HaYeHO
pHUCH HECIIPOMOXHOCTI €KOCHUCTEM IIPHPOTHOIO-
3aITOBiTHOTO (DOHIY MTPOTUCTOSITA HaBalaM UY>KMHILIB,
a TakoxX OOIPyHTOBAaHO IMOTpPeOy HOBOI MPUKJIATHOL
rany3i Hayku — iHBaziliHoi OortaHiku (bypma Ta
iH., 2015). 3 meTor0 3abe3mevyeHHsT iH(MOpMaIiifHOI
MATPUMKM  JOCTimXeHb 3 ¢iToiHBaziii, Paicoro

Ykp. 60T. xypH., 2018, 75(1)

Cepen yyacHukiB II BceykpaiHcbkoi HayKoBoi KoH(MepeHIlii "CuHaHTpori3allis pocIMHHOro mokpuBy Ykpainu" (Ilepesicias-
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IBaHiBHOIO 3 KoOJeramMu iHililloBaHO YyKJagaHHS
3BefeHHS "UykopigHi Buau diopn YKpaiHU: poKH i
aBropu. biGmiorpacdiunmii mokaxuuk”, y 2018 pori
BUIIIIOB BXe IT'sITUi1 1ioro Bumyck (bypma ta ix., 2018).

BueHa € omHuUM i3 MpoOBiIHUX aBTOpiB Oarato-
TOMHOTO HaykKoBoro BumaHHs "Exodmopa Ykpainu"
(2000, 2002, 2004, 2007, 2010).

Benuky ysary PI. Bypma npupinse BHXOBaHHIO
MOJIOAUX CIIeliaicTiB — OOTaHiKiB Ta €KOJOTiB,
nepefaloyd iM BEJUKWI Oarax 3HaHb Ta JOCBi[
MPaKTUYHOI TOJAbOoBOI pobotu. Ilpauoroun B
JloHellbkoMy ©OOTaHiYHOMY caly, BOHa iHilliloBaia
MMPOBEICHHA KYpCiB UIT MoJiomnxX (axiBIiB IIOIO0
iXHBOTO  O3HallOMJIEHHS 3  (yHIaMEHTAIbBHUMU
NPUHLUIIAMU CydacHOI OOTaHIKM Ta ITOPiBHSUIBHOI
dopucTuku, AKi  3amaMm'sTaaucd  BCIM, KOMY
nomacTwio ix  Bigeimatu. Ilim 10  HayKoBUM
KCpiBHMUIITBOM  3aXMIIEHO CiM  KaHIMTATCBKMX
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nuceprauii. Jlnsg cBoix yuHiB Paica IBaHiBHa €
B3ipLIEeM CIY>XKiHHSI Haylli, BOHA 3a7aja BUCOTY, Ha SIKY
BOHU PIBHSIIOThCS HaBITh 4Yepe3 OaraTo POKiB MicCst
3aKiHYEHHST HaBUYaHHSI.

Paica IBaniBHa bypna — aBTop Ta criBaBTOp IMOHAJ
360 HayKOBUX TIpallb 3 IMOPIBHSUTBHOI (GIIOPUCTUKH,
aHTPOITOTeHHOI TpaHchOopMallii pOCIMHHOTO ITOKPUBY,
ypOaHOMIOPUCTUKH, repOoJIorii, 30epeKeHHS
¢iTobioTH, OMmyOJiKOBAaHMX VY BITYM3HSIHUX Ta
3apy0ixkaux BumaHHgaX. Cepen HUX — 15 MoHorpadiit
Ta moHaj 35 iHIIMX KHWXKOBUX BHMIaHb (BKJIIOYHO
3 OBiTHWMKAMM, ITIAPYIYHUKAMU, METOIMIYHUMM
MOCiOHMKaMU), YOTUPU aBTOPCHKMX CBIilOLITBA, TPU
CranmapTu opraHizaiii Ykpainu.

Paica IBaHiBHaA 3milicHIOBaja Ta MPOJOBXKYE
3[iCHIOBATU BEJIMKY Ta Pi3HOMAaHITHY OpraHizaliiiHy
Ta TPOMAJACHKY AisiabHicTb. CBOro yacy BoHa Oysa
YJIEHOM €KCIEepPTHOI paau i3 3arajlbHOi Oiosorii
BAK VYkpainun (1993—1996), penmkoseriii XypHaitiB
"MHTpoayKiMs 1 akKIuMaTru3alus pacteHuit" (1984—
1998, BignosimanbHuii pegakTop 3 1994 p.), "Ekooris
Ta Hoocepoorisg” (1995—1998), "Arpoekosorisi Ta
6iorexnonorist”  (1999—2000), "ArpoekojoriuHuMiA
xypHar' (2001-2005), "IIpomblinieHHas 6oTaHMKA"
(2000—2014). VYmpomoBxk ©Oaratbox pokiB Paica
IBaniBHa — uneH HauioHanbHOI KOMicii 3 MUTaHb
YepBoHoi KHUTH YKpaiHu, HaykoBoi paau 3 mpobieM
0OTaHiKM Ta MIKOJIOTil, YJ€H HayKOBO-METOAUYHOI
pamu 3 mpobaem repoosorii pu Ilpesunii HAAH
VYKkpaiHu, crenianizoBaHUX BYEHUX paja i3 3aXUCTY
JIOKTOPChKMX JAWcCepTaliii, pemakuUiiiHOI  KoJjerii
"VkpaiHcbkoro GotaHiuHoro xypHaiay' (3 1993),
"HaykoBoro BicHmka HYBIll VYkpainun" (3 20006),
KypHany "®uropazHoobpazue Bocrounoit Epporrsr”
(3 2006). Bona Oyma i € ogHMM i3 HaTXHEHHUKIB
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IIPOBEICHHS YMCACHHUX BITYM3HSHUX Ta MiXKHAPOTHIX
KOHGepeHIliit, ceMiHapiB, KPyIJIUX CTOJIiB, TPOTSITOM
06araTboX poKiB Oepe y4acThb y MixKHApOJHUX ITPOEKTaXx.

3a IUIiAHY HayKoBY Ta oOpraHizaliifHy Ipaio
PI. Bypma Big3HaueHa naep>kKaBHMMHM Haropomamu
Ta BigzHakamu. Y 1994 p. pazom i3 wieHOM-
kopecnioHgeHtoM HAH VYkpainu S.I1. dinyxom 3a
K pobit "PocnuHHuit mokpuB i Quiopa miBIHS
VYkpainu Ta iXx aHTpomnoreHHa TpaHcdopmalrisa”
BoHa ctajia jaypeatoM mpemii HAH VYkpainu imeHi
M.I. XomomgHoro. ¥ 2016 p. y ckiami TBOPYOro
KOJIEKTHBY 3a IIMKJI HayKoBMX mpalb Haykosi
OCHOBM 30€pekeHHSI Ta BiTHOBJEHHS OiOTUYHOIO
i paHpmadTHOro pi3HOMAHITTS YKpaiHM B YMOBax
3MiH HaBKOJMIITHBOTO CepeloBUINa” — JlaypeaToM
HepxaBHOi mpeMii YKpaiHM B Trajly3i HayKu i TeXHiKU
3a 2015 pik. ¥ 2018 p. BoHa HaropojkeHa Bi3HAKOIO
HAH VYxkpainu 3a "3a miarotoBky HayKoBOi 3MiHU".

Ocobuctumu  sgkoctamu  Paicu  IBaHiBHM €
BUMOIJIMBICTh [0 cebe Ta iHIIMX IIO0AO0 SIKOCTI
OTPUMAaHUX HAyKOBHUX PE3yJbTaTiB, NPUHIIMIIOBICTD,
npaue3JaTHICTb, OpraHi3aTOPChbKUIl TalaHT i JaleKo-
IISIAHICTh, SIKi TIPOSIBIISIIOTBCSL B 1l TOBCSIKIEHHMX
crpaBax i B YCHilIHIi peanizallili HAQyKOBOi CTpaterii.
IIpote, He3BaXkaruu Ha CYBOPi XUTTEBI MPUHLIUIIN,
BOHA 3aBXIM € UYWHOIO JIOAMHOI0, sIKa TOTOBa
MMITPUMATH YUHIB i KOJIET He JIMIIIE CJIOBOM, T0OPOIO i
MYAPOI0 TTOpaaolo, aje il cripaBoto. JIJisl ycix HUX BOHA
3QIMIIAETHCS 3Pa3KOM CIYKiHHSI Haylli, CTaBJICHHS
BUEHOTO Ta OpraHi3aTopa HayKu J0 JOPyYEHOI CITPaBU.

boraniyHa chinbHOTa YKpaiHu, y4Hi Ta KOJIeru,
IIKUPO BIiTAIOTh BeJbMUILIAHOBHY Paicy IBaHiBHY 3
IOBUJIGEM 1 3MYaTh il MILHOrO 3A0pOB's, TBOPUYOIL
HacHaru i HOBMX 3BeplleHb Ha Oyaro OOTaHIYHOIL
HayKH.

