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de Lange PJ., Wang J., Barkla J.W., Marshall A. 2020. Solenogyne christensenii, comb. nov. (Asteraceae: Astereae), a new
combination for a New Zealand species. Ukrainian Botanical Journal, 77(2): 73-80.

Abstract. The new combination Solenogyne christensenii (Petrie) de Lange, Jian Wang ter & Barkla comb. nov. is validated for a
New Zealand species originally published as Abrotanella christensenii Petrie. The species is described, illustrated and differentiated
from similar and related taxa. The species is seriously threatened, being known with certainty only from the South Island of New
Zealand where there is one extant population in Otago, though the species was also known historically from the type locality, Hanmer
Plain, North Canterbury.

Keywords: Abrotanella, Asteraceae, Astereae, flora, new combination, New Zealand, Solenogyne, Solenogyne christensenii,
taxonomy
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ne Jlanre I1./x., Ban 13sub, bapkna [Ix.B., Mapwann E. 2020. Solenogyne christensenii, comb. nov. (Asteraceae: Astereae),
HOBa KoMmOiHauis as Buay 3 Hosoi 3enannii. Yrpaincokuii 6omaniunuii scypran, 77(2): 73-80.

! Texuiunuit ynisepcuter YuiTek

Oxuneny 1142, Hosa 3enanis

2 Tepbapiit Kincnena, BpucOeHcbkuii GoTaHiaHui caJ

Tysour, Ksincnena 4066, ABcrpaitist

3 Manenia 9010, Hosa 3emanmis

Pedepar. Hosa xombGiHatist Solenogyne christensenii (Petrie) de Lange, Jian Wang ter & Barkla comb. nov. 3anpornonoBana Jyist
Bunay 3 HoBoi 3enannii, skuii 1o Toro OyB onucanuii sik Abrotanella christensenii Petrie. IlomaHo omnc Ta inmroctparii BUIy, BKa3aHi
{oro BiZIMiHH BiJl MOAIOHKX Ta criopiaHeHnx BuiB. Leit Bua nepeOyBae 1if 3arp03010 3HUKHEHHSI, OCKITBKH BiH J0CTOBIPHO BiIOMUIA
mmre 3 [TiBgenHoro ocrposa Hosoi 3enanzii, xe 306eperiacs e ogHa NOMy swist B perioni Oraro, xo4a paHinie Buja OyB TaKox
BiJJOMHIA 3 THIIOBOTO MiCLIE3HAXOKEHHsI Ha piBHUHI XeHMep y MiBHI4HIN yacTuHi periony Kenrepoepi.

Karwuosi caoBa: Abrotanella, Asteraceae, Astereae, Solenogyne, Solenogyne christensenii, HoBa komOiHamisi, HoBa 3emanmis,
TaKCOHOMIsI, (ropa

©2020 PJ. de Lange, J. Wang, J.W. Barkla, A. Marshall. Published by the M.G. Kholodny Institute of Botany, NAS of Ukraine. This is an open access
article under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits use, distribution,
and reproduction in any medium, provided the original work is properly cited
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Introduction

The genus of Solenogyne Cass. was established by Cassini
(1828) for those plants that resemble Lagenophora Cass.;
the latter is now recognized as a genus containing ca. 25
species occurring mainly in Australasia, South America,
and southern and south-eastern Asia (Wang, Bean, 2019).
Cassini (1816) initially published this as "Lagenifera",
the spelling of which he later corrected to Lagenophora
(Cassini, 1818), and that latter spelling was conserved
(Art. 14.11 of the ICN: Turland et al., 2018) following the
nomenclatural proposal by Nicolson (1996). Subsequently
the two genera (Solenogyne and Lagenophora) were
united by Hooker (1860) and Bentham (1867), and this
was followed by Maiden and Betche (1916). It was
Davis (1950) who revised and reinstated Solenogyne as
a distinct genus. Her research was followed by Cabrera
(1966) who further distinguished the two genera by
differences in their achenes, e.g., those of Solenogyne are
without a beak and glands.

As currently circumscribed, Solenogyne includes
four species (Fig. 1, 2): three in Australia and one in
Japan. At the time when the genus was erected, there
was only one species recognised, S. bellioides Cass.
described from near Port Jackson (modern Sydney
area), New South Wales, Australia (Cassini, 1828).
Exactly a century later, Koidzumi (1928) published
S. mikadoi Koidz., the second species of the genus from
Amamiohsima [Amami Oshima, Amami Islands of the
Satsunan islands group, Kagoshima Prefecture], Japan.
Solenogyne gunnii (Hook.f.) Cabrera from Tasmania
and S. dominii L.G.Adams from Australian Capital
Territory, as the third and fourth members of the genus,
were published by Cabrera (1966) and Adams (1979),
respectively. Solenogyne mikadoi is now often treated
as Lagenophora mikadoi (Koidz.) Koidz. ex H.Koyama
(cf. Plants of the World Online http://powo.science.kew.
org/taxon/249376-1), although this is not confirmed by
phylogenetic studies (Nakamura et al., 2012; Sancho
et al., 2015), or followed in Australasia (Schonberger
etal., 2019).

New Zealand has three Solenogyne species, all treated
as naturalised: S. mikadoi, S. dominii, and S. gunnii
(Drury, 1974; Webb et al., 1988). Of these, S. mikadoi
is extremely uncommon, while S. dominii is locally
common, particularly around Christchurch and Banks
Peninsula. Solenogyne gunnii is the most widespread
species, often occurring as an urban weed in lawns and
street side verges in the main centres of New Zealand.
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Figure 1. Distribution of the genus Solenogyne (A) and showing
the two known locations for S. christensenii for the species in
New Zealand (B), Hanmer Plain (the type locality, shown as
an open circle because that population is now assumed to be
extinct) and Wanaka, at the source of the Clutha River (black
circle)

An enigmatic species of Abrotanella Cass., known
only from the type collected by Charles E. Christensen
from the Hanmer Plain, Amuri District, North Canterbury,
was described by Petrie (1915) as A. christensenii Petrie.
However, following critical examination of the type,
this species was considered by Swenson (1993) to be
conspecific with Solenogyne gunnii. There the matter
of Abrotanella christensenii seemed to rest until an
Asteraceous plant was discovered in a herbfield under
kahikatoa (Leptospermum scoparium JR.Forst. &
G.Forst. s. 1.) shrubland, near the outlet of Lake Wanaka,
on the side of the Clutha River, Otago, by John Barkla
in the early 2000s. That plant morphologically matched
the type of Abrotanella christensenii; it was tentatively
assigned to Solenogyne gunnii by Peter de Lange though
it differed from that species with respect to its smaller
overall stature, leaf colour, size and shape, and by having
fewer disc florets. Specimens from this population
were included in a phylogenetic study of Lagenophora
(Sancho et al., 2015) where they were found to be sister
to Solenogyne gunnii, thus further highlighting the
possibility that these plants represented a fifth species of
Solenogyne, the one endemic to New Zealand.

Ukrainian Botanical Journal, 2020, 77(2)
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Figure 2. Solenogyne species. A: S. bellioides, Dungog, Australia (image: H. Rose). B: S. christensenii, cultivated plant, Stokes

19y

Valley, Lower Hutt, New Zealand (image: J.R. Rolfe). C: S. dominii, Cashmere Hills, Christchurch, New Zealand. D: S. gunnii,
Cashmere Hills, Christchurch, New Zealand (images C, D: P. Enright). E: S. mikadoi, Kagoshima, Japan (image: Y. Uchiyama)

Following further examination of herbarium material
and live plants, it is evident that Abrotanella christensenii,
though allied to Solenogyne gunnii as Swenson (1993)
thought, is a distinct species in its own right, and so a new
nomenclatural combination in Solenogyne is made here.

Materials and methods

This article is based on the study of live plants cultivated
in Dunedin, South Island, New Zealand, by John Barkla
and the morphological examination of Solenogyne
material at AK, BRI, CHR, MEL and WELT; herbarium
acronyms follow Thiers (2020—continuously updated).
All measurements are based on live plants, as well as
dried material, except the dimensions of florets, in which
material was reconstituted with boiling water.

Vkpainucexuii 6omaniunuii ocypuan, 2020, 77(2)

New combination

Solenogyne christensenii (Petrie) de Lange, Jian
Wang ter & Barkla, comb. nov.

Basionym: Abrotanella christensenii Petrie, Trans. &
Proc. N.Z. Inst. 47: 51 (1915).

Type: New Zealand, South Island, Amuri, Hanmer
Plains, March 1912, C.E. Christensen (holotype: WELT
SP02098) (Fig. 3).

Note: Although Petrie (1915) did not specify a type,
Cheeseman (1925) makes clear that there were only the
two specimens held by Petrie, stating (p. 1005) "Only 2
specimens, which have been kindly lent [our emphasis]
to me for examination by Petrie have been found",
both specimens, are the same Christensen gathering
that were forwarded by Leonard Cockayne (as became
his practise when dealing with taxonomic matters: see
Cockayne (1926), Thomson (1990), and de Lange (2019)
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Figure 3. Holotype of Abrotanella christensenii Petrie, WELT SP02098. A: herbarium sheet. B: close up of one of the two plants
mounted on the type sheet (image: P.J. de Lange)

for an account of Cockayne's stance on taxonomy)
to Petrie. These are now mounted on the same sheet,
WELT SP02098 (Fig. 3) held in the Petrie Herbarium,
and labelled in Petrie's hand "Type Specm.". Therefore,
Art. 9.1 of the ICN (Turland et al., 2018) applies, e.g.,
"A holotype of a name of a species or infraspecific taxon
is the one specimen or illustration [bold type our
emphasis here and thereafter]| (but see Art. 40.4) either
(a) indicated by the author(s) as the nomenclatural
type or (b) used by the author(s) when no type was
indicated. As long as the holotype is extant, it fixes the
application of the name concerned (but see Art. 9.15)".
With respect to the number of specimens, Art. 8.2 applies
("for the purpose of typification a specimen...... may
consist of a single organism, parts of one or several
organisms, or of multiple small organisms") because
the two specimens mounted on WELT SP02098 are
part of the same gathering used by the naming author
to describe Abrotanella christensenii. Nevertheless,
Swenson (1993, p. 3) was under the impression that
the two specimens referred to by Cheeseman (1925)
were different collections held by different herbaria,
perhaps misunderstanding Cheeseman's statement that
Petrie "lent" him the specimens to study, stating "...that
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no more collections than the two cited by Cheeseman
(1925) exist, i.e. the type specimens: C. Christensen,
March 1912 (lectotype WELT). However, I have only
been able to locate one of these sheets, the one deposited
in Wellington (WELT), the second was presumably
deposited in Auckland (AK) by Dr Petrie, but no type
is held according to the herbarium". Thus he cautiously
referred to WELT SP02098 as "Lectotype" presumably
following the type statement of Allan (1961, p. 695)
("Type: W[ELT], C.E. Christensen") in the belief that two
specimens had existed, and that one of those was now
missing. However, Cheeseman on examining Petrie's two
specimens (in fact, two plants) returned them to Petrie,
and they now reside on the same herbarium sheet in
his herbarium. Therefore, the type statements by Allan
(1961) and Swenson (1993) can be taken as lectotype
designations, but only if two or more syntypes or other
original elements exist (or definitely existed). Since there
are good reasons to believe that Petrie used only the two
plants now mounted on the same sheet in WELT, that
specimen in fact constitutes the holotype for his species
name.

Ukrainian Botanical Journal, 2020, 77(2)



Description (Fig. 3, 4): Small perennial rhizomatous
tufted herb up to 30 mm tall and 50 mm across; roots
and rhizomes fibrous; stem very short (leaves in basal
rosette); leaves and scapes firmly attached to stem and/
or rootstock. Leaves 15-25, oblanceolate, obdeltoid
to cuneate, 10-20(-25) x 5-8 mm (10-5x longer than
wide), with a winged petiole-like base 8-10 mm long;
leaf apex tridentate; leaf margins serrated (rarely repand-
sinuate), usually with 4-6 teeth either side, each lobe
0.5-1.0 mm long; adaxial leaf surface glossy, initially
green, maturing bronze-green or brown mottled, or
maroon-brown; adaxial surface pilose, hairs patent
eglandular, 0.3—1.8 mm long, 3-8 per mm?; abaxial leaf
surface pale glossy green, + glabrescent; hairs present on
young leaves, unevenly shedding with leaf maturation,
eglandular, pubescent, = appressed, 0.4-0.8 mm long,
0-2 per mm?, hairs; both leaf surfaces papillate, papillae
c. 0.01 mm long, more or less evenly distributed; leaf
margins pilose, hairs eglandular patent 3—4 per mm?,
0.2—1.0 mm long; lateral veins slightly raised and usually
visible adaxially, obscure abaxially. Scapes terete and
smooth on fresh specimens, channelled on dry ones,
4-8 per tuft, each 5-20 mm long at anthesis, 10-30 mm
long at fruiting stage, 1.5-2.5 mm diameter throughout;

Vkpainucexuii 6omaniunuii ocypuan, 2020, 77(2)

Figure 4. Cultivated plant of Solenogyne christensenii showing
(A) growth habit, inflorescences, flowering and fruiting capitula
(B, C) (images: J.R. Rolfe)

scape bracts 0, or occasionally furnished with 1, ovate
to orbicular, chartaceous c.1.5 x 0.4 mm bract; scape
indumentum including eglandular hairs 0.3-1.0 mm
long, patent, spreading or mixed weakly appressed /
retrorse; 1-6 hairs per mm?; and papillae to ¢.0.01 mm
long, scattered throughout the scape. Capitula 1.8-2.2
mm long, 2.8-3.0 mm diameter; involucral bracts 18-22
in 2 rows, glabrous or occasionally papillate along
midrib on outer surface, ovate to broadly oblong, apex
obtuse to rounded, margins pink, ciliate in upper distal
Y5—%4; outer bracts 1.2—-1.6 x 1.0-1.6 mm, inner bracts
1.1-1.2 x 0.9—1.0 mm. Receptacle flat to slightly convex,
0.8—1.2 mm diameter. Ray florets tubular, creamy to pale
pink, 18-20 in 2-3 rows; tube 0.4—0.7 mm long, 0.1-0.12
mm wide; style 0.5-0.8; stigma 2-branched ¢.0.02 mm
long. Disc florets 0-3; corolla pale yellow, tubular, c.1
mm long, outer surface glabrous; corolla lobes 5, deltate,
c.0.1 x 0.1 mm; stamens 5, to ¢.0.4 mm long; style c.0.6
mm long; sterile ovary ¢.0.3 mm long. Achenes glabrous,
more or less flattened, narrowly obovoid, straight or
slightly curved, 0.9-1.1 mm long by 0.3-0.5 mm wide
excluding beak, uniformly yellow green, darkening to
brown at maturity; achene edges smooth; achene beak
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Figure 5. The habitat of Solenogyne christensenii on the side of the Clutha

River, near Lake Wanaka, Otago, New Zealand. A: habitat

on side of river bank adjacent a small walking track. B: close up of the habitat showing open herbfield in which the species grows.
C, D: sterile young plants of Solenogyne christensenii (images: J.W. Barkla)

0.1-0.2 mm long, without obvious annular collar at its
apex, c¢. 0.1 mm diameter.

Additional specimens examined. New Zealand.
Ex Cultivated, South Island, Otago, Clutha River,
J.W. Barkla s.n., Mar. 2009, CHR 605697.

Etymology: Petrie (1915) named this species after
Charles E. Christensen (1876-1938) who was the first
person to collect this species, as Abrotanella christensenii,
during his botanical exploration of the vegetation of
Hanmer Plain, Amuri District, North Canterbury, New
Zealand (Godley, 1994).

Distribution and habitat: Endemic to New
Zealand where it is restricted to montane shrubland at
approximately 280 m above sea level in the upper Clutha
Valley of Otago (Fig. 1). At its only extant site (Fig. 5)
it grows in tiny patches within a 25m? herbfield on silty
riverbank under dappled shade provided by 2—4 m tall
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kahikatoa. Common associated native forbs include
Dichondra brevifolia Buchanan, Galium perpusillum
(Hook.f.) Allan, Colobanthus strictus Cheeseman,
Centella uniflora (Colenso) Nannf., Leptinella sp.,
Pseudognaphalium  luteo-album (L.) Hilliard &
B.L.Burtt (sensu lato), Ranunculus foliosus Kirk,
Epilobium komarovianum H.Lév., Carex breviculmis
R.Br., Carex resectans Cheeseman, and Isolepis sp.
Common associated naturalized forbs and grasses
include Prunella vulgaris L., Pilosella officinarum
Vaill., Centaurium erythraea Rafn subsp. erythraea, and
Agrostis capillaris L. (plant names are given mainly as
accepted in de Lange & Rolfe, 2010, and Schonberger
etal., 2019).

In the past it has also been recorded from "bare spots in
dry fescue [Festuca novae-zelandiae (Hack.) Cockayne]
tussock steppe" from the Hanmer Plains (Petrie, 1915).
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Phenology: In the wild both flowers and fruits were
observed mid-April. In cultivation, plants have been
observed beginning to flower in January, with fruits
evident a month later, with fruiting extending at least
through to May.

Affinities: Solenogyne christensenii (Fig. 4) is of
similar appearance to S. gunnii (Fig. 2, D), but differs by:
the leaf size (usually 10-20 x 5—8 mm for S. christensenii,
usually 20-100 x 5-20 mm for S. gunnii) and leaf
shape (usually oblanceolate, obdeltoid to cuneate for
S. christensenii; narrowly obovate and obtuse for
S. gunnii); the obtusely serrate leaf margins (sinuate to
undulate for S. gunnii); the short and hirsute scape to 30
mm long in fruit (up to 100 mm long in fruit and woolly
for S. gunnii); the fewer and shorter disc florets (0-3 and
c.1 mm long for S. christensenii; usually 7-9 and ¢.2 mm
long for S. gunnii); the smaller achene size (0.9—-1.1 mm
long for S. christensenii; 2.0-2.5 mm long for S. gunnii);
and the flattened achene edges (achene edges more or
less thickened for S. gunnii).

Solenogyne christensenii also resembles S. dominii
(Fig. 2, C), from which it differs by: the pilose leaves
(glabrate for S. dominii); smaller leaf size (usually 30—50
x 7-12 mm for S. dominii); the shorter scape (up to 70
mm long in fruit for S. dominii); the fewer and shorter ray
flowers (18-20 and 0.4-0.7 mm long for S. christensenii;
usually 35-60 and 0.8-1.2 mm long for S. dominii);
the fewer and shorter disc flowers (usually 10-14 and
2.0-2.5 mm long for S. dominii); the smaller achene size
(2.0-2.5 mm long for S. dominii).

Conservation status: Solenogyne christensenii is an
extremely uncommon species only known with certainty
from one small population comprising less than 100
plants. Under the New Zealand Threat Classification
System (Townsend et al., 2008), its conservation status,
as Abrotanella christensenii, is listed as Nationally
Critical qualified ‘DP’ [Data Poor] and ‘EF’ [Extreme
Fluctuations] by de Lange et al. (2018).
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Abstract. Historical records and the current status of Chenopodium ficifolium (Chenopodiaceae) in New Zealand are considered.
This species of Eurasian origin was and still is occasionally reported in New Zealand as a casual alien since its supposedly first record
by Kirk in 1896, who found the species in 1892 in the port of Wellington on a ballast heap. At least seven reliable collections / records
are known from locations ranging from the North Island (Auckland and Wellington) to the South Island (Christchurch), and one of
the southern Titi Islands. However, the actual distribution of the species in New Zealand is probably underestimated because of its
similarity to C. album. Probably C. ficifolium was initially introduced to New Zealand much earlier than 1892, as evidenced by the
herbarium specimen collected by J. Everard Home in the 1840s. That specimen was recently found in the Turczaninow historical
herbarium at the National Herbarium of Ukraine (KW); it is one of many other historical specimens at KW that were collected
in New Zealand by Home, A. Cunningham and R. Cunningham in the first half of the 19" century. Most probably, Turczaninow
received these New Zealand specimens from the Royal Botanic Gardens Kew in exchange for his Siberian or other collections. We
expect that a thorough revision of New Zealand specimens in the Turczaninow herbarium at KW may bring important and interesting
results not only on native plants (including type specimens), but also for non-native species introduced during the early stages of the
European colonization, which will document their earliest stages of expansion in New Zealand.

Keywords: alien species, Eurasia, Chenopodiaceae, Chenopodium ficifolium, herbarium, history of botany, New Zealand
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Mocskin CJL', ne Jlanre IT.Jx.> 2020. IMepma 3uHaxiaka nenomiueHoro uyxunus? CBiIueHHsI PAHHBOTO 3aHECEHHS
Chenopodium ficifolium (Chenopodiaceae) no HoBoi 3enanpnii. Yxpaincoxuii 6omaniunuii scypran, 77(2): 81-89.

TaetuTyT GoTaniku im. M.T. Xononxoro HAH Ykpainu

Byil. Tepemenkicrka 2, Kuis 01004, Yipaina

*TexHosoriunuii incruryTt YHiTek

IT/ckp. 92025, Byn. Bikropii (3axin), Oxnenn 1142, Hosa 3enanuis

Pedepar. Posmisinarotecs icTopuuHi BigomMocTi mono tpamwisaust Chenopodium ficifolium (Chenopodiaceae) Ta cyvacHuii craryc
Bunay B Hogiit 3enanaii. Lleid Buj eBpasiiicbkoro moxomkeHHs: HaBoAuBCs 11t HoBoi 3enmaHii sik BUITaIKOBO 3aHECCHU I aIBEHTUBHHN
BUJI, IpUHAIMHI 3 yaciB nepinoi BkasziBku Kupka 1896 poky, sikuii 3uaitmioB C. ficifolium y1892 poui B mopty M. BemniHrron Ha
Kymnax kopabensHoro Oanacty. Bimomo monaliMeHmIe ciM HaaiifHUX 300piB ab0 BKa3iBOK y Pi3HUX reorpadiqHux perioHax — Bix
[liBaiuHOTO OCTpOBa (OKINeHn i Bemutinrron) xo [liBnernoro (Kpatictuepu) Ta ogroro 3 miBneHHnX octposis Titi. [Ipore, dpakTnyne
nomupenHst Buay B Hosiil 3enmanmii, WMOBIpHO, BHsIBICHE HEJOCTAaTHBO uepe3 ioro moaibuicts mo C. album. BiporigHo 1o,
C. ficifolium 6yB ynepuie 3anecenuid 1o HoBoi 3enanpii 3Ha4HO panime, Hix y 1892 poui, mpo 110 cBiguuTh repOapHUii 3pasok,
3i6panmii . EBepapmom Xoymom y 1840-x pokax. Lleit 3pazok HemonasHo OyB 3HaliieHU B icropuaHOMY repOapii Typuaninosa
(cknagoBa yactina HarioHanasHoro repOapito Yipaiuu — KW); 1ie nuiire oqus i3 6arathox paHHix 3paskiB y KW, 3i6panux Xoymom,
A. Kanninremom i P. Kanninremom y Hogiit 3enanaii B mepmriit monosuni XIX cromitrs. [lIBname 3a Bce, TypyaHiHOB oTprMaB 1ii
HOBO3ENAHJIChKi 3pa3ku 3 KopomiBcekoro 6oraniuHoro cany K''o B 0OMiH Ha cBoi cHOIpChKi UM 1HIN KOJEKIii. Mu cromiBaeMocs,
110 peTeNbHUI Heperisl HOBO3EIaH/IChKUX 3pa3KiB, HasiBHUX y repOapii Typuaninoa B KW, BUsSBUT Ba)KIIUBI Ta LiKaBi pe3ysIbTaTH
HE JIMIIE 070 a0OPUTeHHHUX POCIIUH (BKJIIOYAIOUH TUIIOBI 3pa3KH), aje i I[0/10 aJIBEHTUBHUX (Yy>KOPiTHUX) BHIB, 3aHECEHUX Ha
PaHHIX eTarax eBpOIEeHChKOi KOMOHI3AIIIT; I1e T03BOJIMTH MPOSCHUTH HaliIaBHIIII eTanu iXHboi ekcriaHcii B HoBiit 3emanii.

Kuarwuogi ciioa: Chenopodiaceae, Chenopodium ficifolium, anBentuBHuii Bu, A3ist, repbapiii, icropist 6otaniku, Hosa 3emanmist

© 2020 S.L. Mosyakin, P.J. de Lange. Published by the M.G. Kholodny Institute of Botany, NAS of Ukraine. This is an open access article under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits use, distribution, and reproduction
in any medium, provided the original work is properly cited
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Introduction

Chenopodium  ficifolium Sm. (Chenopodiaceae, or
Amaranthaceae sensu APG) is a species of the genus
Chenopodium L. in the strict sense, meaning the group
that resulted from the recent segregation of Dysphania
R.Br. (see Mosyakin, Clemants, 2002, 2008; Clemants,
Mosyakin, 2003; Fuentes et al., 2012b) and several
other now recognized genera, such as Blitum L.,
Chenopodiastrum S.Fuentes, Uotila & Borsch, Lipandra
Mogq., Oxybasis Kar. & Kir., Teloxys Moq. (Fuentes et al.,
2012a, b). This generic rearrangement is now widely
accepted (see an overview in: Hernandez-Ledesma
et al., 2015, etc.). However, alternative views on generic
delimitation in the group also exist. For example,
Feodorova (2014, 2018) advocated a much wider
circumscription of Blitum, including Lipandra, Oxybasis,
and Chenopodiastrum. Zhu and Zhang (2016) and Zhu
and Sanderson (2017) recognized additional segregate
genera Roubieva Moq. and Neobotrydium Moldenke;
however, it is not justified from both phylogenetic
and morphological viewpoints (see comments in
Sukhorukov et al., 2016a, 2019) because both Roubieva
and Neobotrydium are phylogenetically deeply nested in
Dysphania. The new genus Carocarpidium S.C.Sand.
& G.L.Chu proposed by Zhu and Sanderson (2017) for
C. californicum (S.Watson) S.C.Sand. & G.L.Chu (that
species was originally described and is now properly
accepted as Blitum californicum S.Watson, earlier it was
also known as Chenopodium californicum (S.Watson)
S.Watson) should also better remain in Blitum.

Within Chenopodium sensu stricto, C. ficifolium is
an important species from taxonomic and evolutionary
perspectives because it is a diploid (2n = 18) representing
one of the primary evolutionary lineages, either the
extended B-genome group of diploids (also containing
C. suecicum Murr and some other less known species)
or a close sister group to the core clade of B-genome
diploids. Such diploids through hybridization and
allopolyploidy gave rise to several other groups and taxa
of derived tetraploids and hexaploids (Walsh et al., 2015;
Mandék et al., 2018, and references therein). The names
C. serotinum L. and C. viride L. were partly misapplied
to C. ficifolium (see details in: Aellen, 1941; Uotila, 1979;
Mosyakin, [amonico, 2018).

Chenopodium ficifolium is widespread in temperate to
subtropical regions of Eurasia, from Atlantic Europe in
the west through southern Asia to the East Asian region
(Aellen, 1929, 1960-1961; Uotila, 1997, 2001a, b; Paul,
2012; Mosyakin, 2016; Clemants, 2006; Sukhorukov
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et al., 2016b, 2019; etc.). The species is also known as
occasionally introduced in many other regions of the
world, such as North America (Clemants, Mosyakin,
2003; Mosyakin, 2016, and references therein), Australia
(Wilson, 1984; mentioned as not confirmed), and New
Zealand (Kirk, 1896; Allan, 1940; Sykes, 1982; Webb
etal., 1988, reported as casual). The highest morphological
and probably also genetic diversity of C. ficifolium s. 1.
is concentrated in southern (Indian subcontinent) and
southeastern Asia, where several infraspecific taxa are
recognized, in particular, C. ficifolium subsp. blomianum
(Aellen) Aellen (C. blomianum Aecllen) and some
varieties (see Aellen 1928, 1960-1961; Uotila, 1997,
2001a; Mosyakin, 2016; Mosyakin, Mandak, 2018, and
references therein). Most probably several additional
infraspecific entities or even segregate species will be
recognized among Asian representatives of this group in
the future.

In our opinion, C. ficifolium s. 1. originated or at least
diversified in southern and southeastern Asian regions,
while in western Eurasia, including most of Europe,
this species is an introduced archaeophyte (e.g., Preston
et al., 2004). It is a more recent alien (kenophyte or
neophyte; for terminology, see Richardson et al., 2011)
in other parts of the world, as compared to Europe. In
addition, at least some records of C. ficifolium worldwide
are based on misidentifications, and thus the patterns of
distribution and dispersal of that species in various parts
of the world should be critically re-assessed based on
reliable herbarium evidence.

Chenopodium ficifolium in New Zealand: available
historical evidence

Sykes (1982) listed C. ficifolium as first reported from
New Zealand by Kirk (1896). In that article Kirk reported
his observations on "the introduction of injurious weeds
in earth-ballast" of ships visiting the port of Wellington.
Chenopodium ficifolium was initially revealed "in great
abundance" (Kirk, 1896: 506) on a ballast heap at a
railroad near the port; the following information was also
provided: "Amongst the plants of the first year [1892 —
SM. & PdL.] were Chenopodium ficifolium, Emex
australis, Alternanthera sessilis, Galinsoga parviflora,
Echium plantagineum, Cenia turbinata, Bowlesia
tenera, Cichorium endivium, none of which made their
appearance the second year [1893 — S.M. & P.dL.] except
the Chenopodium, which occurred in some quantity, and
was represented by a few straggling specimens last year
[1894 — S.M. & P.dL.], although not a scrap is to be seen
at this date [in 1895 — S.M. & P.dL.]" (Kirk, 1896: 502).
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Cheeseman (1906: 1085) mentioned Kirk's specimen or
specimens in Appendix II "List of plants naturalized in
New Zealand", but not in the main part of his Manual
of the New Zealand Flora. Subsequent reports of it from
New Zealand were by Sykes (1982: 327) who noted
C. ficifolium from "Wellington, Christchurch, Ashburton
etc.", whilst Webb et al. (1988: 523) treated it as a C
record (i.e., a failed or casual naturalization), noting that
the species "has been collected in Wellington (in 1894)
and occasionally elsewhere since". Thus, it looks like the
apparent first appearance of C. ficifolium in New Zealand in
the 1890s was as an ephemeral, and that to date this species
is still regarded in New Zealand as an uncommon casual
rather than fully naturalised species (Webb et al., 1988).

The question remains though, was Kirk's 1894
observation of Chenopodium ficifolium truly the first
occurrence of this species in New Zealand? Considering
the importance of shipping to the then fledgling New
Zealand colony, and the virtual absence of any interest in
biosecurity or indeed local expertise versed in recognising
new incursions during the 1800s, we think it highly likely
that that there were possible earlier introductions of that
species (as well as some other unnoticed alien taxa)
within ship ballast, agricultural goods, or packaging
material. Central to this problem is deciding on a date of
a "first" introduction or naturalization, an issue that has
been treated in differing ways by New Zealand botanists
and flora writers. Clearly it is difficult to truly know the
exact date of when a species has arrived. Realistically,
when such dates are given, they more often than not
reflect the first undisputed herbarium evidence of an
introduction event, thus a putative "first record", rather
than the actual "oldest" specimen. By way of example,
the accepted "first record" supporting the naturalization
of Banksia integrifolia L.f. (Proteaceae) to New Zealand
was given as 1991 by Webb et al. (1995) despite the
existence of specimens predating that record by four
years (E.K. Cameron 1987, AK herbarium; here and
below herbarium acronyms are given following Thiers,
2008—onward). While "first records" have a specific
meaning to the authors concerned, to the general public
the distinction is less clear, potentially causing problems
when dealing with the incursion of exotic biota that pose
a threat to New Zealand's indigenous biota, ecosystems,
landscapes, and economy (see an overview in: Allen,
Lee, 2006).

Below we explore this problem through the
documentation of a herbarium specimen of Chenopodium
ficifolium, most probably collected from northern New
Zealand by J. Everard Home in the 1840s.
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The specimen of Chenopodium ficifolium from New
Zealand in the Turczaninow herbarium at KW

During a search for additional type specimens
of Chenopodium s. 1. in the Turczaninow Historical
Herbarium at the National Herbarium of Ukraine (KW,
the herbarium of the M.G. Institute of Botany of the
National Academy of Sciences of Ukraine), Sergei
Mosyakin noticed in the general blue-paper folder
labeled as "Chenopodium album" a specimen with
the following label: "Chenopodium album L. | [one
letter illegible, probably Greek y or € — S.M.] viride
Mogq. | Nova Zeelandia | Everard Home", KW barcode
KWO001003098, Fig. 1. The handwriting on the label
corresponds to that on some other labels of Home's New
Zealand specimens in the Turczaninow herbarium, e.g.,
the labels of original specimens of Geranium homeanum
Turcz., KWO001001014 and KWO001001016 (see
Mosyakin, de Lange, 2019). Most probably such labels
are curatorial because their handwriting is different from
that of J. Everard Home.

The original identification of the plant on the label
of KW001003098 (C. album var. viride) needs some
comments. This identification probably refers to the
variety-rank name used by Moquin-Tandon in one of
his publications. Moquin-Tandon (1840: 29) in his
Chenopodearum monographica enumeratio used the
name C. album L. y [var.] viridescens St.-Amans [sensu
Mogq.] with a synonym "Chenopodium viride plurimorum
Auct. non Linn.", thus indicating that the name
C. viride L. s. str. (which he then accepted in the sense
now partly corresponding to C. opulifolium Schrad. ex
Koch & Ziz (1814); see Moquin-Tandon, 1840: 28) was
misapplied by many authors ("plurimorum auctorum")
to that variety. The reference to "St. Am." in Moquin-
Tandon (1840: 29) refers to the book Flore Agenaise by
J.F.B. de Saint-Amans (1821).

Saint-Amans (1821: 105) proposed the variety-rank
epithet viridescens for C. viride L. s. str., as it is evident
from his citation: "B. C. a. [Chenopodium album var.]
viridescens. Grappes plus laches... C. viride. Linn. Sp.
319, exclus. Vaill. Syn... J.B. Hist. 2. p. 972". Since in
the protologue of var. viridescens the name C. viride was
cited in synonymy, the name C. album var. viridescens St.-
Amans is a superfluous name for the earlier combination
C. album var. viride (L.) Pursh (Art. 52.1 of the ICN:
Turland et al., 2018). In turn, Pursh (1813: 198) validated
his variety B viride (variety-rank combination in modern
terms) through a direct reference to Willdenow (1798:
1303), where Linnacan C. viride was accepted as a
species.
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Figure 1. The specimen of Chenopodium ficifolium Sm. from the Turczaninow Historical Herbarium (KW-TURCZ) at the National
Herbarium of Ukraine (KW): "Chenopodium album L. | [one letter illegible, probably Greek y or &, meaning a variety] viride Moq. |
Nova Zeelandia | Everard Home", KW barcode KW001003098
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For var. viridescens, Moquin-Tandon (1849: 71)
applied in his treatment in de Candolle's Prodromus the
same nomenclature and the same taxonomic concept
as he did earlier (1840) in his Enumeratio..., but in
1849 he also accepted C. album ¢ [var.] viride based
on C. viride L. s. str. The treatment in Prodromus was
probably the source of identification of the New Zealand
plant in the Turczaninow herbarium.