B.I. PATYEHKO, C.J. MOCSIKIH, B.K. TOXTAPb,
A.IT. UIBIHCBKA, B.B. TPOTOITOITOBA,
M.B. IIEBEPA, H.A. TAIIKEBHY, T.B. FEOHKO

Ukr. Bot. J., 2018, 75(1)



Brparu Hayku
\ ’ In Memoriam

Octanns nogopox. Ceitmiii mam'ari
Teranu MuxaiiitiBan YEPEBYEHKO

(11.01.1929 —

25 gepBHs 2017 p. Ha 89-My polli XKUTTS Bimiiuia y
BiuHicTh TetssHa MuxaiiiBHa YepeBUeHKO — AOKTOP
0i0JIOTIYHMX HayK, Tpodecop, UJeH-KOPEeCIOHIEHT
HauionanbHoi akanemii HayK YKpaiHu, 3aciiy>XeHU
il HayKu 1 TexHiku YKpaiHu, royoBa Pamu
0OTaHiYHMX caliB Ta JeHApomnapkiB  YKpaiHu,
noyecHuit aupektop HalioHanbHOro OOTaHIYHOIO
cany iMmeHi M.M. Ipumika HAH VYkpainu, rosoBHui
peIakTop HayKOBOTO XypHaiy "THTpoIyKIIist pocauH".

YoponoBx Oaratbox pokiB TersHa MuxaiiliBHa

YepeBueHKO Oyja LUEHTpaJbHOIO  IIOCTATTIO i
HeMopylIHMM  aBTOpPUTETOM Yy cuctemi Pamu
0OTaHIYHMX cadiB Ta JACHAPOMApKiB YKpaiHu,

iIeosoroM Ta iHILIIaTOPOM MPOTPECUBHUX 3MiH Ta
HOBUX TEHIEHUI Yy pO3BUTKY OOTaHIYHUX CaliB.
HaBkono Hei TypTyBaqucCh KOJIEKTUMBU Oaratbox
YCTAaHOB, 3BEPTAINCh 3a IIOPAlO0 SIK  MOJIOMI
IHUPEKTOPU O0TCAIB, TaK i JOCBimUeHi (axiBLIi.

Hapomunacs Terssna YepeBueHko 11 ciunst 1929 p.y
c¢. [MToyanunui JIucsaHcbKOro p-Hy, 110 Ha YepKaliuHi.
bateko — Muxaiino IlerpoBuu OyB BeTepMHapHUM
nikapeM, mama — IloniHa IBaHiBHa — mpaloBaia
BUMTEJBKOIO.

© H.B. 3AIMEHKO, JI1I. BYIOH, JI.A. KOBAJIbCbKA,
P.B. IBAHHIKOB, M.b. TAIIOHEHKO, B.C. BAXPYIIKIH, 2018
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Ilicns 3akiHYeHHS 3arajlbHOOCBITHBOI IIIKOJIU B
1946 p. TersHa BcTynmuiaa 10 TeXHIKyMy pUOHMIITBA
B cenuii IlleBueHkoBe 3BEHUTOPOACHKOTO p-HY,
SIKAI 3aKiHYMIa 3 Big3Hakoio B 1949 p., orpumaBIiim
CIelliaJIbHICTh "TexHiK-pruboBoa". [0J10BOIO Nep>KaBHOT
KOMicii, ska mpuiimManga iCIIUTU Yy BMITYCKHUKIB
TeXHiIKyMy, OyB TOKTOp 0i0JIOTiUHUX HayK, Tipodecop,
yneH-kopecnoHaeHT AH YPCP B.A. Mosuan. Came
BiHiTMOpEeKOMEHIyBaB PO3yMHIiii Ta TONMUTAUBII AiBYMHI
BCTYNMUTU 10 KUiBCBbKOIro Aep>KaBHOTO YHiBEPCUTETY
im. T.T. [lleBuenka. Toro x poKy BoHa OyJia 3apaxoBaHa
Ha 0i0J0TO-TPYHTO3HABYMIA (PaKyJBETET YHIBEPCUTETY.
ITig yac HaBuaHHs TeTsiHa posnoyana JOCAiITHULBKY
poboTy 3a Temolo "AKJiMaTHU3allisi OCETPOBUX PUO Y
BomoitMax KuiBmmHK", 3a pe3yibraTaMM SIKOi IIE B
CTYAEHTChKi POKM OyJia HaApyKoBaHa ii mepiia cTaTTs.
AJte, 5K 3i3HaBajach otiM TetsHa MuxaiiiiBHa, BxXe
TOAi BOHA BiguyBajla 3HAYHO OiJbLIMI IHTEpEC 10
0OTaHiKM, HiX J0 iXTioJIOTii.

[licnsg 3akinueHHst yHiBepcutetry (1954) TersiHa
MuxaiiliBHa pa3oM 3 YOJOBIKOM Iepeixajia Mo
binoi LlepkBu. Came TyT, B OQHOMY 3 HailKpallux
CTapOBUHHUX JICHAPOITapKiB YKpainu "OnekcaHmapis”,
i posmouaBcs 11 HUIIX y Hayky. CrnouyaTky BOHa
npaupoBajia CcTapliuM JabopaHTOM, TIi3Hille —
CTaplIMM KBITHUKApeM. Y 1IbOMY X 0J1aroCIOBEHHOMY
micui Tersna MuxaitniBHa 3akoxajacs B opxigei,
HayKOBHH iHTepecC 0 SIKUX 3aTUIITMBCS Ha BCE JKUTTSI.

B Ixctutyti 60Taniku im. M.I. XononHoro HAH
Ykpainu B 1969 p. TersHa MuxaiiiiBHa 3aXucTuia
KaHIMIATCHKY AMcepTallilo Ha Temy: "Poct, pasBurme
U JIEKOpAaTHBHBIE KavyecTBa HEKOTOPBIX IIBETOYHBIX

pacTeHuii 3aKPBITOTO rpyHTa", MPUCBSUEHY
3aCTOCYBAaHHIO  HOBHMX  PETYIATOpiB  pOCTy B
KBiTHMKaApPCTBi, a B 1984 p. — IOKTOPCHKY AUCEPTALIilO
"Tpormyeckue opxuaHble. Mopdobdbuonsornueckoe