Now the name C. viride L. has been proposed for
rejection (Mosyakin, lamonico, 2018) because of the
uncertain identity of its type and also because that name
was widely and inconsistently misapplied by many
authors to several related or even quite unrelated taxa
of Chenopodium, including species now accepted as
C. ficifolium, C. opulifolium, C. suecicum, etc.

Reconstructing a possible history of Home's
specimen of Chenopodium ficifolium

The British naval officer Sir James Everard Home
(1798-1853) was also a plant collector who contributed
to British herbaria with his specimens from China and
Australasia (Beasley, 2000; Godley, 2010; JSTOR Global
Plants, 2013—onward). Plant collections of or separate
specimens collected by J. Everard Home are known to
be deposited in the following herbaria: BM, K, LINN-
SM, and FI (Jackson, 1901; Murray, 1904; Lanjouw,
Stafleu, 1957; JSTOR Global Plants, 2013—onward).
Until recently, no published information was available
on the presence of Home's specimens in KW, but now we
understand that many of his important specimens, mainly
those from New Zealand, are incorporated in the vast
Turczaninow historical herbarium (see Marchant, 1990;
Mosyakin et al., 2019; Mosyakin, de Lange, 2019, and
references therein).

Captain Home was given command of the frigate
HMS North Star in 1841 and served on that ship until
1846. During this period, he in 1841-1842 participated
in military operations (the First Anglo-Chinese War,
also known as the Opium War) and did some scientific
observations in China, visited and was stationed in
Australia, and also visited New Zealand four times, in
1843, 1845, 18451846, and then briefly in 1852 (Godley,
2010; JSTOR Global Plants, 2013—onward). It is thought
that most of his botanical collections from New Zealand
were made during the second and third visits there, so
probably the specimen of C. ficifolium (KW001001014)
was collected in the mid-1840s.

Jackson (1901: 33) reported that Home's collections
from Australia and New Zealand were received by the
Kew Gardens in 1846-1851. He, however, noted in the
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introductory part of his list that "there is no detailed
records of the plants exchanged or presented to other
herbaria, so that, though the collections here named
were once here [at Kew] they may have since been
transferred to other possessors" (Jackson, 1901: 2).
That was probably what happened to some of the Kew
collections of Everard Home, which were exchanged for
some of Turczaninow's specimens. Jackson (1901: 65)
listed "Turczaninow, Nicolas Stepanowitch, Baical,
1833-42" [the reported years cover most of the Siberian
period (1828-1844) in the life of Turczaninow], thus
indicating that the K herbarium received duplicates of
Turczaninow's Siberian plants, which were used by the
author for compiling his Flora Baicalensi-Dahurica; for
bibliography and other details on that Flora, see Stafleu
(1969), Lipschitz (1964), and Stafleu & Cowan (1986).

Murray (1904: 87 156) reported that the Department
of Botany of the British Museum received in 1843
"90 plants from the cast coast of China collected and
presented by Sir Everard Home; the following year, 51
plants were presented" (Murray 1904: 87). In 1846 the
Museum received "715 plants from Australia and the
Pacific Islands, collected and presented by Sir Everard
Home; in 1853, 400 plants, with numerous cryptogams,
were presented; in 1854, 174" (Murray, 1904: 88). This
information is also summarized on p. 156, where Murray
(l.c.) reports 141 plant specimens from China presented
in 18431844, and totally 1286 specimens from Australia
and the Pacific presented in 1846 and 1853. It should
be noted that in that case Murray (l.c.) reported the
donations of Captain Sir J. Everard Home (2" Baronet),
not to be confused with his father Sir Everard Home
(1756-1832; see Beasley, 1997, 2000), a British surgeon
who was also mentioned (as "Sir Everard Home, Bart.
[Baronet]") in the same volume as the presenter of a
paleontological specimen, the "part of the vertebral
column of Ichthyosaurus, from Lower Lias, Lyme Regis"
(see Woodward 1904: 202, 298).

The visits of British ships to the Australasian region
(Australia and/or New Zealand) and various southern
and eastern regions of Asia (China, India, etc.) during
the same navigation were definitely not exceptional. The
ships often stopped in various East Indian and Chinese
ports for supplies or trade items on the way to and from
Australia and/or New Zealand. Early introductions
of various weedy species brought to New Zealand in
the 19" century with agricultural / horticultural goods
and supplies or ship ballast are documented in many
publications (see Allan, 1940; Williams, Cameron, 2006,
and references therein).
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Since C. ficifolium is one of the common species
of Chenopodium in these parts of Asia (or the most
common Chenopodium in some regions, judging from
the experience of Sergei Mosyakin at various herbaria
containing SE Asian specimens), there is little surprise
that the seeds of that weedy species were probably
brought to New Zealand quite early, in the first half of the
19" century, as contaminants of grain or other agricultural
goods, or with ship ballast. Alternatively, the diaspores
of C. ficifolium may have been brought from Europe,
in particular, Britain, where that species was definitely
present at that time (Preston et al., 2004). Judging from
the characters of the KW specimen collected by Home,
the plant belongs to C. ficifolium subsp. ficifolium,
not to the Asian subsp. blomianum. However, subsp.
ficifolium is also rather widespread in eastern Asia (see,
e.g., comments in Dostalek, 1986) and the particular
morphotype represented by the specimen KW001003098
is known from both Asia and Europe. Thus, the direct
source of immigration in that case remains elusive.

One may argue that, since Home collected both in
China and New Zealand, his specimen of C. ficifolium
may have in fact originated in China but was mislabelled
as a plant collected in New Zealand. Indeed, a chance
of mislabelling always exists for any old herbarium, and
such occasional cases are known in the Turczaninow
herbarium as well, a few of them applicable to taxa
supposedly described from New Zealand (see comments
in Gardner, 2020). However, in our opinion, in the
particular case of C. ficifolium this chance is almost
negligible and definitely not higher than that with
any other average specimen from the Turczaninow
collection. The specimen of C. ficifolium and its label
look naturally as if they belong to each other and, judging
from impressions that were on the original blue-paper
folder containing the specimen, neither the plant nor the
label were misplaced since the times when Turczaninow
placed them there. The realistic possibility of an event of
early introduction of that species to New Zealand, either
from its native range in Asia or from its secondary range
in Europe, is discussed and evaluated above.

Chenopodium ficifolium in New Zealand: the
present status

In the interim Chenopodium ficifolium remains an
uncommon plant in New Zealand. In that country it is
known from at least seven collections lodged in the three
main herbaria of New Zealand, AK, CHR, and WELT. On
this evidence, the species is still a casual in that country's
naturalized flora. However, despite the few collections
available, it seems to be rather widespread (even if
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scattered), with collections, including the Home specimen
discussed above, ranging from the North Island (where
it has been collected from Auckland and Wellington)
to the South Island (Christchurch), with one collection
from Poutama Island, one of the southern Titi Islands
located south-west of Rakiura / Stewart Island. One
recent iNaturalist observation (https://www.inaturalist.
org/observations/36525112; also available from GBIF:
https://www.gbif.org/occurrence/2579254739) made on 9
December 2019 in Christchurch shows three photographs
of plants unmistakably identifiable as C. ficifolium s. str.
The species is probably more widespread than this, as it
has been widely confused with C. album, an extremely
common and widely distributed naturalized species
found throughout New Zealand, including the Chatham
Islands (Webb et al., 1988; de Lange et al., 2011).

Judging from its present-day "ecological behavior" in
Europe (see, for example, Preston et al., 2004; Thomas,
Palmer, 2015, electronic supplement; Nobis et al., 2018,
etc.), C. ficifolium has a rather low invasive potential
and its chances to become a noxious invasive weed in
New Zealand are rather low. However, other studies list
C. ficifolium among "weeds that are increasingly spreading
in Europe", especially weeds of grain legumes and root
crops (Weber, Gut, 2005). The personal experience of
the first author (Sergei Mosyakin) in Ukraine indicates
that in that respect C. ficifolium is a rather unpredictable
"oscillating” species, which sometimes can appear
locally in great abundance (especially in crop fields or
in gardens), but in just a few years can disappear totally
or almost totally from that particular locality. Thus,
New Zealand botanists, ecologists and farmers should
keep a watchful eye on that seemingly innocent (not yet
invasive) alien species.

Concluding remarks

The case described in the present note emphasizes
the importance of old historical herbarium collections
for tracing the dispersal and immigration patterns of
alien species across the globe. A special revision of
the 19-century herbarium specimens of Chenopodium
(especially those identified as C. album, C. viride, etc.)
from New Zealand is needed to confirm that C. ficifolium
was indeed first brought to New Zealand and occurred
there almost 50 years before it previously known "first
official" record by Kirk (1896), or if additional collections
were made between the mid-1840s and the 1890s.

We expect that a thorough revision of New Zealand
specimens of early collectors and explorers, such as J.
Everard Home, Allan and Richard Cunningham, which
were recently revealed in the Turczaninow historical
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herbarium at KW, may bring important and interesting
results not only on native plants (including type
specimens), but also for non-native species introduced
during the early stages of the European colonization,
which will document their earliest stages of expansion.
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Abstract. The article presents the results of investigation of the population structure of Betula pendula at four iron ore mine dumps
(tailings) of the Kryvyi Rih area, of the Northern and Central Mining-and-Processing combines (NorthMPC and CMPC). Totally,
eleven population loci on the Petrivskyi and Avtomobilnyi dumps of the Pershotravnevyi quarry, dump No. 7 and Petrivskyi-2 dump
of the Hleyuvatskyi quarry of CMPC were investigated. The area of population loci, number and density of different aged individuals
in each locus, as well as their percentage for each dump were ascertained. The morphometric parameters of the largest trees of
Betula pendula on the Petrivskyi dump and trees of the generative age in all population loci were studied. A high-level vitality state
of adult (mature) individuals in all population loci has been noted. We observed frequent changes of life forms of Betula pendula:
sprout-forming, trees with few trunks (up to 3) and multi-stemmed trees (more than 3 trunks) formed as a result of the development
of additional trunks from resting or adventitious buds under specific conditions of iron ore dumps in the Kryvyi Rih area. One-
sided, bilateral and versatile dominant directions of the spread of self-seedlings in various loci were revealed. An analysis of the age
structure demonstrated that out of eleven population loci, ten are young, in six of them plants are capable of complete self-renewal;
a single locus is ripening, in which only 58% of generative individuals can recover. According to results of the study of the vitality
structure, eight population loci belong to the flourishing type and three — to the depressive one. It has been found that the vitality of
individuals depends on the environmental conditions as well as physical and chemical properties of the substrate. Due to constant
self-renewal and self-maintenance in all the eleven population loci, Betula pendula can form stable primary populations under
extreme conditions and thus is perspective for recultivation of technogenically disturbed landscapes.

Keywords: Betula pendula, iron ore dumps, population locus, self-seedling, self-maintenance
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Kopumxos LI, ITerpymkesud FO.M. 2020. Ilonynsiuiiina crpykrypa Betula pendula (Betulaceae) Ha 3a/1i30pyiHux BigBajax
Kpusopixxa. Vkpaincoxuu bomaniunuii srcypuan, 77(2): 90-103.

Pedepar. HaBeneHo pe3ynsraTu 1OCTIHKEHb TOMYISIIHHOT CTpYKTYpH Betula pendula wa 3anmizopyaHux BinBanax KpuBopixoks, o
Hanexatb 110 [liBHiuHOTO Ta LlenTpanbHoro ripanyo-30aragysansaux kom6inaris (I1iBal 3K ta LII'3K). Beporo 6ymno nocmimkeno 11
MONYJILIHHNX JIOKYCIB Ha YOTUPBOX BijBanax — [leTpiBcbkomy, aBTromoOinsHOMY BifBaii [lepmiorpaBHeBoro kap'epy, Bigaii Ne 7
I'meroBarceroro kap'epy LII'3K Ta na BimBaini Ilerpichknii-2 ImeroBarcekoro kap'epy LII'3K. BeranoBneHo mronty mOmymsIifHIx
JIOKYCiB, KUIBKICTh 1 INUTBHICTH PI3HOBIKOBUX OCOOMH Y KOKHOMY JIOKYCl Ta IXHIM BiZICOTOK Ha KOXXHOMY BiaBami. BuBueHO
MOp(hOMETPHUYHI MapaMeTpu HAWOUIBIINX 32 po3MipoM nepeB B. pendula Ha TleTpiBchKoMy BifiBaji Ta IepeB y TeHEpaTUBHIN (asi
B yCIX MOMJIALIAHAX JOKycaX. BiaMideHO BUCOKHH piBEHB KHUTTEBOTO CTaHY JOPOCIUX 0COOMH y BCixX 11 MOMyNmsAiitHAX JTOKycax.
3agikcoBaHo, 1110 HEPIAKO y pociuH B. pendula BinOyBalOThCs 3MIHU XKUTTEBOT (POPMH: TIOPOCTEYTBOPIOIOI, HeGararocToBOypOBi (3
2-3-ma cToBOypamu) Ta 6aratoctoBOYpoBi epeBa (Oisblie 3-X cTOBOYPIB), sIKi yTBOPIOIOTHCS BHACIIIOK PO3BUTKY HOBUX CTPYKTYP
(cToBOYpiB Ta cTOBOYPIIIB) i3 CIUITYMX 200 JONATKOBUX OpYHBOK. BUSIBIIEHO 0HO-, 1BO- Ta Pi3HOCTOPOHHIN JOMIHYFOUI HAPSMKH
MOLIMPEHHS CaMOCIBY B PI3HHUX JIOKycaX. AHali3 BIKOBOI CTPYKTypH Mokazas, mo 10 3 11 momymsuiifHuX JIOKYCiB € MONOJUMHU,
y IIECTH 3 HUX POCJIMHHM 3JIaTHi J0 MOBHOTO CaMOBIJHOBJICHHS Ta B €JHMHOMY, SIKMW € 3pII0YNM, MiJPICT COPOMOXKHUIT BiJIHOBUTH
e 58% TeHepaTUBHUX OCOOWH MICHs TXHBOTO BiIMHUpaHHS. 3a pe3ylabTaTaMH JOCIHIIKEHHS BITANTITETHOI CTPYKTYpH, BiCiM
MOMYJSIIHHNX JIOKYCIB HaJeXaTh /0 MPOLBITAIOYOT0 THITY, TPU — O JACHPECUBHOrO. 3'sICOBAHO, IIO PiBEHb )KUTTEBOCTI OCOOMH
3aJIe)KUTh BiJ] YMOB ICHYBaHHS Ta (Pi3MKO-XIMIYHUX BIIACTHBOCTEH cyOcTpary. 3arajiom, 3aBAsky HOCTIHHOMY CaMOBIJHOBIICHHIO i
caMOMIATpUMaHHIO, Betula pendula yTBOpIOE B eKCTpEMAIBHUX YMOBAX CTiHKi TIEPBUHHI MOMYJISAMIT 1 € MEPCICKTUBHIM BUIOM IS
PEKyIBTHUBALT TEXHOTEHHO NMOPYLICHNX JaHIaTiB.

Kurouosi cinoBa: Betula pendula, 3anizopyaHi BigBaiy, MOMyJSIIIHHMI JTOKyC, CAMOCIB, CAMOBITHOBJICHHS

Beryn OCTaHHI POKM B YKpaiHi, OpiBHSHO 3 aepkaBamu €C,
) Mai’ke He MPOBOAMTHCS, a TaKOK BHACIIAOK BITBHOTO
[lnoma  nmpomucioBO  MOpYWIEHMX — TEPUTOPIH B cpopranmnoro mpupomHoro sapoctants. Lleil BaxmBmii

VkpaiHi cKiIagae COTHI THCSY TEKTapiB, a y BEIHUKHX
IIPOMUCIIOBUX perioHax, takux sik Kpusbac i J{on0ac,
TEXHOT'eHHI HOBOYTBOPEHHS — BiJIBaJIM, XBOCTOCXOBHIIIA,
Kap'epu — € TOTY)XHUMH OCEpeAKaMH 3a0pyJHEHHS
HABKOJIMIIHBOTO CEPeOBHIIA. Y TIONEpeIHi POKH
PEKyJbTHBALl TaKUX MOPYLIEHUX 3€MENb Yy CTEHOBIi
30HI YKpalHM TOCTIHHO TPUAUIAIACH BEJHKAa yBara
3 OOKy Jep)kaBH, pO3poOsUTHCh CTiliki Mozeni
BijHOBNEeHHS 1Mx Teputopiii (Bekarevich et al., 2003).
[lepeBakHa OULTBIIICTE TAaKWX MOJENCH Nepemdavana
MOKPHUTTSI TEXHOI'CHHO MOPYLIEHUX 3EMelib LIaApOM
IPYHTY Pi3HOI TOBLIMHH 3 METOI CTBOPCHHS YMOB JJIS

MpUPOAHUI MexaHi3M (opMyBaHHS OioreoneHo3iB Ha
BEJIMKUX 32 IUIOIICI0 aHTPOIIOTEHHUX HOBOYTBOPEHHSIX
Ha CHOTOAHI MajomocmimkeHuil. OKpemoi yBaru
noTpeOye KOJIOHI3a1lis IS PeBHUMH POCIMHAME TEPUTOPIH
y crenoBiii 30HI. lledl mpomec crmocrepiraeThcs Ha
KpuBopixoKki, He3BaXKalouu Ha JOBIOTPUBAJI MOCYXH, SKi
CYITPOBODKYIOTh 3arajibHe MOTCIUTIHHS KJIIMAaTy.
[MuTaHHAMU KOJIOHI3aMii BUIMMA POCIMHAMHY BiJlBa-
niB KprBOPi3bKOTO 3a1i30pyIHOTO OaceitHy 3aiiMaroThCst
oimemre 50 pokiB (Dobrovolskyi et al., 1979; Reva et al.,
1993; Pavlenko et al., 2017). Cepen nmioHepHHX BH/IIB,
Kl YCIINIHO KOJOHI3YIOTh TEXHOTCHHO TOPYIIEHI

npoBezeHHst OionoriyHoi pekynbTuBanii. Hanpuknan, Ha
TEXHOT€HHMX JaHAmadTax CTENOBOi 30HM CHIPHATINBI
YMOBH JUIs 3aCEJICHHS PI3HUX BHUJIIB POCIMH CTBOPIOBAJIH
IIISIXOM BHECEHHS IApy HACHUIIHOTO IPYHTY HE MEHIIE
120-180 cm (Zverkovskiy, Tupika, 2003). Opmnak
Mo/i0H1 3aX0/IM € TOBOJI TPYIOMICTKAMH Ta MOTPEOYIOTh
BEJIMKHX (pIHAHCOBO-MAaTePialbHUX PECYPCIB.

binbm sk cropiyHME  Oe3mepepBHUN  AKTHUBHHUI
PO3BHTOK  TipHMYOMO0YBHOI ~ TNPOMHCIOBOCTI Y
KpuBopizbkoMy  3ami30pyaHOMY  OaceiHi  NpH3BIB
10 GOpMyBaHHS BEIUKOI 32 IUIOHICI0 XAOTHYHO
PO3KHMIaHOI TEXHOTEHHO TIOPYLICHOI 30HM, OJHIEIO
3 HAWOUTBII CKIAJOBUX SKOI € Kap'epHO-BiABalbHI
yrBopenHst (Safonova, Reva, 2009; Babets, 2011).
YacTkoBe BiTHOBICHHS TaKWX TOKOPIHHO TOPYIICHIX
TEPUTOPIl MOXIIMBE, B TEpLIy Yepry, 3a IOMOMOTH
LTeCTIPSIMOBAHOI  O10NOTIYHOI PeKyabTUBAIlii, SKa B
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nanamadru Kpuopixoks, Buninserscst Betula pendula
Roth, mo ocenseTrbes Ta MOPIYHO YTBOPIOE CaMOCIB
HaBITh HAa THX TCPUTOPISX, J¢ IIC BIJCYTHI KBIiTKOBI
tpas'sai pociuan (Korshikov, Krasnoshtan, 2012). Tomy
3 MO3MLIH eKCIIEPUMEHTAIILHOI 1 IIPOMHCIIOBOT OOTaHIKH
Bun B. pendula morpeOye MTOCKOHAIOTO BHBUCHHS
JUIS  BCTAHOBJIICHHS IpCaJalTallifHIX MeXaHi3MiB
JKUTTE3JATHOCTI 32 BKPail eKCTPEeMaJIbHUX YMOB.
[IponukHenHss B. pendula Ha 3ami30pyaHi BimBaw
nodanoch Omam3pko 30-40 pokiB TOMYy BHACHIJOK
IIMPOKOTO BUKOPUCTAHHS HOTO B O3€JICHCHH] HACEJICHHUX
mict Kpusbacy. Ilporsrom ocrannix 20-30 pokis
BimOyBaeThCA TIPOIEC TIOCENCHHS, 3aKpilUICHHS Ta
posceneHus B. pendula Ha PI3HHX TPOMHCIOBHX
BimBamax Jlonbacy i1 [IpuaHinmpoB's HnUIIXOM 3aHOCY
TUTOZIB BUJTY 3 HACA/KEHb, SIKI 3HAXOSTHCS ITOOIN3Y X
HoBoctBopenux jganamadtis (Korshikov et al., 2012). B
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IHIIMX TPOMHUCIOBHX PErioHax y MeXax MPHPOIHOTO
Ta IHTPONYKIiiHOTO apeany B. pendula € akTHUBHUM
MIOHEPOM Ha TEXHOTCHHO MOPYLICHHX TEPUTOPISX
1 XapaKkTepU3YyEThCsSl IUBUIKAMH TEMIIAMH PO3BHUTKY
(Muzafarova, 2006; Vaht, 2010), mo mnposBII€THCI
Yy BIJJHOCHO pPaHHbOMY IIOYATKy IUIOJOHOUICHHS TP
HeBenmkid maci nepeBa (Evstigneev, Korotkov, 1992;
Konysbaeva, Ormanbekova, 2013). Ilnoau uporo Bumy,
0 MalOTh XOPOIIi aepOJMHAMIYHI BIACTHUBOCTI, 3a
JIOTIOMOTOK0 BITPY TOIIMPIOIOTHCSI HAa BEJHKI BifCTaHI
[0 HEepUMETPy TEPUTOPIi Ta MOTPAILIAIOTH Y CyOCTpar.
Hacinust mpopocTtae, yTBOPIOIOUH MIUIBHUK CaMOCIiB Ha
pisuux uactuHax BigBamiB (Kalashnikova, Migalina,
2012).

JlepeBHi BuIH, SIKi 31aTHI Ha TIPOMHUCIIOBHX BiIBaax
HE JIMIIEe POCTH Ha MicLi KyJIbTUBYBaHHS, ajle i 3aBISIKH
BIZICYyTHOCTI KOHKYpeHLil Ta CBOIM OlOJIOTiYHUM
OCOONMBOCTSIM ~ CTHXIMHO  PO3MOBCIOIKYBATHCS — #
3aXOIUTIOBATH HOBI JIUISTHKHM, € OUIbII KOPUCHUMH
3 TMPAKTHYHOI TOYKK 30py. BOHM moyXe BaXkIuBi 3
MO3MIIIT TMOMyJAIiHHOT Oioyorii, amke 3a paxyHOK
AKTUBHOTO CaMOBIJTHOBJICHHS B €KCTPEMAaJbHHUX YMOBaX
JIOKOPIHHO TEXHOTCHHO 3MIHEHHX EKOTOIIB MOXYTh
dopmyBaT cTiiiki TonymsmidHI - cTpykTypu. Llnmu
XapaKTepUCTHKAMHU Bi3HaYaeThcss U B. pendula, sika
Ha 3ai30pyIHUX BinBanax KpHBOPLXOKS € BaKIMBUM
CIIEMEHTOM (IIOpH.

Jist po3ymiHHSL 3akoHOMipHOCTeH QopMyBaHHS Ta
amanTamii momynsmii B. pendula B eKcTpeMalIbHHUX
YMOBax TIPOMHCJIOBHX BIZIBaJIB TMEPIIOPSIHAM €
iXHe BHBYCHHS AK 0a30BOi eJIeMEHTapHOI OAWHUIN B
Oiomoriuniit iepapxii (Zlobin, 2009). JlocmimkeHHs
MOMYJSIIIHHO CTPYKTYPH JO03BOJISE 3MIHCHUTH TPOTHO3
JIOBIOTPHUBAJIOCTI ICHYBaHHS Ta PO3BUTKY IOy
B. pendula 3a excTpemallbHUX YMOB BiJBajiB, Ha SKi
JIOZIATKOBO  HAKJI/IAIOTHCSl HECHPHUSITIINBI  IPUPOJTHO-
KJIIMAaTU4HI YMOBH CTEIIOBOTO MPOMHCIOBOTO PErioHY.
[IpoBeneHHs TakuX JOCII[HKEHb HEOOXiTHE IS
PO3KPHUTTSI CyTHOCTI MOMyJsiHUX mpoueciB (Zlobin,
1989), mo BigOyBalOThCS HA TEXHOTCHHO IMOPYIICHUX
TEPUTOPISIX.

[pu nochimKeHHI CTPYKTypH TaKHX TOMYIAIIH,
SKi 3a3BMYail 130JbOBaHI Ta Maji 3a po3Mipamu,
BOKJIMBUM IIOKa3HUKOM € BIKOBUH CIIEKTp, LIO
3acBijuye TXHIO 3JaTHICTH JI0 KOMIIEHcamii BTpar y
gaci ¥ mpocTopi, SAKi 3yMOBIIEHI HECHPUATINBUMH
3MiHaMHU a00 EKCTPEeMaJIbHUM BIIMBOM T'€TE€POTCHHOTO
Ta HECTAaOLIBHOTO EKOJIOro-enadivHOrO CepeaoBHINa
BigBariB. He MEHIN BaXKIIMBHM y PO3BUTKY IMOITYJISAMIT 32
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Puc. 1. Micus po3TauryBaHHS JOCHIKEHUX 3aIi30pyAHHX
BigsaniB Kpusopixoks: 1 — Ilerpisebknit Bimsan II'3K; 2 —
aBroMoOinpHMIA BinBan [lepmorpaBueBoro kap'epy IliBHI'3K;
3 — BigBan Ne 7 I'meroBarchkoro kap'epy LII'3K; 4 — BixBan
[erpiBcpkmii-2 [eroBarcekoro kap'epy LII'3K; x. T. — xkuntiiosa
teputopis (Google Maps, 2019)

Fig. 1. Locations of the iron ore mine dumps of the Kryvyi Rin
area: 1— Petrivskyi dump, CMPC; 2 — Avtomobilnyi dump of
Pershotravnevyi quarry, NorthMPC; 3 — No.7 of Hleyuvatskyi
quarry, CMPC; 4 — Petrivskyi-2 dump of Hleyuvatskyi quarry,
CMPC; x. T. — residential area (Google Maps, 2019)

TaKAX YMOB € HAasBHICTH IOJIIBAPIaHTHOCTI OHTOTCHE3Y
0CO0OWH, 5IKi 3a0€311eUyFOTh CTIHKICTh MOMYJIALIN POCIIHH.

Meroto poboTn OyB aHaii3 MOMYISIIHHOI CTPYKTYpH
B. pendula na 3anizopynaux BinBagax Kpusopixoks.
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Tabmuus 1. XapakrepucTuka nonyJasiniiiHux jgokyciB Betula pendula na 3anizopynnux Bigsajaax Kpusopixoxs
Table 1. Characteristics of population loci of Betula pendula on iron ore mine dumps of the Kryvyi Rih area

AV Kinbkicts
. Momynsmini | Inoma Tepu- . . .
inBan i3HOBIKOBUX icle 3pOCTaHHs apaKTEepUCTUKA CyOCTpa
B JIOKYCH Topii, ra P M P Xapakrep yGerpary
’ 0Co0HH
m 0.14 97 m1aro 2 6epmu, MiBHIYHO- KPYHOYJIAMKOBI KBAPLHUTH Ta
Terpi it (LF3K) ? CXijiHa YaCTHHA BiJBaITy MICKOBUKH
eTPIBCHKHUI —
miato 3 6epMu, MiBHIYHA . .
12 0,50 290 P N CIIaHI Ta MiCKOBUKH
YacTHHA BiJBay
. CyMIIIl CIIaHIIB, PIOHOYIAMKOBHX
miaro 2 GepMu, MiBACHHO- .
I13 0,94 222 . . KBapIMTIB 3 €JIEMEHTAMH CYTIIMHUCTHX
CXiJIHa YacTHHA BiJBaIy rpysi
. . YHTIB
ABTOMOOINIBHMIT BinBa - - -
, CyMIlll CJIAHIiB, APiIOHOYIAMKOBHX
IMepmoTpaBHeBoro Kap'epy miato 3 6epMu, BEpIIHHA .
. 114 0,65 115 . KBapLMTIB 3 €IEMEHTAMU CYTIIMHUCTHX
(ITiBaI"3K) BiiBAITY .
IPYHTIB
s 035 158 cxuit 3 GepMu, MiBHIYHO- CyMilll ClTaHIiB 3 ApibHO- Ta
? 3aXiJIHa YaCTHHA BiJBaJIy CepeIHbOYIAMKOBUMH KBapLUTaMHU
6 0.08 415 miaro | Gepmu, miBHIYHA CyMIIlI CJIAHIIIB 3 CEPEIHBO- Ta
? YacTUHA BiJBaJy KPYIHOYJIaMKOBUMHU KBAapLUTaMU
Ne7 I'meroBatTchKoro kap'epy m 0.48 1507 miaro 1 Gepmu, 3axigHa CyMILIll CJIAHIIIB 3 CEPEIHBO- Ta
HI'3K ? YacTUHA BijBay KPYIHOYJIaMKOBHMH KBAapLUTaMU
s 020 549 cxun 1 6epmu, cxigHa CyMILIII CJIAHIIIB 3 CEPEIHBO- Ta
? YacTHHA BiJBaIy KPYITHOYJIaMKOBHMH KBapLUTaMH
9 039 769 mwiaro 1 6epmu, miBaeHHA CYMIlI CIIAHIIB 3 IpiOHO- Ta
’ YacTHHA BiJBaIy CepeHbOYIAMKOBUMH KBapIUTaMHI
IerpiBchKuii-2 [1e10BaTCHKOro 1o 73 122 wiaro 2 6epMu, MiBHIYHO- CyMIlI CIIAHIIB 3 IpiOHO- Ta
xap'epy LII'3K ’ CXiJIHa YacTHHA BiJBaIy CepeHbOYIaMKOBUMH KBapIUTaMHI
o 039 01 1ato 2 GepMH, MiBHIYHO- | CyMIII CIAHIIB 3 APiOHOYIAMKOBUMHI
’ 3axi/iHa YaCTHHA BiJBaLy KBapLUTaMHU

Marepianu Ta MmeToau

JocnmimkenHs npoBoawian B 4epBHi—JmmHI 2016—
2017 pp. Ha 4yoTHprox Benukux (1m0 800 ra) BimBamax
Kpusopisskoro 3amizopynHoro Oaceitny — IliBHi9HOTO
ta LlenTpansHOro ripHMY0-30aradyBaibHUX KOMOIHATIB
(ITisal 3K ta MI'3K BignoBimHO), 1€ HIKOJIA HE
3niicHIOBaMCs mocanku B. pendula (puc. 1).

3aramom Oyno obcrexeno 11 momynsuiitHuX
nmokyciB  B. pendula wa IletpiBchkoMy BimBaui,
aBTroMoOUTEHOMY BinBani [lepriorpaBHeBoro kap'epy,
BimBami Ne 7 I'meroBarcekoro kap'epy LII'3K ta Ha BimBami
[etpiBchkuii-2 [neroBarcekoro kap'epy LII'3K (tabm. 1).
i moxycu, abo mmckpetHi rpymu (Zhylyaev, 2010), €
€JIEMEHTOM 3arajbHOT0 MONYIALiHOTO ToNis B. pendula.

Ha mocnimkennx Bigsanax [lisal 3K, LII'3K cyOcTpar
CKJIaJIa€ThCsl B OCHOBHOMY 3 KaM'SHHCTHX IIOpij
PI3HOI MIUTBHOCTI, Cepell SKUX TepeBakKar0Th 3aTI3UCTI
KBapLUUTH, MEHNIOI Mipolo — ciaHmi (puc. 2), Ha
[leTpiBChbKOMY 3yCTPIYaOThCS M TPaHITH Ta ITICKOBHKH
(Safonova, Reva, 2009). Betula pendula 3acensic HaBiTh
cXu 1 6epMHu, Jie TIOBEPXHEBUH IIap MOPOAX MPOUIIOB
mepmIi ctafii Qi3uKo-XiMI9HOTO BUBITpIOBaHHA. TepMiH
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3 MOMEHTY TIPUIIMHEHHSI BiICUITKH ITNX BiJBaJIiB CKIaaa€e
npubmu3Ho Bix 30 mo 60 pokie (Holovenko, 2016).

XKurreBi ¢dopmu ommcyBanmn 3a Kiacudikaliieo
YuctskoBoi (Chistyakova, 1988). ¥V koxxkHOMY IOKYyCi
BCTAHOBJIIOBAJIN KIJIBKICTh OCOOWH, IUIOIIY 3aiHITOT
TEpUTOpil Ta MIUIBHICTH PI3HOBIKOBOI'O CaMOCIBY, SKYy
BU3HAYAJIM IIJISIXOM BiTHOIICHHS KITBKOCTI OCOOMH [0
ommanIi mwiomi (Zlobin, 2009). XXurrtepuit cran (KC)
JICPEB OILIIHIOBAIMA 3a 5-0ajbHOIO INKAJIOK AJICKCEEBA
(Alekseev, 1990). MopdomeTpudri  TapamMeTpH
JIepeB  BH3HA4Yallll 33 CTAaHAApPTHUMH  METOJIaMH.
Hiamerp cTtoBOypa Ta BHCOTY ACpPEB BHUMIPIOBAIH 3a
Jonomororo MipHoi Bwiku (3 TouHicTio g0 0,5 cM Ta
+5-8% BigmoBigHo). [Inomry mpoexiii Ta 06'eM KpoHH
BCTAHOBJIOBAJIM 3a MaTeMaTHYHUMHU  (opMysiamu,
SKi OnHCylTh IXHIO (Gopmy (Andreeva et al., 2002;
Verkhunov, Chernykh, 2009). VY Haiibinpmmx 3a
po3MipaMH JE€PEB MMiAPaxOBYBadM KiIbKICTh CKEJICTHHX
TLIOK 3 O/IHI€T CTOPOHU Ta IO BCIil KPOHI.