W3y4eHWEe W BHEAPEHWE B KYJIBTYPY 3aKPBITOTO
rpyHra". lIle Oyna mnepma B YkpaiHi pobora 3
IHTPOOYKILil OpXigHUX, $Ka TIoKjJajga I104aTOK
PI3HOIJIAHOBOMY BMBUYEHHIO OpPXileil TPOIiKOTeHHMX
¢daop B ymMoBax opaHxXepeiHOI KyJIbTypu 3 METOIO
IXHBOTO BITIPOBAIKEHHS B IIPOMMCIOBE KBITHUKAPCTBO
Ta OXOPOHMU ex Situ.
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3 1965 p. xxurtst TerssHu MuxaiiliBHU HEPO3PUBHO
noB's3aHe 3 HaujoHaipHuM OOTaHIYHMM — CcagoM
(HBC) HAH Ykpainu (Ha Toii yac LleHTpanbHuii pec-
myOJTiKaHCBKUIT OOTaHIYHWIA cam), Ae BOHA IpOMIIIa
LIJISIX  Big MOJIOAIIOIO HAyKOBOTO CITiBpOOiTHUKA
mo mupekropa. 3a ii iHiuiatuBu B 1974 p. y HBC
OyJI0 CTBOPEHO BilJil POCIUH 3aKPUTOTO I'PYHTY, 10
CKJIaAy SIKOTO YBIMIIIM Tpu jJabopaTopii: KyJabTypu
130JIbOBAHUX TKAHWH; PEryJslii poCTy i PO3BUTKY
TPOMIYHUX POCJIUH; JiarHOCTMKMW MiHEpaJbHOIO
XKUBJIEHHSI TPOIMIYHUX 1 CYOTpPOMiYHUX POCIUH Y
3akputomy TIpyHTi. TersHa MuxaitniBHa ouoJtoBaja
el Bimmin 3 gHIB Moro 3acHyBaHHS 10 1992 p. To
OyB Yac iHTEHCUBHOTO HAKOMMYECHHS KOJCKIIMHUX
¢GoHIIB Ta PO3BUTKY HOBMX HAIIPSIMKIB JOCIiIKEHD:
Bimail cpopmyBaBcsl K 3pivil HAyKOBUIN KOJIEKTUB
3 PI3HOIUIAHOBUMMU JOCHIIKEHHSIMA HE JIMILIE B
ranysi Oiomopdouiorii, ajne i ¢izioorii, Oioximii,
ekoMmopdoJiorii, exkoaHaTromii, KocmobOioyorii Ta
GiotexHosorii iHTpoayueHTiB. BriactuBuit TeTsaHi
MuxaiiiBHi IMUPOKUIA HAYKOBUI KPyrosip, 4ymgoBe
0auyeHHSI MEPCIEKTUMBU i HAyKOBa IHTYILlisl COPUSIIA
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PO3BUTKY HOBUX HAMNpPsIMKiB AOCHIIKEHb BiAIiTy
TPOIIYHUX Ta CYOTPOIIIUHUX POCIMH.

®itoguzaiiH,  MIKpOKJIOHAJbHE  PO3MHOXEHHS
OpXiTHUX, PO3poOKa MOAM(MIKOBAHOTO CepeloBUIIA
U1  TIPOPOIIYBaHHS HACiHHS —opximeul in vitro,
BUKOPUCTAHHS OPXiIHUX SK MOJIEJbHUX O00'€EKTIB
JUIS JOCJIMKEHHST BIUIMBY MiKporpasiTallii Ha picT
BUILIMX POCJUH 3a YMOB MiKporpasiTalii — 1i¢ JajeKo
HE TIOBHMU Mepesik HayKOBUX Mpodsem, sKi TeTsHa
MuxaiiniBHa moctaBuJa i BupiuryBaa. JIjist CBoiX yuHiB
BOHA OpTraHi3yBajia CTa>KyBaHHSI B TIPOBITHUX HAYKOBUX
IHCTUTyTaX Ta HaBYAJIbHUX 3aKJanaxX KOJUIIHbOTO
Pangncwkoro Colo3y, BOHU TIpaIioBaJIA B JIAOOpaTOpisixX
eM6piosorii (boraniynuii inctutyT imM. B.JI. Komaposa
AH CPCP), 6iosorii po3BUTKY POCIMH i B JJaOopaTopii
MaTeMaTU4YHOI Teopii ekcrepuMeHTY (MOCKOBCHKUIA
nepxKaBHUM yHiBepcuteT iM. M.B. JloMoHocoBa),
B J1aboparopii KyJbTypU TKAaHWHU U MopdoreHesy
IHcTuTyTY hizionorii pocaun PAH (M. Mocksa).

Hecarunitra 3 1980 no 1990 pp. MoxHa Ha3BaTu
"30JI0TUM BiKOM" B iCTOPii pO3BUTKY BifIiJIy TPOMiYHUX
i CyOTpPOMiYHUX POCAWH. YMOPOAOBX LIBOTO 4Yacy
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OyJ10 JOCHimKeHo 0ioJIorito po3BUTKY Ta (Di3iojioro-
OioxiMiyHi BJIACTUBOCTi 0araThbOX iHTPOIYLIEHTIB,
PO3pO0JIEHO METOAM IXHHOTO MaCOBOTO PO3MHOKEHHS
B KYJAbTYpi in  Vvitro, BHUBYEHO OCOOJUBOCTI
OHTOMOpP(doOreHe3y B yMOBaxX OpaHXepeinHO1 KyJIbTypH
i KyaeTypu inm Vitro, YOOCKOHAJE€HO TEXHOJIOTiIO0
KyJbTUBYBaHHSI POCIMH B YMOBaX OpaHXepeuHOol
KyabTypH. PO3MHOXKEHI in vifro pOCIWHU TIOTIOBHIIIN
ACOPTUMEHT KBITHUKAPChKUX TOCMOJAPCTB HE JIMILIE B
Vxkpaini, ane i B Pocii Ta kpainax bantii. Yuni Tetssau
MuxaiijliBHU OOHUMH 3 TEPIINX Y KOJUIITHBOMY
Papgrcekomy  Col03i  3aXMCTWIM  KaHIMIATCBHKIi
JicepTallii 3 6ioJIoril pO3BUTKY B YMOBaX OpaHXepeii-
HOI KYJBTYpU TPOIIIYHUX POCIAUH 0OaraTbOx CHUCTE-
MaTUYHUX rpyn (Araceae, Amaryllidaceae,
Bromeliaceae, Orchidaceae ToI110), ©0i0TEXHOJIOTI],
(izionorii pociauH, diToauzaliHy Ta KOCMOOIOJIOTii.
MeToOMYHUMU PEKOMEHAALISIMA 3 PO3MHOXKEHHS
pOCIMH $IK in Vivo, TaK i in Vitro, TEXHOJIOTiSIMU
KYJIBTUBYBaHHS IHTPOOYLIEHTIB B YMOBaX 3axullle-
HOTO TPYHTY, IIPAaKTUYHUMH PEKOMCHOAIISIMHI 3
¢itoauzaiiHy, po3poOJEHUMU aBTOPCHKUM KOJIEK-
TUBOM Mif KepiBHUUTBOM TeTssHu MuxaiiniBHu, i
JIOHVHI KOPUCTYIOTbCS (paxiBLi OOTaHIYHUX CaliB
VYKkpaiHu Ta iHIIMX KpaiH Ha MOCTPaIsIHChKOMY
MPOCTODi.

Came 3aBagku Tersani MwuxaiiniBHi, B VYKpaiHi
Oynu 3aKkjialeHi OCHOBU KOMIUIEKCHOI OXOPOHU
0iOpi3HOMAHITHOCTI TPOMIYHUX POCIUH ex Sifu — Bil
JNOCTIKEHHSI  €KOJIOTO-LIEHOTUYHUX OCOOJUBOCTEN
LUX POCAUH Yy TPOIiKax Ta pPO3pPOOKM METOMdIB
MAacoBOTO PO3MHOXKEHHS IO IXHBOTO BUKOPHCTAHHS
MpU CTBOPEHHiI €KCIO3WILiii 3 METOI TOHECTH [0
IIIMPOKOIO 3arajly iner HeoOXiTHOCTi 30epexkeHHs
Pi3HOMAaHITHOCTI CBiTOBO1 (hJIOPU.

Terssna  MuxaitniBHa,  OepIIOINPOXOACLb  3a
CKJIaloM XapakTepy, Oyna Haa3BUYaliHO CY4YacCHOIO
JIIOMWHOIO ¥ 3aBXIW TOCTPO pearyBajia Ha BUKJIMKU
yacy, pO3BUBAIOYM aKTyaJlbHi HAINpsSIMKU PO3BUTKY
B opximojorii Ta B iHTpomykiii pociauH. Bona
3aBXAU OaywWiia MEepCrleKTUBY W CTpaTeriyHi LIISXU
PO3B'sI3aHHS MEBHUX MPoOJIeM, A0aI0YU PO Te, 1100
il cripaBa Ta cripana ii orepeaHNKIB MPOJAOBXKYBaIacCh.