BupineHHss BIKOBUX TPyl POCIMH  HPOBOIMIH
3a kmacudikamieto PabotHoBa (Rabotnov, 1988) 3
nonoBHeHHsiMu  YpanoBa (Uranov, 1975), sxi Oymu
BHPaXXCHI B OHTOTCHETHYHUX CHEKTpax (Zaugolnova,
Smirnova, 1978). 3a wmeromom VYpanoma (Uranov,
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- 1

Puc. 2. CynyTHukoBuil 3HIMOK BinBaimy IleTpiBchbKuii-2
T'neroBarceroro kap'epy L{I'3K (Google Maps, 2019)

100 M

Fig. 2. Satellite image of the Petrivskyi-2 mine dump of the
Hleyuvatskyi quarry, CMPC (Google Maps, 2019)

1975) pospaxoByBamu iHAEKC BiKOBOCTI (A), iHIEKC

e(exTuBHOCTI (®) BCTAaHOBIIOBAJIM 3a (OPMYIIOIO
KHuBOTOBCBKOTO:
w:qu
sn .

ne n, — a0COIIOTHA KUTBKICTh POCIHH i-TOTO BIiKOBOTO
CTaHy, e, — TaOiv4He 3HaYeHHs e(PEKTHBHOCTI POCIHUH
[-TOTO BIKOBOTO CTaHy, po3paxoBaHe JKHBOTOBCHKHM.
Tun HOpManbHUX NONYJSIIWHUX JIOKyCiB B. pendula
BH3HAYaJIM Ha OCHOBI 3HA4YCHb iHIEKCY BiKOBOCTI (A) Ta
iH/IeKkcy eeKTUBHOCTI (®) 3a Kiacudikarieo "nenpra-
omera" (A/w) (Zhivotovskiy, 2001).

Jnss  OIiHKM ~ IWHAMIKM  CAMOIMIJITPUMAHHS B
MOMYNSIIHHUX ~ JIOKycaX BHKOPHCTOBYBAIIM  IHJIEKC
BimHOBIEHHST JKyKOBOi (CIIBBITHOIICHHS KIJIBKOCTI
MPErCHEPATUBHUX POCIUH 10 KUIBKOCTI T€HEPaTHBHUX
ocobun (J)):

Jjtim+v
vg te te
nej, im, v, g, &, &~ BiKoBi ctanu (Zhukova, 1995).

Jlocnmi/pkeHHsT  BITAJIITETHOT CTPYKTYPU POBOJMIIH
3rigHo 10 MeToamku  3mobina  (Zlobin,  1989),
BHUKOPHCTOBYIOUH po3MipHi XapaKTepUCTUKU
nepeB B. pendula TeHepaTHBHOTO BIKY 3a [IIBOMa
nmapaMeTpaMH: BHCOTa JICpeBa Ta JliaMeTp CTOBOypa Ha
piai 1,3 M. CnovaTky 3HA4eHHS O3HAK pPaHKyBalH.
Mexi Hm3bKOTO (C), cepeanporo (b) i Bucokoro (a)
KJIaciB BITANITETy 3HAXOMWIN 3a 3arajJbHUM CEpeaHIM
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JUIL CyKyHnHOI BHMOIpKM Ta 3a JIOIIOMOTOIO JOBIPYHX
IHTEepBaJIiB, BCTAHOBJICHUX 32 ()OPMYJIOIO:
S
ch + t0,05 ch,
JI€ X —CepeHE apupMETHIHE, t, \ — 3HAYCHHS KPHTEPilo
CrplonienTa, °X | —OMHIIKa CEPE/IHBOI0 apU(PMETHIHOTO.
Jlo Bucokoro kimacy (a) BIZHOCHJIH OCOOMHH 3i
1 S .
3HAYCHHAM O3HAKW Oimbin X =+ t X CepeaHbOMy
1 1 S. .
(b) xiacy BinmnoBinaB BHpas3 Xy,  togs Xy HUBBKOMY —
. s . P
X~ Lyos Xep Y CKIAJIH KOKHOTO MOMYISLiHHOTO 1I0KyCy
BCTAHOBJIIOBAIIM YAaCTKy PpOCIMH B. pendula pizHux
KJIACiB BITANITETy Ta OI[HIOBAIN BEIWYHHY 1HICKCY

sikocTi (Q) 3a hopmyIioro:

Q="2(atb),

Jie a — 4acTKka ocoOMH kiacy "a" Bitamirery, b — yactka
ocobmH kiacy "b" BitamiTery.

Jliss  BCTAHOBJICHHS CTYIICHsSI MPOLBITaHHS a0o
JNETIPECUBHOCTI  MOMYJISIIHHUX ~JIOKYCiB  BHUKOPHUCTO-
ByBaJI (popmyiy Iq = (a+b)/2c. [lomymsuiiini J0KycH, B
AKHUX TepeBakain ocoOuHM BHUIIoro kiacy (Q = 2(athb)
> ¢) BIIHOCIIH JIO TPOIBITAIOUUX, MPU OIHAKOBOMY
TparIstHHI 0coOMH ycix kmaciB (Q = 1/2(atb) = ¢) —
JI0 PIBHOB@KHHX, a Ti, B SKHX Oylo OuIbllie POCIUH
Tpetboro (¢) kimacy Bitamirery (Q = 1/2(atb) < ¢) — 1o
nenpecuBHUX (Zlobin, 1989).

Ingexe itamitery (IVC) pospaxoByBajid METOIOM
3Ba)KyBaHHS CEpE/IHIX 3HAUCHb JEKIJIBKOX O3HAK:

N Xi
IVC = =1 Xi
N
ne Xi — cepenHe 3HAYCHHS i-i 03HAKHU B MOMYJIAIIITHOMY
Jokyci, Xi — cepenHe 3HAYEHHS i-1 O3HAKW IS BCIX
MOMyJSIiHHUX JT0KyciB, N — gucio o3uak (Ishbirdin,
Ishmuratova, 2004).
Pesynbrarn migpaxoByBanu B mporpami MC Excel
2007 3a TOIIOMOTOI0 MaTeMAaTHYHUX METOMIB (Zaytsev,
1984).

Pe3ysabTaTn T2 00rOoBOpeHHS

Ha d9oTmppox MmOCHIKEHUX 3alli30pyIHUX BiIBaIax
KpuBopixokst BusiBieHo 11 J0kyciB, ab0 CKynmueHb, Bij
JICCATKIB JI0 COTEHb pPI3HOBIKOBUX pociuH (puc. 3).
3aBOAKA BUCOKI HACIHHEBIH TPOIYKTUBHOCTI I
HEBEJIMKIN Maci 1i1oau B. pendula 3aHocsAThCs Ha BiBAIIH
i3 Haca/pKeHb >KUTIOBUX TEPUTOPIH, IO 3HAXOIATHCS
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Puc. 3. Poscenenns Betula pendula na IlerpiBcbkoMy BigBai

Fig. 3. Resettlement of Betula pendula on the Petrivskyi mine dump

nobnu3y 1mx HoBoctBopenux nanamadris (Korshikov,
Krasnoshtan, 2012).

[Tnoma momynsuiitaux nokyciB B. pendula Ha pi3HuX
BimBanax ckiagana Bim 0,08 mo 2,73 ra, 4MCENBHICTH
cranoBmia Biz 91 1o 1507 ocoOuH, a MIIBHICTD Y MeXax
nokyciB — Bix 1,2 10 51,9 ocobun wa 100 M?. Pocmuuan
B. pendula po3censinucs Ha pi3HUX YaCTUHAX BiIBAJIIB: HA
CXWJax, OUTBII-MEHII BUPIBHAHUX TTOBEPXHSIX, MITHHAX
MiX BCIUKUM KaMIiHHSM, B sIMaX TOMIO. 3POCTAIOTh
pPOCIIMHYM Ha BKpail HEOAHOPIMHHX 32 (I3UKO-XIMIYHUM
Ta MEXaHIYHUM CKJIAIOM MOPOAaX.

KinbkicTh pociuH, SIKI JOCADIN TEHEPATUBHOTO
CTaHy, Ha KOXXHOMY i3 YOTHUPHOX Bi/IBaJiB BapiroBaja
Bim 36 (II8) mo 166 mr (I19). HaiiBummuit BimcoTtok
IOpOCTNX OCOOMH B. pendula BinMideHO Ha BimBali
[etpiBchkuii-2 [meroBarchkoro kap'epy LII'3K — 40,1%,
Ha IHIIMX BifBajax iXHs YacTKa Oyna BABIYI MEHIIOIO:
Ha IlerpiBcekomy — 20,5%, Ha aBTOMOOLIEHOMY BijBai
[TepmorpaBueBoro kap'epy — 20,1% Tta 19,3% — Ha
Bigsaui Ne 7 ['meroBarcekoro kap'epy LI'3K.
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Oxpemi MaTtepuHCHKI 0c00MHY B. pendula nepeBaxainu
y POCTI Ta PO3BUTKY HaJ IHIIMMH POCIMHAMH Ta MaJ
BHCOKI MOKa3HUKU MopdomerpuuHux mapamerpis. Tak,
Harpukias, Ha [IeTpiBChKOMY BiZ[BajIi BUSBICHO YOTHPH
TaKHUX JiepeBa, Jiamerp cToBOypa Oijisi KopeHeBOT MIUIKH
SIKUX 3MiHIOBaBcs Bif 32,5 no 41,0 cM, a Ha piBHI 1,3 M —
21-25 cm (Tabn. 2). Bucora pocnuH csrana Big 14,5 m
(y mepeBa Ne 1) ta maibke mo 17 m (y mepeBa Ne 4).
Bucoknmu Oyiau 3HaYeHHS! TMOKa3HMKIB KPOHM: ILIONIA
npoekuii — 56,7-122,7 m?, a 06'em — 411,2-1011,9 m°.

Ha UYepniriecekomy Ilomicci cepemHi MOKa3HUKH
BUCOTH 45-piunux aepeB B. pendula nocsiraiots 18,5 m,
nmiamerpa croBOypa — 22,6 cm (Tyschenko, 2018). B
OCHKOBO-0€pe30BHX KOJIKaX CBIKYBATOTO TUITY apeHHHX
nicis gonmuu p. Camapa nepesa B. pendula Bucororo 15 m
MaroTh JiaMeTp cToBOypa 24 cM, a y KOJKax BOJIOTOTO
tury 25 M 1a 45 oM Bianosiguo (Loza, Bryhadyrenko,
2005). Coiz BIIMITHTH, 1O TOKa3HUKK MOP(HOMETPHYHHUX
mapaMeTpiB gepeB B. pendula, gki 3pocTaioTh Ha
TEXHOT€HHO NOpyIeHnX Janamadrax KpuBopixoks ta'y
JCOBUX yMOBAaxX, MalOTh ONMM3bKi 3HaueHHs. Lle cBiqunTh
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Tabmuns 2. MopdomeTpuuHi mapamerpn Haiidinsmux 3a po3mipom nepeB Betula pendula na 3anizopynnux BigBaiax

Kpusopixxsa (IlerpiBecbkuii BigaJ)

Table 2. Morphometric parameters of the largest trees of Betula pendula on iron ore mine dumps of the Kryvyi Rih area

(Petrivskyi dump)
Tepesa D, et D, v b s, " v, w0 KinbkicTb CkeIeTHHX TUIOK y KPOHI
3 OiHi€T CTOPOHU ycix rinok
Ne 1 32,5 21,3 14,5 56,7 411,2 29 64
Ne 2 34 25 16 63,6 508,7 30 74
Ne 3 40 21 15 103,8 778,6 31 69
Ne 4 41 24 16,5 122,7 1011,9 35 87

*TyT i B TaON. 3 BUKOPUCTaHi HACTYTIHI MO3Ha4eHHs: D — niameTp cToBOypa Ha piBHI KOpeHeBoi mmiiku, D, — niametp cToBOypa Ha
3 1 U
pisri 1,3 m, h — Bucota aepesa, SKP— M0 KPOHH, V, — 00'eM KpOHH.

Puc. 4. Betula pendula na IletpiBcbkoMy BifBai

Fig. 4. Betula pendula on the Petrivskyi mine dump

mpo Te, mo B. pendula XapaKTepu3yeThCS BUCOKOIO
IUIACTUYHICTIO /10 CHeHU]IYHUX YMOB 3pOCTaHHI Ta
HEe BUMOIIMBAa [0 TUIy cyOcTpary, TOMy Ha BigBajax
peaitizye cBoi O10JIOTIYHI ITOTEHIIIT B TOBHIH Mipi.

VY 40THPBOX MOCIIPKEHUX AepeB 3aikcoBaHO Bix 29
J10 35 CKeJICTHUX TJIOK 3 OJTHI€T CTOPOHM KPOHH Ta B 2,2—
2,5 pasu Oinble ycix rijok. CKeJIeTHI TUIKK Y IIUX JIepeB
MOYMHAIOTH BIIPOCTATH 0/Ipa3y HaJ KOPECHEBOO IIHHKOIO
(puc. 4), mio 3abesnedye 30UTBIICHHS HAJA3EMHOT
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YaCTUHHU POCIMHHM Ta 3arajJbHOl IO JIKUCTKIB. 3a
paxyHOK NPHWIATaHHS CKEJIETHHUX TiIOK JO IOpPOIH, Ha
sKiit 3poctae B. pendula, BUMapoOBYBaHHS BOJOTH IIif
KPOHOIO JIepeBa BiJOyBa€ThCS MEHII IHTCHCHBHO, IO
cripusie OLIBII TPUBAJIOMY 11 yTPUMaHHIO B CyOCTpaTi.

Y Becix 11 mokycax BHSBICHI pOCITHHH, SKi
JOCSITIIA TEHEepPaTHMBHOTO BiKy. BoHM BinpizHsuMCh 3a
Mop(hOMETpUIHUMH MTOKa3HUKaMu. Hanpukian, miamerp
CTOBOypa JepeB Ha PiBHI KOPSHEBOI ITUIKU BapiFOBaB BiJI
9,1 no 14,8, na pirui 1,3 m—Bix 3,9 1o 8,7 cM, a Bucora —
Bixn 4,5 mo 8,6 M (Tadm. 3). 3MiHIOBaNUCS ¥ MOKA3HUKU
pO3MIpy KpOHH: IUIOIIAa KPOHHM KonluBanacs Bix 5,5 1o
13,9 M2, a 06'em — Big 17,4 10 56,7 M.

V¥ Beix 11 0Kycax 1i pOCIUHY BiA3HAYATINCS BUCOKHM
PIBHEM KUTTEBOTO CTaHY, IO JO3BOJISE BITHECTH IEPEBHI
ocobuHn 10 Kareropii "3moposi": Ha IleTpiBchkoMy
BinBaumi meit mokasHuk cranoBuB 100% y ABOX JOKycax,
Ha BigBamax Ne 7 rta IlerpiBchkuii-2 ITeroBaTchKOro
kap'epy LI'3K 3mintoBaBcs B mMexax 99,2—-100%, a Ha
aBTOMOOUTLHOMY BijBaii [lepriorpaBHeBOro Kap'epy —
Bix 86,5 10 100%.

Ha 3anizopynnux Binsamax KpuBopixoks nepesa-
JKalTh OIAHOCTOBOYpOBI ocoOuHu B. pendula, omnax
HEPIKO TPAIUIIOTHCS POCIUHU 3 HIIUMH JKHTTEBUMH
dbopmamu. Tak, 3a kinacudikamiero  UucTIKOBOT
(Chistyakova, 1988) BusiBneHo mopocrteyTBoprorodi (8
ocoOuH), HebaratocToBOYpoBi (3 2—-3-Ma cTOBOypamm)
(31) Ta 6ararocToBOypoBi (27) nepesa B. pendula. Taki
MOpQOJIOTIUHI BUIO3MIHM € MIPOSIBOM T10JIiBAPIaHTHOCTI
IHAMBiTyaTbHOTO PO3BHUTKY (Zaugolnova et al., 1988),
BOHH YTBOPIOIOTHCS BHACIIJIOK PO3BUTKY HOBHX CTPYKTYP
(cToBOypiB, CTOBOYpIIB) i3 CIUIAYNX, a00 TOJATKOBUX
opyupok (Lvov, 1964; Chistyakova, 1988). Pi3ui Tumnm
TIOJIiBapiaHTHOCTI MOXYTh BiIMIUaTHCS B OJHOTO BHUIY
SIK 32 PI3HUX CKOJIOTO-LICHOTHYHUX YMOB, TaK i B MeXax
onniel momyssiii (Voronova et al., 1976). ¥V pesynbrari
OOMEKEHOCTI  pecypciB  cepeloBHINA  HACiHHEBA
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Tabmus 3. Mopdomerpuuni napamerpu aepes Betula pendula renepaTuBHOro Biky Ha 3aJi30pya1Hux BinBaaax Kpusopixiks
Table 3. Morphometric parameters of Betula pendula trees of generative age on iron ore mine dumps of the Kryvyi Rih area

o ) Kinexi
Binsan . o.nynﬂ HIBKICTE D, em* D, cm h,m S ,m? V. Mm
LiHHI JOKyCcH 0COOMH B P P
. . 111 44 12,3 8,7 7,8 9,7 37,5
ITerpiBchknit
112 130 13,6 8,0 8,6 11,4 56,7
A G . I13 87 11,9 6,3 6,0 6,8 20,8
BTOMODUIDHI BUBAT 14 45 148 7.8 53 9.1 2.8
I[TepiorpaBHeBoro kap'epy
15 39 10,8 6,0 6,2 8,0 21,8
16 57 11,6 6,5 6,4 12,5 443
Ne 7 I'neroBarcrekoro kap'epy L{I'3K 117 71 12,3 6,5 6,9 10,6 39,3
118 36 14,3 8,1 6,2 13,9 48,9
e o . 119 166 11,8 4,8 5.4 8,0 27,4
eTpiBchKuii-2 [ieroBarchKoro kap'epy o 120 X 13 15 55 17.7
13K
111 55 9,7 3.9 4,7 5,8 17,4

MPOJYKIISl POCIMH BUCTYIIAE SK aJbTEPHATHBA IXHHOTO
BEreTaTHBHOTO POCTy. B3a€MO3B'sI30K BETeTaTWBHOI Ta
PENpOyKTUBHOT MacH JOCHUTH CKJIQJHHUH 1 TIOSICHIOETHCS
SK TEepepo3NoJisl pecypciB MK OpraHaMu Ta sIK
IIBUJIKICTh KOPEJAIii MK BEreTaTHBHUM pOCTOM Ta
PETIPOAYKIIIEIO, MO MPOSIBISETHCS SIK B OHTOTCHE31, TaK 1
TTiJ] BIUTBOM 30BHIMIHIX YMOB (Zaugolnova et al., 1988).
Taki 0COOJMBOCTI PO3BUTKY BHU3HAYAIOTh BaXKIHMBY
aUaNnTHBHY PEaKIil0 POCIMH JO YMOB TEXHOI'CHHO
nopymenoro  cepexosuma  (Martynyuk,  2008;
Kalashnikova, Migalina, 2012).

Ha BimBamax IwiogM BiJ MaTepUHCHKHAX JEpeB

B. pendula, mo noCATIM PENPOSYKTUBHOTO BIKY,
MOLIMPIOIOTECS B PI3HI  CTOPOHHM 1 TOTPAIUISIOTH
y cybcrpar. 3a  COPUATIMBHX  YMOB  HACIiHHS

NpPOPOCTAaE, YTBOPIOKOUHM CaMOCIB, SIKHH, 3a HALIMMH
CIIOCTEPEKECHHSIMU,  TPAIUIIETBCS  MEPEBAKHO  Ha
MBHIYHIN, 3aXiaHIA Ta CXIJHINA YacTHHAX BIJBajiB, aje
3HAYHO 3MCHIIIY€ETHCS Ha MiBICHHIH (puc. 5).
JloMiHylOUMii HampsiM TOIIUPEHHS CcaMocCiBy B.
pendula B 11 nokycax Mae pi3sHOHANPABICHUN XapaKTep:
omHoctopoHHi (Ne 4, 5, 7), nBoctoponHiit (Ne 1, 2,
3, 11), pisaoctoponHiii (Ne 6, 8, 9, 10), BiH 3aJCKUTH
BilT €(EKTUBHOCTI PO3MOBCIOMKCHHS TUIOMIB HAa PIi3HY
BiJZICTaHb, PO3H BITPIB 1 MO3ai4HOCTI eaadiYHNX YMOB.
AHani3 BiKOBOi CTpykTypu B 11 momymsmidHuX
Jokycax B. pendula mokasas, 0 Ha MOMEHT JIOCITiKCHb
y HUX Oynu BIJICYTHI CTaporeHepaTHBHi, CyOCEHIIbHI
Ta CCHUIbHI OCOOWHH, SK 1 B IUJIOMY Y YOTHPHOX
nonynsiisix (tabn. 4). 3a winacugikamiero PaGotHoBa
(Rabotnov, 1988) momymsii I11-I110 xapakTepu3yroThCst
IHBA3iMHOIW TMOMYJALIHHOK CTPYKTYpoOlO, B
MepeBakaloTh OCOOMHM MPEreHEPATHBHOTO BIKY 1 JIHIIE
[T11 — HOpManbHUH, B SIKOMY BIIIMIY€HO MaKCUMaJIbHUH
BIICOTOK  cepeqHbOreHepaTnBHUX pociuH. Cepen
OCOOMH TMpEreHEepaTHBHOTO 1miepiony B. pendula

SIKUX
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HaiOUIbIIE BUSBICHO NMPOPOCTKIB: y 10 momyssimiiHuX
nokycax (IT1-IT10) ixast yactka cranoBmna 19,3-44,0%.
B ocrannpomy nokyci (I111) BimcoTOK NPOPOCTKIB
oy MmiHiMambHUM — 4%. Ciix BiAMITHTH, IIO B YCIX
MONYJSILIHUX JIOKYCaX BOUCBUIB IEPEBAKAIOTH YOTUPH
BIKOBI I'pYITH POCIIMH: TPOPOCTKH, IOBEHIIbHI, IMMaTypHi
Ta cepeaHbOTeHepaTuBHI. YacTka BipTiHIIBHUX POCIHH
B 11 mokycax Bapitoe B mexax 1,4-7,7%, a moionux

reaepatuBHUX nepeB — 0,2-13,1%. VYV minomy 1e
CBIIYMTH NP0 HECTAOUIbHUI MIOPIYHUIA  XapakTep
CaMOBITHOBJICHHSI.

Bucoxuii BIZTHOCHUI IIOKa3HUK pociuH

MIPEreHEPAaTHBHOTO MEPioAy Maike B yCiX MOMYISAIIHHNX
JIOKycax BKa3zye Ha Te, MO0 OUIBINCTh 3 HHUX, SK 1
3arajbHi MOMyJALil, € MomoauMH. Lle miaTBepHKy€eThCS
3HAYCHHSMH iHJIEKCiB YpaHoBa Ta JKHBOTOBCBHKOTO:
inzexc BikoBocTi (A) BapitoBas Bij 0,04 no 0,31, a innekc
edextuBHOCTI (®) — Bix 0,13 mo 0,67.

3a xmacudikamiero "menpra-omera" IT1-T110 €
MOJIOAMMHU JIOKycamu, a [111 — 3pitounm. Sk cBimgars mmi
ta nonepenni gocmimkenHs (Korshikov, Krasnoshtan,
2012), y mormuOIeHHAX 13 HAMHUBHUM ApiOHO3EMOM, e
YMOBH JUJIs1 IPOPOCTAHHSI HACIHHS POCIIMH CIPHUSITIINBILLI,
B. pendula yTBOpIOE CYHINTBHWIA MOKPUB 3 HACTYITHHUM
MIPOPI/DKEHHSIM 32 PaxXyHOK MEXaHi3MiB KOHKYPEHTHOI
MIPOCTOPOBO-PO3MIPHOT U epeHIiarii.

3a iHIEKCOM BiHOBIEHHA (J)), 3ampONOHOBaHMM
XKyxooto (Zhukova, 1995), BusiBiI€HO, CKIIbKM HAIIA/IKIB
B JIJaHUI MOMEHT Yacy JOBOJMTHCS Ha OIHY TEHEPATUBHY
ocobuny. Haiipumii snauenns J, Oymu 3adikcoBaHi B
nomynsiHoMy Jokyci I17 (10,89), mo € HafiMomoammum
3a MOKa3HMKaM¥ 1HAEKCIB BIKOBOCTI Ta e€(pEeKTHBHOCTI,
a mHaiimenmi — B 111 (0,58), mo 3a xmacudikariero
"nensra-omera" 3rigHo 10 JKMBOTOBCHKOTO € 3piroduM
(muB. Tabn. 4). 3aranom pociuHu B. pendula B mecTn
nomymsiiaux sokycax (I15-I110) 3patHi 10 TMOBHOTO
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Puc. 5. Cxema HanpsiMy MOLIMPEHHsT caMociBy (°) Betula pendula Bin marepuHCcbkux ocobuH (¢) y 11 momyssmiifiHux jgoKycax Ha
3amizopyaHux Bingsanax Kpusopixoks: 1, 2 — Ilerpicskomy LI'3K; 3—5 — aBromobineHOMy BimBaini IlepmiorpaBHeBoro kap'epy
ITiBHI3K; 68 — BimBaui Ne 7 [etoBarcekoro kap'epy LII'3K; 9-11 — na Bigsaini [lerpiBcpkuii-2 [meroBarcororo xap'epy LI'3K

Fig. 5. Scheme of distribution directions of self-seedings of Betula pendula from maternal individuals in eleven population loci on
iron ore mine dumps of the Kryvyi Rih area: 1, 2 — Petrivskyi dump, CMPC; 3—5 — Avtomobilnyi dump of Pershotravnevyi quarry,

NorthMPC; 6-8 — No.7 dump of Hleyuvatskyi quarry, CMPC; 9—11 — Petrivsky-2 dump of Hleyuvatskyi quarry, CMPC

Tabmuus 4. BikoBa crpykrypa Betula pendula y piznux nonyJasiniiiHuX J1oKycax Ha 3aji3opyaHux Biasanax Kpusopixoks
Table 4. Age structure of Betula pendula in population loci on iron ore mine dumps of the Kryvyi Rih area

[Tomy- Bikoswii ciexrp Betula pendula
Binsan TSI HAHI (y %) y momynsmiifHux JoKycax A ® Ao JB
JIOKYCH pl* J im v g g
] 1 23,7 22,7 52 3,1 4,1 41,2 0,23 0,49 Monozuit 0,68
ITeTpiBchKuMit
m 19,3 17,2 15,2 34 13,1 31,7 0,21 0,48 MOTOHI 0,80
ABTOMOGLIBHUIA 113 26,1 25,7 54 3,6 1,8 37,4 0,21 0,44 MoJoHit 0,89
BinBai [leprmorpas- 114 27,0 20,0 10,4 3,5 43 34,8 0,20 0,44 MOJIOIU I 0,87
HEBOTO Kap'epy 115 27,2 20,9 22,8 4,4 3.8 20,9 0,14 0,32 MOJIOIHIt 1,95
116 39,7 25,8 19,3 1,4 0,5 13,3 0,09 0,21 Moozt 3,39
KN:;;T;E?;;BKOW 7 440 28.6 190 | 37 0.2 45 004 | 013 Monoii 10,89
I8 42,6 34,6 12,4 3.8 0,6 6,0 0,05 0,14 MOJTOJTHit 7,75
IerpiBchKHii-2 119 28,0 17,1 27,3 6,0 0,8 20,8 0,13 0,31 MOJIOHIT 2,34
[NeI0BATCHKOTO 10 25,1 19,3 13,0 53 3.1 342 0,20 0,43 Moo 1,01
Kap'epy LI'3K 1111 4,4 11,0 16,5 7,7 4,4 56,0 0,31 0,67 3pitounit 0,58

* pl — IPOPOCTKH, j — IOBEH1NbHI, i — IMMaTypHi, v — BIpriHiIbHi, g, — MOJIOJi TEHEPATHBHI, g, — CEPEHBbOTEHEPATHBHI POCIIMHH,
A — iHJIeKC BIKOBOCTI, ® — iHAEKC €(PEKTUBHOCTI, A/® — THIT MOMYJIAIIITHOTO JIOKYCY 3a kinacudikarieto "nensra-omera”, JB — iHIEKC

BIHOBJICHHS.
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Puc. 6. Bitaniternuii criektp Betula pendula nonynsiuiii Ha 3anizopyaHux Bifpanax KpHBOpDXKsS: ¢ — HU3BKHI KJlac BiTaliTeTy,

b — cepenHiii, a — BUCOKHiT

Fig. 6. Vitality spectrum of Betula pendula populations on the iron ore mine dumps of the Kryvyi Rih area: ¢ — low vitality class,

b — medium, a — high

camosigaosiienns, B I11-I14 ingexc camoBigHOBIIEHHS
cranoBuB 0,68-0,89, a B ocrannpomy (I111) — migpicT
CIIPOMOXKHUH  BifHOBUTH Jumie 58% TeHepaTHBHUX
OCOOMH TICIIS IXHBOTO BiIMHPaHHS.

[pwu gocuiKeHH1 3arabHOrO TOKA3HUKA BITATITETHOL
CTPYKTYPH JJIs BCIX JIOKYCIB B. pendula BCTAaHOBIICHO, 1110
OUIBIIICTH POCIIMH HAa YOTHPHOX 3aJI30pYIHHUX BijBanax
KpuBOpi:KKs MarOTh BUCOKHH piBEHB KHUTTEBOCTI —42%,

a 3a inyexcoM sikocti (Iq = 0,34) BusiBeHO, 110 MOyl

HaJIeXkKaTh J10 MPOIBITAr0YOoro Tumy (puc. 6).
OIS HHAX
(GYHKIIIOHAJTBHUMH ~ €JIEMEHTaMH  TIOMYJISIIH,

OcCkUIbKH B

JIOKYyCax,

IKI €

HasBHI

creni(ivHi MIKpPOyMOBH, BOHH HE OTHAKOBO ONTHMAJIbHI
JUIA KOJIOHi3aIii OCOOMHAMH BHCOKOI, CEepemHboi Ta
HU3BKOT JKUTTEBOCTI, TOMY BIJIPI3HAIOTHCS 3a CBOIM
BiTaJiTeTHUM cKanoM i TuroM (Zhilyaev, 2005).

VY nocnimxenux 11 nomyssiifHUX JIOKycax € 0COONHH
BCIX piBHIB JXHTTE€BOCTI (Tabxn. 5). I'pynu pocnuH, mo
JOCSITIIA  PETIPOYKTHBHOTO BIKY W XapaKTepH3yHOThCS
BHCOKHM PIBHEM JKUTTEBOCTI Ha 3aTI30PYIHUX BijBaiax,
cmig posmismat 3a [ XKwiseeum  (Zhylyayev,
2010) "kOHCEepBaTMBHUMH IEHTpaMH CcTabLIbHOCTI".
3a iHmekcoMm skocti (Q) BcTaHOBIEHO, MO 72,7%
NOMYJISIIHHUX JIOKYCIiB B. pendula (I11-T18) Hanexarsb

Tabmuus 5. Biraniterna crpykrypa Betula pendula y pisnux nmomy 1siniiiHUX JI0Kycax Ha 3a;i30pyaHux Bigsanax Kpusopixoks
Table 5. Vitality structure of Betula pendula in population loci on iron ore mine dumps of the Kryvyi Rih area

. V. Knac Bitanitety o .
Binsan Tlomyssiuiini JoKycu b Q Iq IvC Biraniternuit Tun
c a
. N IT1 0,08 0,12 0,80 0,46 5,75 0,72 MPOLBITAIOUHH
IlerpiBcpkmit - —
12 0,25 0,22 0,53 0,38 1,50 0,70 MPOLBITAIYMIT
N I m3 0,32 0,26 0,41 0,34 1,05 0,53 npouBiTaoumit
BTOMODLIBHITH BUIBAT 4 0,29 0,40 031 0,36 1,23 0,56 e E—
IlepmoTpaBreBoro Kap'epy -

I15 0,28 0,49 0,23 0,36 1,27 0,53 MPOLBITAIOYHH
N7 T . 116 0,28 0,30 0,42 0,36 1,28 0,56 MPOLBITAIOYMIT
u“’m;emm"mm xapepy n7 0,30 0,25 0,45 0,35 1,19 0,58 e —
118 0,31 0,14 0,22 0,35 1,14 0,61 MPOLBITAIOYNI
Herni ot 119 0,48 0,36 0,16 0,26 0,54 0,42 JIeTTPeCUBHHUN
Ka?g;?;‘?;}; ICIOBATCRKOTO 110 0,67 0,13 020 | 017 025 038 [ —
il 0,64 0,24 0,13 0,18 0,29 0,37 JlenpecHBHH

* ¢ — HU3BKHH KJ1ac BiTamitery, b — cepenHiii, a — BUCOkHi; Q — MOKa3HUK SIKOCTI, Iq — cTyminb nporsitanss, [VC — iniekc Bitanitety
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JI0O TPOLBITAIOMOTO THIY Ta XapaKTepH3YIOTHCS
HaKBHUIIO0 KUTTEBICTIO, @ TpU ([19-1111) — nenpecusHi.
HaiiBumuii cTymiHe TpOUBITaHHA TIpH IHOMY OyB
Binmiuenuit y I11, mo 3Haxomauthes Ha [leTpiBchbkOMy
BigBami — Iq = 5,75, a maitHwkunit — y I110 Ha BimBami
[MerpiBcbkuii-2 I'netoBarceroro kap'epy L[I'3K — Iq =
0,25, B AKOMYy pPOCITHHH € HAWNPUTHIYCHIIIHMHU CEper
yCixX monyssiniiHuX JokyciB. Lle, Ha Halry ymMKy, MOXe
OyTH TIOB'SI3aHO 3 BIAMIHHOCTSIMH B TIOPOIHOMY CKJIAMi
BifgBauiB (IuB. Ta0M. 1).