YiponoBx 1977—1986 pp. Tersna MuxaiiiiBHa
Opana y4acTb y YOTHUPBOX EKCIEOULISIX 10 Pi3HUX
¢daopuctuyHux  objacreir  HeotpomiuHoro  Ta
[TaneoTpormiyHOoro LapcTB Ha HAYKOBO-AOCTITHOMY
cynHi "Akanemuk BepnHanmckuii®. Y 1988 p. BinOymnach
ekcrnienuuia Ha KyOy. 3aB3sita MaHIpiBHUIII ITOOyBaja
Ha BCiX Marepukax cBiTy, KpiM ABctpanii. Ilig
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KepiBHMLITBOM Ta 3a ii Oe3IocepeaHboi ydyacTi Oyna
CTBOpPEHA OfHA 3 HaWOIMbIIMX B YKpaiHi KOJEKIiil
POCIUH (PIOPU TPOTIIKIB i CYOTPOTIIiKiB, SIKa CbOTOIHI
HapaxoBye 4 200 TakCOHiB, 1110 HajiexaTb 10 913 ponis,
171 ponunu i npeacTaBistiorh 6 Bigainis. YinbHe Miciie
B Wil KOJEKLii 3aiiMaloTh MPEACTABHUKU POAUHU
Orchidaceae (monapn 450 Buais 3i 180 pomis).

Y 1999 p. wmiit Kojexiiii, Tmepuriii cepen TaKUX
B VYKpaiHi, Oyno HamaHo crtaryc HauioHaabHOro
Haa0aHHS K YHiKaJIbHOMY 3i0paHHIO POCIMH CBITOBOL
dopu, 110 Ma€ BeaUKe MPUPOTOOXOPOHHE, HAYKOBE,
OCBITHE Ta 3arajJbHOJCPXXaBHE 3HAYCHHSI.

Konekuisg TpomiyHUX Ta CYOTPOIIYHUX POCIUH
CTBOpIOBAJIACh SIK (PyHmaAMeHTalbHa, CKJIam SIKOI
MOBUHEH OyB  SKHAUWIOBHIIIE  pENpe3eHTyBaTU
(GIOpUCTUYHY PiI3HOMAHITHICTH TPOIIKiB. Y4YacTb
B ekcnenuuisx pamda 3mory TersaHi MuwuxaiiniBHi
3 KojleraMd BMBYaTU OiOJIOTiYHI Ta €KOJIOro-
LIEHOTUYHI OCOOJIMBOCTI TPOIIYHUX POCIUH B YMOBAaX
iXHIX MOPUPOAHUX MiclLE3pOCTaHb, IO BIUIMBAIOTh
Ha YCHIIIHICTh i{HTPOOYKIl POCIWH B YMOBax
OpaHXXepeiHO1 KYJIbTypH.

B apxisi TerstHu MuxaiiniBHU 3aJIMILIUIUCH YUCTICH-
Hi3anmuMCHUKU, KOPOOKM 3i claiimamu Taororpadismu,
3p0o0JeHUMM TIiJ 4yac ekcneauuiit y tpomikax. Lli
HOTaTKU, HanucaHi TeTsHoo MuxaiiaiBHOWO y pi3HUX
KyToukax 3eMHOi Kyii, Maitke yepe3 30 pokiB mpu
CTBOPEHHI €KCMO3UIIili B OpPaHXEPEUHOMY KOMIUIEKCi
BUSIBUWIMCH HEOLIIHEHHUM JKepesoM iHpopMallii rmpo
€KOJIOTO-1IEHOTUYHI OCOOJIMBOCTI TPOIMiIYHUX POCIUH
Ta JISATJIM B OCHOBY ii ocTaHHBOI KHUTH "CBiT TPOIiKiB
ourma 6otaHikis" (2016).

Oxpema sickpaBa CTOpiHKa B icTopii nmpodeciiiHOoro
xuttst Tersnu MuxaiiniBHU — 1e 11 criBmpaus 3
KoJieraMu 3 IHCTUTYTY TpomiuHoi Giojorii B'eTHamy
(M. XommMmiH). HaykoBi mocmimkeHHS, CIIpsSIMOBaHi
Ha OXOpOHYy ex situ opxigeir ¢mopu B'eTHamy,
O0yno posmouaro B 1989 p. 3a iHimiatuBu TerssHM
MuxaiiniBHU. 3aBOSKW MiXKHApOAHIM cHiBmpaili Ta
eKCIeIUIIMHUM HoCTiKeHHIM TeTssHu MuxaiiniBHU
1 11 y4HiB, y IECTU eKCeAULIisIX a0 1iel KpaiHnu (1989—
2014), B aKiii cnocTepiraeThcsl HAI3BMYAHO BUCOKMIA
PpiBeHb 0iOPiI3HOMAHITHOCTI, OYJI0 CTBOPEHO YHiKAJbHY
Konekiito opxinHux ITiBnenHo-CxigHoi A3zii B HBC,
PO3pO0IEHO METOIN IXHROTO MAaCOBOTO PO3MHOXKEHHS
Ta TEXHOJIOTiI0 KYJBTUBYBaHHsS, 110 € HEOAMiHHOIO
YMOBOIO 30epexKeHHSsI 0i0pi3HOMAHITHOCTI LIMX POCIUH
ex situ.

Y 2013 p. mo IHcturyry TpomiyHOi Oiojorii
B'eTHamy Oysio miepenaHo pocauHM 45 BUIIB OPXiTHUX
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Asii,

PO3MHOXEHi Y
HauionansHoMy 60TaHiuHOMY cany iMm. M.M. Ipuiika
Ta po3po0bJieHi oro (paxiBUSIMU METOIN PO3MHOKEHHS

¢aopu IliBneHHO-CximHOi

LIMX BUIIB in Vifro Ta IXHBOI ITOCTACENTHUYHOI
aKjiMaTu3alii 3a YMOB OpaHXepeiHOi KYJIbTypH.
B 2014 p. Terana MuxaiiniBHa OyJia HaropoixkeHa
mam'aTHolo Megaumo Ilpe3umeHta Axkamemii Hayk i
texHojorin B'erHamy (VAST) 3a Baromumii BHECOK
Y PO3BUTOK CHIiBpOOITHMLTBA MiX HayKOBUMU
ycTaHOBaMHU YKpaiHu Ta B'eTHamy.

VYrpomoxk 1988—2005 pp. Tersna MuxaitriBHa
Oyna gupekTopoMm HauioHaqbHOro ©OOTaHiYHOTO
cagy im. M.M. Tpumka. {i aisnpHicts Ha wiit mocani
MOXe CJYryBaTW B3iplieM CaMOBiIAaHOTO CJY>KiHHS
CrpaBi — pO3BUTKY I MPOLBITAHHIO PiIHOI YCTAHOBU.
Came 3aBISIKY TUTAHIYHUM 3YCUJUISIM Ta HEBUUCPITHIIA
eHeprii TergsHun MuxaiiliBHU, TIOYYTTIO BEJIMKOI
BiIMOBigAbHOCTI SIK TPOMAASIHKM Ta MaTPiOTKU Oy/u
30epexkeHi 0e3LiHHI KoJeKii, KaApoBUil MOTEHLIal i
TepuTopiasbHa MiTicHicTh Caly, 3aIroYyaTKoBaHi HOBI
HanpsIMKU  nochimkeHb. Jlumie Tetsani MuxaiiniBHi
OyJIO MiJ CUJTy pO3MOYaTU Ta 3aBEPIIUTHU IPaHdiO3HUI
MMPOEKT OYIiBHUIITBA i1 BBEICHHS B JIif0 OpaHKEPEITHOTO
KOMILIEKCY.
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V¥V 2015 p. BunoBHuaoch 50 pokiB 3 mo4aTKy podoTH
Teranu MuxaitnisBnu B HBC. Lo naty BoHa 3yctpija
TTOBHICTIO 3aHYPEHOIO B pOOOTY Hall pyKOTTMCOM "KHUTH
nogopoxeir” — "CBiT TpomikiB o4ynMMa OOTaHIKiB",
npucssiueHoi Jlapuni MuxkuriBHi JloOpoudaesiii, 3
sgkoo TersHy MuxaiiliBHy TIOB'SI3yBaju TpUBai
npoeciiiHi Ta ApyXHi CTOCYHKH.