Innexc Bitamitery (IVC), skuit XapakTepusye YyMOBH
3pOCTaHHs, B yCiX JOKycax OyB MCHIIEC OIMHHUIN — Bif
0,72 (I11) mo 0,37 (IT11). Lle# po3paxyHKOBUI TTOKa3HUK
MiATBEPIUKYETHCS O10METPHYHIMHU JTaHUMH POCIHH, SKi
HaBeneHl y Tabn. 2. OTpuMmaHi JaHi BKa3yrTh Ha Te,
10 KUTTEBICTH OCOOMH 3aJICKHUTH BiJl YMOB ICHYBaHHS
Ta (i3uKO-XIMIYHHUX BJacTUBOCTEH cyOctpary. [Ipore,
HE3BaKAIOYM HA HEOMHOPIAHI W CTOXAaCTHYHI EKOJIOTO-
enadiuHl yMOBH Ha 3aJ1i30py/IHHX BijBasax KpuBopixoks,
B ycix 1l momymsamifHHX JOKycax BinOyBaeThCs
CaMOBITHOBJICHHS 1 CaMOMIATPUMAaHHS B. pendula, 1mo
CBITYUTH TIPO BHCOKY CTiMKiCTh MEPBHHHUX OIS
LILOTO BUJIy 32 EKCTPEMAJIbHUX YMOB.

PizHoBikOBI ocoOuHM B. pendula B crneuudiuHux
yMOBax 3aIi30pyIHUX BiJ[BAIIIB Kpusopixoks
XapaKTepU3YIOThCsl BUCOKUM JKUTTEBUM CTaHOM, BOHH
HaBITh YTBOPIOIOTH MIUTGHI 3apOCTi 3a CIPHSITIHBAX
YMOB JIOKaJIbHUX TTOHW)KEHb 3 HAMUBHHUM JIPiOHO3EMOM,
i B3aram ¢opmyroTs ympomok 20-25 pokiB Ha
BCJIMKHMX BIJBAJIaX HEBCJIMKI 130JbOBaHI MOMYJIAIIT
(Korshikov, Krasnoshtan, 2012). Pi3ka cTpoxaricTh
EKOJIOTIYHMX YMOB TEXHOT€HHHMX €KOTOIIB BiJBajiB
JTO3BOJISIE  MaKCHMAJbHO  peali3yBaTd  CYKyHIHICTh
010JIOTIYHMX MOTEHLIN BUAY, SKI TEHETHYHO 3aKpiIlieHi
B Horo inauBigax. [Ipu Tomy, 110 Ha TTOBEPXHIi BiJIBaJiB
cyOcTpartu JyKe TeTepOreHHI 3a (i3UKO-XIMIYHHM Ta
MiHEpaJbHUM CKJIJIOM, BiJ3HAYAIOTHCS HEOIHAKOBOIO
BOZIOYTPHMYIOUOIO 3[aTHICTIO, CYTTEBO II€PErpiBalOTHCA
BIIITKY Ta EPEMEpP3al0Th B3UMKY.

AT Hinyx (Didukh, 1998) xmacudikyBaB BuHIN
POCIIMH J10 POIOUOCTI IPYHTIB, BLAUTUBILIHN eKOMOP(hH 3a
iXHIM BiITHOIICHHSM JI0 CyMapHOTO BMicTy Tymycy (Gm)
y rpynri. B "Exoduopi Ykpaiun" (Didukh et al., 2004)
B. pendula BimHOCSTH mo "cyOarymimiB" — BUOH, IO
POCTYTh Ha MIHEPaJbHUX IMOT'AaHO PO3BHHYTHX IPYHTax
3 HU3bKUM BMIicTOM Tymycy (1o 150 T/ra B MeTpoBoMy
mapi). Y Bumazaky 3pocrtaHHs B. pendula Ha moponi
3aITI30pYyAHUX BiIBaiB, sika BHHHATA 3 ropu3oHTiB 100
i OlNTBIIE METPIB, TAKOTO BMICTY TYMyCy HE MOXe OyTH
B3araji, (JaKTUYHO 1ei BUJI MOXKHA BIZTHECTH JI0 aryMiJIiB.

100

Tobto, Ha BinBanax B. pendula posiBiIsiec 3HAYHO MIUPITY
€KOJIOTYHY aMILTITYly /10 HecTadl TyMycy B I'DYHTI, HIXK
y TPUPOJHUX OCENHUILAX i, TAKAM YHHOM, peaizye CBOI
npeajanTalfiiftHi MOXJIMBOCTI. 3 1HIIIOrO O0KY, B. pendula
MOXKHa BIJHECTH [0 TEHHOMOP(HUX BHUIIB, 3MaTHHUX
YCIIIIHO MEPEeHOCUTH BiJCYTHICTh OPraHiku B IPYHTI,
HU3BKHH BMICT MiHEpaJIbHUX EIIEMEHTIB 1 MPU IHOMY
MIPOSIBIISITH BUCOKY MOCYXO- Ta )KapOCTiHKICTb.

Konownizarmisi B. pendula miasHOK BiIBalxy 3 TOJOIO
IOPOJIOIO, JIe B3arayi HEMae POCINHHOCTI, cpopMOBaHOT
MOKPUTOHACIHHUMH  POCIIMHAMH, CBIJYUTH TIPO TeE,
mo [edl BHI Mae EBONIOLIMHO BUPOOJICHI MeXaHi3MH
CTIMKOCTI [0 EKCTPEMalbHUX  CKOJIOTO-enadidHuX
(akropiB. DakTHYHO, YMOBH ICHYBaHHS Ha BiIBai
HE € KPUTHYHMMH JUIsi LBOTO BHUJAY, a TOMY HOro
MONYJSIList MOXE ICHYBaTH IPOTSATOM — TPHBAJIOTO
yacy 31 3MIHOI KUIBKOX IOKOJdiHb.  [lpouecu
CaMOBITHOBJICHHS ¥ caMOIATPUMaHHA MOMyIsmii B.
pendula 3a0e3MEUyIOThCSI  3AaTHICTIO TCHEPATUBHUX
POCIIMH YTBOPIOBATH JKUTTE3AaTHE HACIHHA 3 IOCHTb
BHCOKOIO #oro BpoxaitHicTio. [Ipupoaanmu dakropamuy,
0 CIPHUAIOTH (POPMYBAHHIO MOMYINALiil B. pendula Ha
3ali30pyIHUX BiJBajax, € YIIUIBHCHHS, 30UIbIICHHS
OCeNHWI Ta BIJCYTHICTh iXHBOTO pPyHHYBaHHS uepe3
BIUIMB TBAapWH (HANpHKIAJ, BHMAC XyI00H), a TaKoxX
BIZICYTHICTh KOHKYPEHLIT B MICLSX PO3MOBCIOIIKCHHS.
3aceneHHst B. pendula BinOyBaeThCs HOCUTH PIIKO Ha
JIISTHKH, JIe YTBOPIOETHCS CTIHKUI POCIMHHUI TIOKPUB,
30kpema 3a ydactio Calamagrostris epigejos (L.) Roth,
110 YTBOPIOE 3HAYHUH I1ap MOPTMACH. B 11ij1oMy HACIHHS
posnosciomkyeTrbes Ha 500-1000 M Big MaTepUHCHKUX
JIepeB 3 YMCEIBHICTIO CAMOCIBY MPAKTHYHO HA OJHOMY
piBHI 32 paxyHOK BHCOKHX aHEMOXOPHHX BIACTHBOCTEH
HaCiHHSL.

3aranoM, B. pendula € HallyCHIIIHIIIUM IEpEBHUM
BUJOM y TEXHOT€HHOMY cepefoBulli B LleHTpanbHiH
€Bporni He3ale)KHO BiJ HasABHOCTI ab0 BIJCYTHOCTI
rpyHroBoro mapy (Prach, Pysek, 1994). Betula pendula
YCIIIIHO 3pOCTaE Ha ClIaHleBUX BinBasax B EcToHii, ne
BiH BiJIHOBIIOETHCS MPHUPOTHUM IIUIIXOM 1 € HAWOLTBIT
NOIIMPEHUM 3 JepeBHUX BuUIiB. [lpu 1mpomy, 1mix
cToBOypamu 20-piyHHX JEpeB BHHUKAE TyMYCOBHM
nrap 3 auctoBoi miacTmwiku 1o 2 cM (Vaht et al., 2010).
Jo HecupusTIMBHX YMOB MPH HAsABHOCTI BHCOKOTO
BMICTy Ba)XXKHX METaJB B. pendula Mmoxe ajantyBaruch
Ha OpraHi3MeHHOMY piBHI 3aBOJKd TepeOyaoBi B
aHaTOMIYHIH CcTpyKTypi maroHiB (Andras et al., 2007).
Ileii BUA yCHINIHO BUKOPHCTOBYIOTH Yy €Bpomi yis
PEeKyIbTHBALIT TEXHOTEHHO TMopylleHnx 3emens (Prach,
Pysek, 1994).
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Po3pobka crocobiB mociBy HaciHHA B. pendula
Ha 3aJI30pYJHUX BiJBaJlaX — MOXIMBHH UUIAX JUIS
BHKOPHUCTaHHS IIbOTO BUIY B O10JIOTIYHINA PEKyIBTHBAIIIT
0e3 Oyab-sKoi TOMEPeaAHbOT TeXHIYHOT TpaHchopmarii
iXHBOI IIOBEpXHI Ta MOKPHUTTA IpyHTOM. HaBiTh
CIIOHTAHHO 3aHECEHMH Ha BiJIBAJIM HACIHHEBUH Marepial
3 TIPWICTIINX TEPUTOPIH, KU €, 3a3BHYai, TCHETUIHO
TeTEepOreHHHUM, Ja€ I0YaTOK PO3BUTKY POCIHH, IO
BIITPArOTh BaXXJIUBY POJIb y BiJHOBJICHHI TEXHOTCHHO
MOPYIICHNX JIaHAIATIB.

BucnoBknu

Betula pendula nanexunTb 10 TOHEPHUX BHUIIB POCIHH,
mo B ymoBax Kpusbacy (LieHTpanbHa 9acTHHA YKpaiHN)
OJJHMM 13 HaMIepHmMX 3aceisie 3ai30pyAHi BiABaIM.
Ha d90THphOX MOCHIIKECHUX 3ai30pYIHUX BiaBamax
KpuBopizkkss Bua QopMye TEpBUHHI  ITOMYJIAIII,
SIKI  CAaMOBIZIHOBIIIOIOTBCSI  Ta  CAMOIIATPUMYHOTHCS
MPUPOAHAM TUIAXOM. Biamiueni cepex 06aratbox
OTHOCTOBOYPOBHX OCOOHMH POCIMHUA 3 BHIIO3MIHCHOIO
KHUTTEBOIO ¢bopmoro (TopocTeyTBOpIOOU,
HebararoctoBOypoBi Ta 0araroctoBOypoOBi) € NPOSIBOM
MOJIiBapiaHTHOCTI OHTOT€HE3y M BINIrparoTh poOIb y
3a0e3rneueHHi CTIHKOCTI Momyssiuii. Y momysuiitHux
Jokycax B.  pendula  mepeBaxkaioTh  0COOWHHU
IIPEreHepaTHBHOTO BiKy Ta BIJICYTHI CTaporeHepaTHBHI,
cyOCeHIIbHI Ta CeHiTbHI OCOOWHHW, TOMY TOMYJIAIl €
MOJIOIUMHU. SIK Y YOTHPHOX MOMYISIISIX B LIJIOMY, TaK
i B MOMYJSALIMHUX JIOKycax He BiJOyBaroThCs Oy/ib-sKi
HE3BOPOTHI 3MiHU, OCKUTBKH IICHTP CaMOBiTHOBJICHHS —
I[lc TCHEPATHBHO PO3BHHEHI JepeBa, SIKI 3HAXOMIATHCS
B J00pOMY JKHTTEBOMY CTaHi. BHyTpiIIHHOBHIOBa
KOHKYPEHIIisl CLIOCTEPIracThCsi Ha BKpail 0OMEXEHHX 3a
IUIOIICIO JUISHKAX Yy HAaHCHIPUSATIMBILINX yMOBaX IS
MIPOPOCTAHHS HACIHHSL. 3arajiiom, B. pendula Mae BUCOKUi
piBeHBb JKHUTTEBOCTI, aipke OUTBIIICTh MOMYIALIAHIX
JIOKYCIB HAJIGKHUTH JI0 MPOLBITAIOYOTO THITY. AKTUBHUI
picT i po3BUTOK BUAY B. pendula, a Takox ImopiyHa
IosiBa CaMOCiBy Ha TOJMX HOPOJHHMX CyOcTparax
3a0e3reuyoTh MIBUKE 3apOCTaHHS BiJBaly, TOMY Lei
BUJI € MEPCICKTUBHUAM ISl PEKYJIbTHBALIl TEXHOTCHHO
MOPYILIEHUX JIaHAIaTIB.

OTpuMaHi HAMH JaHI € HAyKOBO I[IHHIMH, OCKLTBKH
BU3HAUCHHS TOMYJISALIAHOI cTpyKTypu B. pendula Ha
3alTi30pyIHUX BigBasiax KpuBOPLXKS € epiuM KpoKoM
JI0 PO3KPHUTTSI CyTHOCTI MOMYNSIHHNUX TPOLECIB BUIY
3a crierudivHIX yMOB 3pocTaHHs. OJHAK JJIs TPOTHO3Y
TpHUBANOCTI iCHyBaHHs B. pendula y mpoctopi Ta 4aci
JOIIIIBHI MOMAMBIII HOCIIIKEHHS.
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Abstract. The article presents a list of localities of Stipa pennata on the Kyiv Plateau, central Ukraine. A schematic map of the
species distribution and sources of information are provided. During 1907-2018, S. pennata was recorded in the area in 22 localities.
The species occurs in both primary and secondary habitats. Regressive changes in the overall distribution (dynamic chorology) of
S. pennata on the Kyiv Plateau associated with anthropogenic factors have been revealed. To date, S. pennata has not survived in
nine localities. The species disappeared in the areas within the city of Kyiv, in Bila Tserkva and Kaniv towns, as well as in Kaniv
Nature Reserve. There are apparently four currently extinct localities of S. pennata reported more than 85 years ago and one locality
destroyed as a result of human activities. In June 2018, a new locality of S. pennata was discovered in the southern part of the town
of Rzhyshchiv, Kyiv Region, in the Berezovka tract. The vegetation cover of this site is characterized. The species is confined to the
top and slopes of a high hill. The population of S. pennata is located in the area of several hectares and is characterized by a large
number of individuals of different age groups, predominantly with mature generative individuals. Anemochoric dissemination was
observed. The structural features of fruits related to this mode of dissemination / dispersal, viz. the basis and awn of the caryopsis
("grain"), are characterized and illustrated. In order to protect S. pennata within the Berezovka tract in situ, it is proposed to establish
a botanical reserve of local importance.

Keywords: anemochoria, geographical distribution, meadow steppes, new location, population, protection, Stipa pennata
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I'punienko B.B. 2020. Stipa pennata (Poaceae) na KuiBcbkomy miaro. Yxpaincokuti 6omarniunutl sxcypran, 77(2): 104-112.

Pedepar. V crarti HaBeAcHO MeperiK MiCle3HaXOMKeHb Stipa pennata na KuiBCbKOMY IJ1aTO, 3a3Ha4eHi JpKepena iH(opMariii,
HaJJaHO KapTOCXeMy IOIIMPEHHs BUY B perioHi. Bripogosx 19072018 pp. S. pennata 6ymno BinmiueHo B 22 MicIie3HaXOKEHHSX. Buy
TPaIUIAETHCS SIK y IEPBUHHUX, TaK 1 BTOPHHHUX MiCIIE3pOCTaHHIX. BUsBICHO perpeciBHI 3MiHU IOIUPEHHS S. pennata Ha KuiBcbkomy
I1aTo, SIKi MOB'A3aHi 3 aHTPOMOTeHHUM (akTopoM. J[0 TEmepilHpOro Yacy y perioHi He 30eperinuch JEB'SATh MiCIIe3HAXOMIKEHb
S. pennata. Bu 3uux 3 Teputopii mict Kuis, Bina Llepksa, Kaui Ta 3 KaHiBCHKOIro IpHPOIHOTo 3aI0Bi HUKA. VIMOBIPHO, 3HUKIHMY
€ YOTUPU MiCLIEe3HAXOMKEHHS S. pennata, K1 HABOIWINCH MTOHA 85 POKIB TOMY, Ta OJHH JOKAJIITET, 110 OyB 3HUIIECHUI BHACIIIOK
nisubHOCTI JTropmHu. HoBe Miciie3HaxoukeHHs S. pennata BUSBIEHO aBTopoM y uepBHi 2018 p. y miBneHHiH yacTuni M. Pxumis
KwuiBcekoi 0611. B ypouni "bepe3oska". OxapakTepH30BaHO POCINHHUN TOKPHUB IFOTO MiCIIE3POCTAHHS, BiIMIU€HA IPUYPOIEHICTh
BUY [0 BEpIINHM Ta CXWIIIB BUCOKOTo marop6a. [lomynsmis S. pennata B ypounmii "bepe3oBka' 3aiimae muionty AeKijibKa TeKTapiB
1 XapaKTepHU3y€eThCs 3HAYHOIO YHCEIBHICTIO PI3HOBIKOBUX OCOOMH 3 MEepeBakaHHIM 3pUINX reHepaTuBHHUX. OnucaHa JuceMiHallis
S. pennata ciocobom aHeMOXopii, sika criocTepiraiack Mg 9ac ZOCIiLkeHb. OXapaKTepH30BaHO Ta MPOLTIOCTPOBAHO CTPYKTYpPHI
0COOIMBOCTI IIOAIB, 1110 MOB'A3aH1 31 cI0OCOOOM JHCeMiHallii — OCHOBA Ta OCTIOK 3€PHIBKH. 3 METOI0 30epexeHHs S. pennata in situ
aBTOPOM 3aMpPONOHOBAHO B3sATH ypouuiie "bepe3oBka’ miJ] 0OXOPOHY Ta CTBOPUTH OOTaHIYHHI 3aKa3HUK MIiCIICBOTO 3HAYCHHS.