IlninHa HaykoBa, opraHizaTopchbka i rpomMajichbKa
IisTbHICTh TeTasHn MuxaiiyliBHU BigMideHa BUCOKUMU
Jep>kaBHUMM HaropogaMu Ta HaAyKOBHUMU MPEMisSIMU:
MenansiMu  "3a  moOiectHeii  Tpyah (1970), "3a
TpynoBoe otianuue” (1979); opneHom "3Hak mouyera"
(1986), opaeHamu kHsruui Oneru 111 (1998) T1a
IT (2009) crymeniB, nmpemisimu imeHi B.f. IOp'eBa
(1982), imeni M.I. Xomomuoro (1994) ta imeHi
B.I. BepHancbkoro (2001).

Tersna MuxaiiniBHa — aBTtop TnoHam 350
nyoJikauiit, BiIOMUX IIMPOKOMY KOJY JIOCHIiIHUKIB
y Tajy3i iHTpOmyKIlil pociuH Ta Oaratbox pO3IiUTIB
eKCcrnepuMeHTaabHO1 0i0JI0Tii, BOHA aBTOP i CITiBaBTOP
12 moHoTpadiii.

Omny6ikoBaHaB 1986 p. po6ora Tetsinu MuxaiiiiBHU
y cmiBaBropcTBi [LI1. Kymrnip "Opxunen B KyasType”,
crazia apyroto B CPCP (micast kauru B.O. ITingy6Hoi-
Apnoubgi i B.O. Cene3nboBoi "Opxuaeu B KyJnsrype",
1959) w™moHorpadico, B 4Kiil OyJ0 BHUCBITIIEHO
pe3yabTaTé Pi3HOTUIAHOBOTO BUBYEHHSI TPOITIYHMX
OpXiTHMX 3a YMOB INTY4yHOTO KJjiMmaTy. Baxinuse
3HAUCHHS [IJIT PO3BUTKY TeOpii Ta TNPaKTUKHU
IHTPOAYKIIii TPOMIYHUX OPXiMHUX MA€ HayKoBa mpals
"Tpormmyeckne M cyOTponmuyeckue opxuaeu”, 3a
saky T.M. YepeBuenko B 1994 p. orpumana mpemiio
iMm. M.I. XonogHoro. Y KojeKTUBHiIi MoHorpadii
"BroTexHONIOTUST TPONMMYECKUX M CYOTPOMMYECKUX
pactenmii in vitro", omnyo6aikoBaHiii B 2008 p.,
BUCBITJIEHO pe3yJibTaTu 0araTopiyHux IOCHiIXEHb
0COOJMBOCTE IHIMBIAYaJIbHOIO PO3BUTKY B YMOBax
ACeTNTUYHOI KYJIbTYpU POCIUH TPOIMiKOTeHHUX (Jop,
SIKi TIPEACTABISIOTh OCHOBHI pOXWMHM (DOHIOBUX
konekuin HBC.

Voponosxk 20 pokiB T.M. UYepeBueHko Oyia
TOJIOBOIO crieliaiizoBaHoi BueHoi pamu mipu HBC.
bararo cniBpoGiTHUKiB y cuctemi Panu 60TaHiuHUX
caliB Ta JEHAPOMApKiB CTaJld HAyKOBISIMU came
3aBasAKu  minTpumii  TersHu  MuxaittiBHu, i
BMIHHIO JOTIOMOITH OOpaTW IPaBWJIBHUM HAIIPSIMOK
JIOCJTIIXEHb, 3[IaTHOCTI PO3KPUTH TBOPUYMIA TTOTSHITIa
KOXHOTIO, XTO XOTiB OM MTH 3BUBUCTUMU CTEKMHAMU
HayKH.
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VYV Tersann MuxaiiniBHu Oyna cBos "IKana", 3a SKO0
BOHA BM3HayajJa OCOOUCTE CTaBJEHHS A0 JIIOIWHU,
— 1€ BiIJaHicTh cripabi. I, sIK TIpaBUIO, CBOE mepile
BpaXkEHHS MPOo JIIOAMHY BOHA PiJIKO 3MiHIOBaA.

He moxHa He 3ramaTv BUHATKOBY pucy TeTsHU
MuxaiiliBHU — BMiHHS OyTM BOSYHUM CBOIM
YUUTEJISIM, TIONEepeIHUMKaM Ta KoJjieraM-CcopaTHUKaM
i HaByaTuM LbOMY CBOIX Yy4HiB. BoHa 3aBXau 3
BEJIMYE3HOIO  BiANOBiJaJIbHICTIO  CTaBWJIAach 1O
MITOTOBKYM [ITOTIOBimel, IPUCBSYCHUX BU3HAYHUM
OCOOMCTOCTSIM, 3 SIKMMM TIOB'sI3aHa iCTOPisT PO3BUTKY
HBC Ta ykpaiHchKoi 60TaHiKM B ILIJIOMY: aKageMiKam
M.M. Ipuniky, A.M. IponziHncbkomy, M.I. BaBuiosy,
1.60.H. B.1. Jlincekomy, 1.6.H., mpocdecopy JI.1. Py61ioBy,
1.0.H. .M. Jlobpouaesiii.

Baxxka Henyra mpuiiiia Ha MOMEHT, KoM TeTssHa
MuxaiiniBHa OyJjia ClTOBHEHA HOBUX TBOPYMX 3a/1yMiB.
ITpoiinuio nuiie aexilibKa AHIB Micas BUXOAY KHUTU
"CBIiT TpOITiKiB 09MMa 0O0TaHIKiB", B IKy BOHa BKJIajia
BCIO AYLIY i pa3oM 3 HaMM ILIUPO pajijia BUXONY ii 3
IpyKy. ¥ poboyomy kabiHeTi TetssHu MuxaiiaiBHU Ha
CTOJIi, [ 3aBXKAM MaHyBaB ilealbHUI MOPSIAOK, i J10Ci
3aTMIINAIIACH aKypaTHO CKJIaJicHa CTOTIKA IIPUMipHUKIB
KHUTU Ta HOBOPiYHi JMCTiBKU... Ha Xaib, BOHU BXe
He AiIyTh 10 CBOIX aJpecaris...

VYci, xT0 X04 pa3 3ycTpiuaB y CBOEMY KUTTi TeTsHy
MuxaiiniBHy ¥ CITIJIKyBaBCs 3 HEIO, HE Mir 3a0yTH 1110
KpacuBy sickpaBy ZKiHKY, Ha JOJIIO SIKO1 BUMAJIO CTiUIbKU
BUIMPOOYBaHb, 110 iX BUCTAYMJIO O Ha OaraTboX MillTHUX
yosioBikiB. Konern B VYkpaiHi Ta mo3a ii Mexamu
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noBaxkanu TerssHy MuxaiiJliBHY 3a 11 HEeBUYEPIHUM
iHTepec OO0 HayKW, BeJWYe3Hy Ipale3daTHICTb Ta
MyIpe KEepiBHMIITBO, JIOOWIM 3a BEJIUKY AYIICBHY
LLIEIPIiCTh Ta ONITUMI3M.

Bxxe mpoiinuio miBpoKy, sIK HeMa€ 3 HaMu TeTsHU
MuxaiiniBHu. lyke NpUKpo i 6osisiue mucaTu mpo Hel
B MUHYJIoMY 4aci. OcTaHHi Micsiii cBoro XXuTTs TeTsiHa
MuxaiiiBHa MYXHbBO Ooposacsl i3 HEeBOJIAraHHOIO
XBOpOOOI10, ajie, SIK i paHille, Opajga aKTMBHY Y4acTh
Y XKUTTI BifJIly TPOMiYHUX Ta CYOTPOIIYHUX POCIUH
ta HBC 3aranom, peaarysaja cTaTTi, ucaja peleHsii,
pobuia 3ayBakeHHSI 1O OOTPYHTYBaHHSI HOBOI TeMU
BiIUIiJTY, TJIaHyBaJla HOBI eKcrieauilii 10 B'eTHamy.

3 KOXXHUM MPOXUTUM BxKe 0e3 TersHu MuxaiiniBHI
JHEM MM BC€ TJIMOIIE PO3YMIEMO YHIKaJIbHICTH IL€l
JIIOIMHU, 11 HETTOBTOPHICTh TA BEJIUY.

Cpitna mam'ate mnpo TersiHy MuxaittiBHy
YepeBueHKO — BiIOMOro BYe€HOro-00TaHiKa, Jigepa
HAyKOBOiI  IIKOJM, MPEeKPacHOTro OpraHizaTopa,
Myaporo Buutens i kepiBHUKa, IMBOBUXKHO €HEPIiliHY
KpacuBy JKiHKY, SIKa JTIOOMJIA KUTTS W HECTPUMHO
pyxajlacsl BIiepell, Ha3aBXIW 3aJIMIIMTbCS B HaIMX
ceplIsix.

Mu — koseru Ta yuyHi TersHu MuxailmiBHM —
HaMaraTUMEMOCh OYTH TiTHUMU ii TTaM'SITi.

Biuna Bam mam'sth, nopora TetssHo MuxaitniBHoO, i
BiuHa Bawm mranal!

H.B. 3AIMEHKO, JI.1. BYIOH,
JI.A. KOBAJTECBHKA, P.B. IBAHHIKOB,
M.B. TAITOHEHKO, B.C. BAXPYIIIKIH
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Ceimniii mamM’aTi BUIATHOTO BYEHOTO
Bbopuca Muxaiiiosnua MIPKIHA

(16.07.1937 —

9 cepnug 2017 p. Ha 81-My poli XWUTTS MepecTano

ouTuCS ceple BMIATHOIO, BCECBITHHLO BiTOMOTIO
pOCIfiCBKOTO BYEHOTO — 3aCHOBHUKA Y(PUMCHKOL
reo0OTaHiIYHOI IIKOJM, MOKTOpa OiOJOTIYHMX HaykK,
npodecopa, YJieHa-KOPECTIOHAEHTA Axagewmii
Hayk Pecny6niku bamikoproctaH, 3aciy>XKeHOro
nmislya Hayku Pociiicekoi @eneparii i Pecrybmiku
bamikoproctan, mnpodecopa Kadeapu  exkosorii
bamkupcbkoro aep>kaBHOro YHiBEpCUTETY, TOJIOBHOIO
HayKOBOro CcCHiBpoOiTHUKa Ydumcbkoro IHCTUTYTY
oionorii PAH Bbopuca Muxaiinosuua MipkiHa.

Bin nHapommBes 16 jmumnHsg 1937 poky B M. Yda B
pomuHi ciyxk00BIiB. ¥ 1959 p. 3akiHunB KazaHcbkuit
JIep>KaBHUM yHIBEpCUTET, e Ha Kadenpi reodoTaHikKu
npaupoBaJu Y4YHi BugaTHoro BueHoro A.f. Topns-
rina Ta 30eperaucd Tpagullili #oro  IIKOJH,
30KpeMa 3 PO3BUTKY KiJIbKICHUX METOMAIB aHasi3zy
pociauHHOCTI. B.M. MipkiH B acmipaHTypi HaBYaBCSI
Ha Kadeapi 6otaHiku JIeHiHIpaaChKOro nep>KaBHOTO
YHIBEpPCUTETY, MO 3aKiHYEHHI SIKOI YCITIIIIHO 3aXUCTUB
KaHauaatcbky (1963), a 3romoM — JOKTOPCBHKY

© 1.B. 1IYBHHA, 2018
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nuceprarito (1972). 3 1970 p. kepyBaB CTBOPEHOIO
HUM JiabopaTopi€lo reo0oTaHikv [HCTUTYTY Oiosoril
AH Pecny6miku bamkoprocran (Pocist). ¥V 1971-—
1975 pp. HEOAHOPA30BO OYOJIOBAB paAsTHChKO-
MOHTOJIbCBKI Oiosoriuni ekcneauuii AH CPCP i AH
MHP, B sixux OpaB yyacTh akagemik €.M. JlaBpeHKoO.
bopuc MuxaitnoBuy 30iACHUB YUCAEHHI eKCIeauLii
Ha Tepuropii Pocii —y 3axigauit Cubip, aensty Boarn,
JIOJUHY AMYpY, OXOIMB CBOIMU JOJiIXKEHHSIMU
CepenHio A3zito, YKpaiHy.

HaykoBumu iHtepecamu b.M. MipkiHa Oynu
reodoraHika, kiacudikailisg pPOCIUHHOCTI, Teopis
CyKIIeCilt, aHTpomiuHa TpaHchOopMallisi POCIUHHOCTI.
BennuesHoro ioro 3aciayroio € CTBOpeHHS Y(PHUM-CHKOI
reo0OTaHiYHOI IIKOJU, SIKAa i MOHWHI 3aJUIIAETHCS
HaliOibpIl aBTOpUTeTHOIO B Pocii Ta 3HaHOO 3a ii
MexaMu. MeToro 11 poOOTH € po3poOJIeHHSI MUTAaHb
B raiysi ditolieHosorii, nTuHaMiku I Kiacucbikaliii
POCIMHHOCTI, MOZICJTIIOBAHHS OpraHisauii iToleHOo3iB.
Po3BuHyTI TyT imei Ta 0cobJMBO HayKOBa MisIIbHICTh
bopuca MuxaiinoBuya OTpUMalyd BUCOKI OLIIHKU
aBTOPUTETHUX YueHUX. 3okpeMa Pobept MakiHTOLI —
BU3HAYHMI aMEPUKAHCHKHUII €KOJOT — 3a PO3POOKY
Teopil Kiacudikauii pocaMHHOCTI Ha3BaB b.M.
Mipkina "ekomoroMm inocodii i MeTaekoJgorom".
barato yacy B.M. MipkiH NOpuaiissB BUXOBAaHHIO
MOJIOJOTO TIOKOJiHHS BueHMX. BiH migrorysas
20 pokrtopiB i 70 KaHAMOATIB HayK, a WOro y4Hi —
MpauooTh TaKoX W B YKpaiHi, CTBOPUJIM BJACHi
IITKOJIH.

b.M. MipkiH omny0JiKyBaB caMOCTiiiHO Ta
y cmiBaBTOpcTBi MMoHam 1500 HayKoBHUX IIpallb,
OlLIbLIICTD 3 SKMX HAJPYKOBaHAa B BITYM3HAHUX |
3apyOiKHUX XypHanax. BiH € aBropom moHan 40
MoHorpadiif, a TakoX MiIPYYHUKIB IJIs BUILOI Ta
cepenHboi mKkomu. Cepen Oro KHUT 0COOJIMBE Miclie
3aiimae "Hayka o pactutenmpHocTH" (1998), B sIKiit
BUCHUI PO3IJISAAE iCTOPil0 Ta CydyaCHUM CTaH HaykKu
MPO POCIMHHICTh — MIKAUCIUTIIIHAPHOTO HAyKOBOTO
KOMILJIEKCY, 110 IOCIIIKYE BiTHOIIEHHS POCIWH i
YMOB CEpeIOBHUIlIAHA Pi3HUX pPIBHAX OpraHizaiii.
B kxHU3i getanbHO TpeAacTaBieHi OCHOBHI KOHIIEIIIi
BUBYEHHSI POCJIMHHOCTI Ha PiBHi BUAY, MOIYJISLIi,
DOCJIMHHOIO yIpyIlyBaHHS Ta iHGMPaleHOTUYHUX
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¢itoxopiii. OCHOBOIO aHaJli3y Teopii HayKW IIpo
POCIMHHICTL € KOHTUHYyaJli3M, MOJIiBEpreHTHO-
KOHBEPIeHTHAa MOIeIb PO3BUTKY Ta II00ymoBa
LKA SBMIL yCiXx PiBHIB y mpocTopi i 4aci. KHura
3 poompauboBaHumMu  bopucom  MuxainoBudyeM
OKpEeMUMU pO3[iIaMU [Biui Oyna TepeBHIaHa Ta
oTpUMaJja HalBMIIY OLIHKY MiKHApOJIHUX HAYKOBUX
TOBApuCTB, 30KpemMa MixHapoaHoOI acoliallii HayKu
npo pochauHHicTh (International Association for
Vegetation Science, IAVS).

bopuc MuxaiinoBuy OyB UJIGHOM peIKoJeriii
0araTbOX  MIXXHApOOHMX  HAyKOBUX  KypHaiB,
3okpema "Folia geobotanica et phytotaxonomica”,
BiITIOBigAaIbHUM pEIaKTOPOM 1 WIECHOM peaKoJIeTii
MepioAUYHUX BUJAHb €KOJOTIYHOTO i Fe000TaHIYHOTO
npodimo KpaiH konumrHboro CPCP, Bucrtynas
peleH3eHTOM MoHorpadiyHux BuIaHb. JleKinbka
BimoMux 3apy0ixkKHMX MoOHorpadiii Oyiu repekiaaeHi
pocilicbKO0 MOBOIO 3a yyacTi boprica MuxaiiyioBuua,
30KpeMa BCEBiTHbO Bigoma pobota P. VYittekepa
"CoobmuiectBa u akocuctemsl (1980).

bopuc MuxaiioBuu OyB sICKpaBUM TpeACTaBHU-
KOM KOJICKTMBY BUCHHUX, SKi CTalud aKTMBHUMH
yJ4acHUKaMU MpoLecy MoAoJaHHsI i30JIs11i1 paasiHCbKOL
reo0OTaHIKU i CIIPUSIIN 1i iHTerpailii y CBiTOBY HayKy
B IPYTiii MOJIOBUHI MUHYJIOTO CTOpPivYsl. 3a CIOBaMU
baraTbhox, 1ie Oyna (paKTUUYHO PEBOJIIOLIS BiTYU3HSIHOI
diToueHonorii. Came 3aBasku boprucy MuxaitioBuuy
Oyna ormyOsikoBaHa Tiepiia B KoauinHbomy CPCP
moHorpadist  "Kmaccudukanmsi  pactutesbHOCTH",
3pobsieHa 3a meTonoM bpayH-bianke. A mpoBeneHa
y 1980 p. Bcecoto3na Hapana 3 kinacudikailii pociauH-
HOCTi 3amoyaTKyBaja KOJEKTUBHE YCBiIOMJIECHHS
PO HEOOXimHICTD Mepexonay Ha MPUHLMIIA ¢KOJIOTO-
dnopuctuuHoi knacudikaiiii, sgky bopuc Muxaii-
JIOBMY  BJIYYHO  Ha3BaB  'CMHTaKCOHOMIUYHHMM
ecriepanTo”. B Vi npoxoauian craxkyBaHHST OECSATKHA
cnewiamicriB-reodoranikiB. Cam bopuc Muxaitnosuu
MPOBOAMB JISI HUX YMCJIEHHI ceMiHapy, YUTaB JIEKLil
3 nuTaHb Kiacudikauii pocaHHocTi. Moro pomnosini
30Mpaiu BeJUKi ayIUTOpii i MPOXOAWIN B aTMocdepi
TOCTPUX AMCKYCiil, TPeAMETOM SIKUX OyIM aHaiTUIHi
acreKTHU repesar eKoJoro-gizioHoMiuHO1 Ta €KOJIOro-
daopucTuyHoi Kinacudikauiii. Marepianu Takux
00TOBOpPEHb APYKYBAJIUCSI B HAyKOBUX XypHalax 3
PI3HUMU OILIIHKaMU, HE 3aBXIu AO0OPO3UUIUBUMMU.
VY oBileiiHOMy MeMyapHOMY BuIaHHI bopuca
MuxaitnoBuua "OctpoBa apxumnenara "[Tamsates" (2007)
BiH MucaB, 110 OUCKYCil — lie He3MiHHMU aTpulyT
HayKOBOTO TOBApMCTBA i MAlOTh TMTPOBOJUTHUCS B CTUII
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IUTIOpali3My, a CYCIIUILCTBO BMIJIO KOPUCTYBaTUCS
IHCTPYMEHTOM KOHBEHLiOHAiCTChKUX TOTrOIKeHb
MMpo, 3a BIWIMM BUCJIOBIIOBAaHHSM  YYCHOTO,
"tTuMuacoBi ictuHn". LliKaBo Big3HAYMTH, IO TEIeEp
NpUOIYHMKM Ha3BaHMX Kiacudikaliii Maitke He
JIMCKYTYIOTh, 4, HaBNaKW, oOuABa MiIXOAW OTpUMAIU
PO3BUTOK, 1110 JIMILIe HaOIMKaE iX, a HE PO3'€THYE.

Ha rtepenax VYkpainu bopuc Muxaiinosuu OyB
3HAHMI SIK BEIMKU I BUSHU I i €HTY31aCT BIPOBAIKEHHS
HOBITHIX METOMIB re00O0TaHIYHUX HOCIiIKeHb. Came
3aBISIKM WOro eHeprii i HamoJIerIMBOCTI B YKpaiHi
BIEPIIIC OTPMMAaB IOIIMPEHHS MiXKHApPOTHWI METOH
€KOoJIOro-(MIOPUCTUYHOI Kiacudikallii poOCIMHHOCTI.
Takx, Ha mowatky 80-X pp. MHUHYJIOrO CTOPIYYS
bopuc MuxaitioBuu mpoBiB 'y KueBi gexinbka
ceMiHapiB Ta MpakKTUYHUX 3aHITh 3 JAHOIO METO.MY.
Big Toro uyacy TpuBaB HOro MOCTiIAHUII HayKOBUIA
3B'SI30K 3 YKpaiHCbKUMU OoTaHiKaMM. PesynbraTom
TBOpPYOI CHiBIpalli CTaqd YUCIEHHI MyOuiKarlil
KOJEKTUBHUX pOOIT Yy TMPOBIAHUX BITUM3HSIHUX i
3apyOiKHUX TEPiOAWYHUX BUIAHHSIX, MPUCBIYEHUX
NUTAHHSIM CUHAKCOHOMII, METOI0JIOTI1 Ta
aKTyaJIbHUX MUTaHb PO3BUTKY Teo0OTaHiKU. JIpykom
BUMIIZIO  JeKiJibka  KOJEKTUBHUX  MoOHorpadiii.
Y cniBaBTOpPCTBI 3 TMPOBIIHUMU YKPaiHCHKUMMU
BueHUMU A.M. IpomsuHcekum i F).A. 3100iHUM
OIyOJIIKOBAHUI TIepIINii Yy KOJUIIHbOMY PamgsaH-
cekomy Cotosi  "CroBapb-CIIpaBOYHMK IO  arpo-
¢uroueHonorun u ayropeneHuio” (1991). V¥V Hbomy
NPEeICTaBIEHO HEOOXiAHWI  MiHiMyM arpodito-
LIEHOJIOTIYHUX, JIYKO3HaBYUX, (ITOLIEHOJOTIYHUX i
3araJIbHOCKOJIOTIYHNX BiIOMOCTEl, IO JO3BOJISIOTH
OpIEHTYBATUCSl B CyYaCHUX €KOJIOTiUHUX Tigxomax
0 BUPOINYBaHHS Pi3HUX CiIBCHKOTOCITOTAPCHKIX
KYJIBTYD, i B palliOHaJIbHI CUCTeMi BUKOPUCTaHHS Ta
MOJIIIIEHHSI TPUPOAHUX 1 CiSTHUX KOPMOBHX YTillb.
s pobGoTa € MPOMOBXEHHSIM HampsMy OioJOriyHOL
IUCUUIUIIHU — arpoekoJiorii, sIKy 3acHyBaB Ile Ha
novatky XX ct. JI.LI. PameHchkuit Ta sika oTpumaia
IIMPOKUI PO3BUTOK i TIpaKTUYHE BIIpoBamKeHHs. TTin
KepiBHMLTBOM bopuca MuxaitioBuya O4OJIIOBAaHUIA
HUM KOJIEKTUB I'PYHTO3HABIIIB i arpOHOMiB pPO3pOOUB
KOHIIETILIiI0 €KOJIOTIYHOro iMIepaTUBY CiIbCbKOTO
rocriogapctBa Pecnyoniku BaiikoprocrtaH, B OCHOBY
SJIKOro OyJaM MOKJIaJeHi HaKOMWYeHi TeOpeTUYHi ©
MPaKTUYHi 3HAaHHS 3 IPOAYKTUBHOCTI KOPMOBUX YTi/lb,
YPOKAMHOCTI Pi3HUX TPABOCYMIIlIEN JTYYHO-CTEIOBUX
YIPYIOBaHb, AMHAMIKW POCIMHHOCTI MaCOBUIIL TOIIIO.
B nyGaikariisix 3 uporo Hanpsamy bopuc MuxaiiioBuu
PO3BUHYB VsBJEHHSI TIpO TapaMeTpu CTilKOCTi
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"cecTallHUHTY" arpoekoCcHUCTeM 1 BIIepIle I10Ka3aB
pOJb B Hilt 6i0TUYHOTrO Pi3HOMAHITTS.

bopuc MuxaiiioBuy 3poOMB BaroMmii BHECOK
He JiiIle y Teopilo kiacudikallili poCIMHHOCTI Ta
CBITOBY CMHTaKCOHOMIIO, a i B PO3pOOKY KiJIbKiCHUX
METO/IiB y Teo0OoTaHilli, IMOJiMOAEIbHOI KOHIIEIIIii
npupoau (QIiTOLEHO3iB, y Teopilo W TPaKTUKY
30epexxeHHsd  OiopiHOMaHiTTA. B mpoGiemaruiti
OXOpOHU OiOpi3HOMAHITTS BUE€HMIT OOIPYHTYBaB Ha
NPUHLUIIAX MIXKHAPOAHUX CTAHIAPTIB TeOpilo Ta
KOHIICTILII0 CUCTEMU MPUPOJOOXOPOHHUX TEPUTOPiii
Pecniyoniku bamkoproctadH. BiH po3poOuB HOBUIA
HamnpsiM JIOCHiIKeHb — Kiacudikalilo BOIOPOCTEM-
Makpo@iTiB i LIiaHOOaKTePiEBO-BOIOPOCTEBUX LIEHO3IB
3 BUKOPUCTAaHHSAM (DJIOPUCTUYHUX KPUTEPIiB.

IIpotarom GaraThbox POKIB HaAMpPyXeHOI HayKOBOI
nisiibHocTi  bopuc  MuxaiinoBuu  6arato  yBaru
MPUAIISAB €KOJIOTIYHIl OCBiTi, TOCTIiHO IPYKYyIOUU
B TIEPIONMYHUX BHIAHHSIX CTATTi 3 IIbOTO IUTAHHS.
CnibHO 31 CBOEK [JOPYXKMHOIO Ta HEOAMIHHUM
CMiBaBTOPOM  OiJbLIOCTI HMOro HayKoOBHUX IIpallb
MiAroTyBaB MOHAI JECATOK MiIPYYHMKIB i MOCIOHUKIB
IJIST yY9OOBUX 3aKIa/diB.

bopuc  MuxaitioBud  3aBXIM  BiApi3HSIBCS
MPUCTPACTIO B AOCHIAHUUBKIA POOOTI Ta BEIUKUM
YMIiHHSIM 3aXOMUTH CBOIMM imesMu i 00'exHaTH
CreLialicTiB pi3HUX HanpsMiB O0oTaHiku. Bononmiroun
MaJKOI0 3aIliKaBJEHICTIO B PO3BUTKY OOTaHIYHOI
HayKu, HEBUYEPITHOIO €HEPTI€I0 i TaJJaHTOM yYE€HOTO
cBiTOBOro piBHS, bopuc MuxaiijoBud moCTiiiHO
MiATPUMYBaB BCiX, XTO MparHyB 3pOOUTH CBili BHECOK
y Hayky. Moro mpupomHa o61apoBaHiCTh, LIMPOKa
epyaullisi, T100aIbHE MUCIEHHS 3aIUIIaThCs 3pa3KOM
LIKOJW KUTTS 1 TJIOAOTBOPHOI mpaii MIsl KoJer i
VYHIB — TIOCHiZOBHMKIB HaykoBuUX igeii bopuca
MuxaiinoBuya. upoxke KOJIO IHTepecCiB,
¢deHOMeHalbHa  HayKoBa  iHTYillis, JIEKTOPChbKa
MalCTepHiCTb, MeNaroriyHuMii TajaHT i YCHILIHICThb
KepiBHMKA 3aBXIW MPUBAOIIOBAIIM  BCiX, XTO
mpaioBaB i crigyBaBcsd 3 HuM. lle ocobiuBo
CTOCYETbHCS IIIMPOKOTO 3araay MOJIOAI, sSika BUpOCia Ha
inesax bopuca MuxaiinoBrnya MipkKiHa i HUHI mparHe
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HacjaigyBaTd Oarari OposiBU SICKpaBOi OCOOMCTOCTI
bopuca Muxaitnosuua.

bopuc MuxaitnoBuu HajexaB OO IUICSIAA BUCHUX,
SKUX BiI3HaYaJd BHYTPIllIHA CcBOOOMdA, TIMOOKa
MOPSIHICTb, TOCTPE BIMUYTTS CIPaBEIIMBOCTI i
HaMoJIeTJIMBOCTI Y BiICTOIOBaHHI BJIACHOI TOYKHU 30DY.
Bin OyB cuibHOO moguHoo. ITpoTsiromM ocTaHHiX
30 pokiB OOpOBCS 3 BaXKOIO XBOPOOOIO, ajie 3Mir
BUOYIyBaTU CBOE XXMTTS TaKUM YMHOM, 11100 BOHa
He 3aBaxajla TOJIOBHOMY Yy HOro XWUTTI — Hayui. Y
CBOIX JIMCTaxX BiH HIKOJIM HE CKapXXWBCI Ha 3I0POB'S.
HaBmaku, 3aBXam 3HaXomWB BIYYHI adopu3Mu
ycrinHoi 60poThOU 3 Helo.

IToptper bopuca MuxaitnoBuya Oyne HEIOBHUM,
SKIIO HE 3rajaTH IIPO MOTO TUBOBIKHUI XapakKTep,
(oHTaHyIOUMIT i 3aBXAU NTOPEUYHUI TYMOp, a TaKOX
YUCJEHHI i HaA3BUYAliHO SICKpaBi BUCJIOBIIOBAHHS 3
Haroay pi3HOMaHITHUX moniii. barato 3 HUX MOXHa
3HAMTU Ha CTOPIiHKax BXe¢ HA3BAHOIO MEMYyapHOTO
BugaHHs "Octposa apxurnenara "[lamsars", HanpukiIan:
"HIIMO TaK He 3MIIHIOE [OpyxXOy, SK CITiJIbHA
my6ikaris”, "nmucaTy pereHsii Ha poOoTy MOTPiOHO,
OCKiIBKM KpiM O3HalOMJIEHHSI 3 HeEw, € Hamis
OTpUMAaTH ii B TOTAPYHOK', "OYmb-sIKWIA pe3yJIETaT
MOTPiOHO TOBOAUTH IO HAYKOBOI CITIIBHOTH' Ta iH.

VY cBoix cnoragax bopuc MuxaiioBuu BinzHauaB
BEJIMKE 3aXOIUIEHHSI Ta JIIOOOB [0 KJIACUYHOI
MY3UKM, SIK€ BUHUKIIO IlIe B IOHAlIbKi poku. BiH OyB
npuctpacHuM (izoPoHICTOM i BOJIOHIB COJIIHOIO
KOJIEKIII€I0 3aIKCiB KJIIACUYHOI MY3UKHU. 3aKOXaHUU
B OINEpHE MUCTELTBO, IPOTSTOM OaraThboX pPOKiB
BUCTYITaB My3WYHUM KPUTHUKOM, Harmmmcap nmoHazn 500
crareit Ha My3uuHi Temu. binbiie 40 pokiB bopuc
MuxaiioBuu BiB 'y balllkupcbKomMy aep>KaBHOMY
yHiBepcuteti "Kiyo roOuMTeTiB OnepHOi My3uKu'.
Bin maB no0Opuii ronoc — TeHOp, 3HaB OaraTo IiceHb i
OITepHUX TAPTill, AKi MpeKpacHO BUKOHYBAB.

Cpitma mam'ate npo bopuca MuxaiinoBuua
MipkiHa — BHJIATHOTO BYEHOTO, MPEeKPACHOTO
rnemarora, IPOMaJCbKOro Jisgya, 4yiHy, A00py i

IYIIEeBHY JIIOAUHY — Ha3aBXIN 30epeKeThCs Y CeplIsiX
BCiX, XTO H1Oro 3HaB i MTPaIIOBaB i3 HUM.

A.B. IVEUHA
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