KurouoBi ciioBa: anemoxopisi, reorpadidae NOMMUPEHHS, Ty4YHi CTeNH, HOBE MiCLIE3HaXOKEHHS, 0OXOPOHA, IOy, Stipa pennata

© 2020 V.V. Gritsenko. Published by the M.G. Kholodny Institute of Botany, NAS of Ukraine. This is an open access article under the terms of
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits use, distribution, and reproduction in any
medium, provided the original work is properly cited

104 Ukrainian Botanical Journal, 2020, 77(2)


mailto:gritsenkoviktoria@gmail.com

Beryn

Stipa pennata L. (Poaceae) — XxapakTepHUH B JTy9HUX
crerniB €Bpa3iiicbKol CTenoBoi 001acTi, BKIOYCHHUI /10
UepBoHOI KHUTH YKpaiHH, IPUPOAOOXOPOHHUIL CTATyC —
Bpa3nuBuii. lle oauH 3 HaiOLIBII ME30(ITHUX BHUIIB
KOBWIHM YKpaiHu. Bun mommpeHuit y icocTemoBiit i
cTernoBii 3oHax €Bpa3zii Bix 3abaiikas ta rip CepeaHbol
Agii o miBHiHOTO cxoxy Ppantii Ta miBxus LBerii, a
TakoX Ha banmkaHax 1 B ripcbkux crenax 3akaBkasss. B
VYxpaini Buz 3poctae Ha Bomuao-IToninpepkiit BUCOUNHI,
B JricocTenoBiil (vacrime Ha JIiBoOepesx ki) Ta cTeroBii
soHax (Tkachenko, Korotchenko, 2009).

Bun Oy 3Haiinenuii Ha KuiBchkomy Imiato, sike
oporpadiuHo sBisiE CO00K0 MTHATTS Ha [IpaBobepeskki
p. Huinpo y miBHiYHIA 4actuHi JlicocTemoBoi 30HU.
[Mpuponui  mexi  ¢izuko-reorpadiunoi  obaacTi
K#niBCBKOTO IIJ1aTO HA IIBHOYI CITIBITAAAIOTh 3 MTIBHIYHOIO
Mmexero [IpaBob6epesxnoro Jlicocreny. Ha cxoni o6nactsb
obmerxkeHa monmHOIO JlHimpa. 3aximHa Ta TMiBAEHHA
MEXI TPOXOISATh CXIJHOIO OKpaiHOI YKpPaiHCHKOTO
KPUCTAJIIYHOTO IIUTA, B3JOBX BHUXOMAIB KPUCTATIIHHUX
nopin, ro ninii mict ®acris — bina Lepksa — PokutHe —
Kopcynsp-1lleBueHkiBChKHN 1 Aaimi TO JTiBOOEPEIKIKIO
p- Pock o ninpa (Poryvkina, 1968). I[Tiroma Kuiscskoro
mwiaro — Onu3pko 6 THC. KM2. B ajaMiHicTpaTMBHOMY
BigHomeHH1 KniBchbke mnato 3aiiMae ieHTpasibHi paiioHu
KuiBcbkoi o0macTi Ta MiBHIYHY YacTHHY YepKachKoi.
BoHo € camocTiliHOI0O MOP(HOCTPYKTYpHOIO OIMHMIICIO
B Mexax [IpuaHINpoBChbKOI BHCOYMHM, HOro cy4acHa
MOP(OCTPYKTYpHA MO3UIIisI BA3HAYAETHCS PO3MILLICHHIM
y 30HI 34JIeHyBaHHs YKPaiHCHKOIO KPUCTAIIYHOTO HIUTa
Ta JlHinpoBchko-JloHEeNbKOi 3amagHl 3 OJHOTO OOKY,
Ta TUQPCPCHINIOBAHO HEOTCKTOHIYHOK AaKTHBHICTIO
PO3IIOMHO-0AaTKOBUX CTPYKTYp y MeKax IiBHIYHO-
cxignoro cxmiy IlpunHinposcekoi Bucounnn (Bahmet,
Paliyenko, 2006) — 3 inmmoro.

Ha croromninmHiii eHb B pi3HUX perioHax YKpaiHH
aKTyaJlbHAUMH 3aJIMIIAI0ThCS  JICTANbHI  JIOCIIIKECHHS
reorpadiyHOrO MOMIMPEHHS, YMOB MiCIIE3POCTaHb,
CY4YaCHOTO CTaHy MOIYJISIIIN Ta IHIINX ACTIEKTiB CTOCOBHO
BUMIB, BKIIOUEHHX 0 YepBoHOi KHHTH YKpaiHm.
BigomMocCTi mpo MOUIMPEeHHsT Ta YMOBH MiCIE3pOCTaHb
S. pennata Ha KuiBcbkoMy miato € (pparmMeHTapHHMHU
Ta PO3pI3HEHHMH, a TOMY MOTPEeOYIOTH JIOTIOBHEHHS,
CHCTEMaTH3aIli] Ta y3arajlbHEHHS.

Yipaincoruii 6omaniunuii scypuan, 2020, 77(2)

Marepianu Ta MeTOIH

Jocmimkennss nposeneni srponosx 2002-2019 pp.
Ha Tteputopii KuiBchkoro muaro. [eorpadiune
NOIMIMPEHHS Ta YMOBHM MiCLE3pOCTaHb S. pennata B
perioHi BHBYAJIM 3a pe3yJbTaraMH eKCHeTUIIHHUX
JOCTIKeHB, IUIIXOM aHAI3y JITepaTypHHUX JDKEper Ta
KPUTUYHOI'O TIeperIsay repOdapHux Kojekuiid [Heturyrty
6oranmikn iMm. M.I. Xomomroro HAH Vkpainu (KW),
KuiBchkoro HaIlioHAJIBHOTO YHIBEepcUTeTy iMeHi Tapaca
[Mesuenko (KWU), HamionansHOro OOTaHI4HOTO camy
im. M.M. I'pumika HAH VYkpainn (KWHA). Etuxerxu
repOapHUX 3pa3KiB IMTYIOTBCS MOBOIO OpPHTIHAIY.
Iepenik Micue3HaxopKeHb S. pennata, siIKi HABOIWINACH
aBTopoMmy pykomuciBaonarky b (Gritsenko,2007), y naniii
CTarTi NOTIOBHCHWH, YTOUHCHHH Ta IpOoaHalli30BaHUH.
3HUKII Ta HIMOBIPHO 3HUKJII MiCIIE3HAXOKCHHS BUIY B
MepeTiKy Mo3HadeHi 3ipoukoto (*). Homepn B mepemniky
BIANOBIIaI0OTh HOMEpaM Ha Kaprocxemi. Jlyist posmisimy
CTPYKTypHUX ocoOmuBocTell 1wioniB S. pennata,
MOB'SI3aHUX 31 CIIOCO0aMM JMCEMiHAIlli, BHKOPUCTAHO
30 cyxux 3epHIBOK repbapHHX 3paskiB. [letami iXHBOI
Oy/10BM BHBYAJIM 32 JOIIOMOTOI0 CBITIIOBOTO MiKPOCKOIIA
Stemi—2000 C. Ilpm ommci twiomiB S. pennata
TEpMIHOJIOTis HaBezieHa 3a AptionieHko Ta deropoBum
(Artyushenko, Fedorov, 1986). Ha3Bu BuaiB CyTUHHUX
pocaun nogano nepesaxHo 3a "The Plant List" (2019).

Pe3yabraTn Ta 06roBOopeHHs

Hoge Micrie3HaxomKeHHs BULY Stipa pennata, sike paHiiie
HE BKa3yBaJOCh B JiTeparypi Ta He Oyio mpencTaBicHe
y repbapHux 300pax, Oyino BusiBieHe aBropoM y 2018 p.
Ha KuiBchkoMy T1aTo, y miBACHHIA YacTHHI M. PkumiiB
KuiBcbkoi 0011.. 3BaXkaroun Ha HAyKOBY IIIHHICTH KOKHOTO
JOKTITETy S. pennata, HABOAUMO CKJIaJIEHUH aBTOPOM
Hepertik MicIie3Haxo/pKeHb BUy Ha KuiBcbkomy riato,
B T. Y. HOBHX, Ta BIAMOBImHI Kepena iH(popMaIrii.
Hapaetbest  Takox — KapTocxema  reorpadiqHoro
MOIIMPEHHS BULy B perioHi (puc. 1).

Micue3naxom:keHnns Stipa pennata na KuiBcbkomy
nJ1aTo

KuiBcbka 00u1.: 1*. Micto Kuis: "...Kutaes, cremnHoro
XapakTepa CKIJIOH, OOpallleHHBIH K Iory — ceiuac 3a
TonoceeBckum necom, 31.05.1907, A. JlonaueBckuii"
(KW). BinonepkiBcbkuii p-H: 2*. Micto bina Llepkaa,
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Puc. 1. Kaprocxema nomupeHHs Stipa pennata Ha
KuiBcpkomy mutaro: 3a repoapuumu (1, 5, 6, 10, 13, 16, 18,
19, 22), nitepatypunmu (3, 9, 14, 15, 17, 21), repbapHumMun
i miteparypaumu (2, 7, 8, 11, 12, 20) naHumm Ta HOBE
Micre3HaxomkenHs (4), sussiene y 2018 p.

O 3HUKJT Ta, IMOBIPHO, 3HUKJT

Fig. 1. A distribution map of Stipa pennata in the Kyiv Plateau
area, according to: herbarium data (1, 5, 6, 10, 13, 16, 18, 19,
22), literature data (3, 9, 14, 15, 17, 21), combined herbarium
and literature data (2, 7, 8, 11, 12, 20); a new locality recorded
in 2018 (4)

neHaposoriyauid  mapk  "Onekcauapis™: ... Ypouwuiie
"[TamieBa ToOpa", MO CTEMOBOMY CXWIy, HE Oararto,
31.05.1923, M. Ipomzincekuii" (KW); (Hrodzynskyi,
1928); "...Ha BUXOHAax CHWJIIKAaTHUX TOpix Hajx Poccro,
1956, bankoscekuit b.€. " (KWHA). 3*. Oxonumi
c. Cyxomicu: "...Ha TalsIBUHAX B JIiCax HAAIYIHOI TEpacH
p. Pocs" (Hrodzynskyi, 1929). Karapmuupknii p-H:
4. Micto PxwumiB: "...BeplimHAa Ta CXWJIH Taropoa,
N 49.936855°, E 31.049321°, mninomoHOIICHHS,
25.06.2018, I'punerko B.B. " (KW139031). 5. Oxonuiti
M. Pxwnmis: "...Ha cremoBoMmy cxwiai Oins JlHimnpa,
06.06.1974, boprask M.M" (KWU008364). Kuepo-
CeparommHCEkHA _p-H: 6. Oxomumi c. KprokiBmuHa:
"...Ha 3axij BiA ceia, Ha MIBICHHO-CXIJHOMY CXWJI
cmpaBa Bix 3ami3HH4YHOI Komii M. KuiB — M. ®acTiB, y
ckiani yrpynosaHHs ¢opMmauii Festuceta valesiacae,
Kimpka ocobwun, 01.07.2002, I'prmenko B.B." (KWHA).
MuponiBcbkuid p-H: 7. Oxonuui ¢. TynuHIi, OoTaHIYHUI
3aka3HuK "TymuHensKi nepericku” (ctBopenuity 1994 p.):
"...Ha crenoBux cxmiax, 09.06.1980, JlroGuenko B.M.,
Boprasxk M.M" (KWUO008357); (Chopik et al., 1984;
Bortnyak et al., 1993); "...01.07.1993, €pemxo I.O.
" (KW 037320); "...14.06.1996, Mensaux B.I.,
Hy6enens T.I." (KWHA); "...Iy4HO-CTEIIOBI CXHIIH, B
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JYYHO-CTENOBUX YIPYMOBAHHSX, MOMYJISAIS YUCEIbHA,
28.05.2002, I'punierxko B.B." (KWHA); (Korotchenko,
Fitsaylo, 2003; Kucheryava et al., 2003; Melnik,
Gritsenko, 2005; Kucheryava et al., 2007; Melnik,

Gritsenko, 2007); "...crenmoBi cxwim, AOMiHaHT, Leg.
22.05.2015, Det. 04.06.2015, Komnomiituyk B.IL."
(KW117976). 8. Owxommui c. Illangpa, ypounrie

n.n

"[Hanapiscekuit mic": "...crenosi ainstHku, V-VI 1970,
Oxpimerxo H.A. (KWUO008362); "...cTemoBi IUISHKH
Ha y3iicei gy6oBoro icy, 09.06.1980, boprasik M.M.,
Jro6uenko B.M. " (KWUO008358); "...Ha cxumi Oankw,
09.06.1980, boprasak, Jlrobuenko" (KWUO008365);
(Pogrebennik et al., 1987); "...Ha JIy4HO-CTEHOBUX
y3ricesx, 3piaka, 28.05.2002, I'punenko B.B. " (KWHA).
9%*. Oxomuui c. Kosun: "Ko3uHcbkuii Jiic, Ha BUpyOax
ta ramsBuHax 22.V.29. fi!! JTyxe pigko!" (Dyrdovskyi,
1931). 10. Ceno Ko3un: "...namba crapoil Keje3HOH
nmoporw, 25.05.1969, U. Cuxypa" (KWHA). 11. Oxonuti
c. lenrpanphe: "...3eMii iH-Ty TIICHHUII, CXUI OaJIKH,
17.05.1990, Boprusik, Boitriok" (KWU008363); "...
Ha CXWiax OalKu y JIy4HO-CTEMOBUX YIPYIMOBAHHSIX,
22.05.2003, I'punenko B.B." (KWHA); (Melnik et al.,
2006; Melnik, Gritsenko, 2007). OOyxiBCbKM p-H: 12.
Oxomnutii ¢. Crapi bespagnui: "...3a 1,5 kM Ha MiBACHHUIA
3axin Bixg cena, "Topomuie ['opomox", Ha TUTaTOMOMIOHIH
BepunHi ropu, HebGararo, 22.05.2003, I'puuenko B.B.
" (KWHA); (Melnik et al., 2006; Melnik, Gritsenko,
2007). 13*. Oxkonuui c. Hemiepis: "...cTenoBuil cXui
"JIuca ropa", 09.06.1930, YopHoromnosko" (KW).

Yepracbka 00.1.: KaniBcpkuii p-H: 14*. Micto Kawis,
"Tapacosa" ("Uepueua")ropa(3 1989 p.—IlleBucHKIBCHKIi
HAITIOHAIEHUH 3allOBIMHUK), HA BEPIIMHAX Ta CXHIIAX
(Kryshtal, 1947). 15*  KaHiBCcbKUI TpUPOTHUIA
3amoBimHUK (cTBOpeHuit y 1923 p.): Ha BepmmHax Ta
cxmiax "Benukoro Ckidepkoro” roponuina, "Map'iHoi"
ta "Kmsmxoi" Tip, Ha BepmmHax rpang Oima "Cyxoro
notoky" (Kryshtal, 1947). 16. Oxonuui c. [Torammi: "...
Ha y3micci xybosoro micy, 09.06.1981, Jlrobuenko B.M."
(KWU008359). 17*. PerionansHuii JaHmma@THAHR
napk (PJIIT) "Tpaxremupis" (ctBopenuir y 2000 p.),
c. Tpaxremmpis, ypounme "Bemmki Bankn" (Chopik
et al., 1984). 18. PJIIT "Tpaxremupis", c. Jlykopums: "...
Ha ckJIoHax 6anku, 13.06.1976, Jlro6uenko B.M. " (KW).
19. PJIIT "Tpaxremupis", ¢. 3apyOuHii (npumimka: cemno
poscenene): "...Ha cxmimax npo [Hmimpa, 09.05.1975,
JIro6uenko B. " (KWU008360, 008361); "...Ha CTCHBIX
CKJIOHAX, OKojo cema, 13.06.1976, JlroObuenko B.M. "
(KW). 20. Oxonuti ¢. bywak: "...Kynpiis Hlnuis, cepen
crenoBoi pociauHHOCTI, 20.06.1976, JIro6uenko B.M."
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(KW); "...JIuca ropa, 01.07.1976" (KW008422);
(Lyubchenko et al, 1977, 1980). 21. Oxomuri
c. Crynenens (Lyubchenko et al., 1980). KopcyHs-
IlleByeHkiBcbKmMit p-H: 22*. Oxomuui M. KopcyHs-
[eBuenkiBcrkuit: "oxomumi M. Kopcyns Ha KuiBmuni
Ha crenoBiM cxuii, 25.05.1924, N. Pidopliczka" (KW).

Taxwum ynHOM, Ha KHiBCchKOMY T71aTO BIIpomoBx 1907—
2018 pp. S. pennata BinmiueHO y 22 MiCIIE3HAXOPKCHHSIX,
OipIIa YacTWHA SIKUX CKOHIIGHTPOBAaHA Y TiBICHHO-
cxigHii #oro wactuHi (amB. puc. 1). YmoBm
MiCII€3pOCTaHb BHIy TYT MalOTh TEBHI OCOOIHMBOCTI.
[TmakopHUX CTENMOBHMX MIUISTHOK, A0 SKUX S. pennata
MIPUYPOUCHUH B IHIINX YaCTHHAX apeaiy, Ha KuiBcbkoMy
IUIATO HeMae. Y perioHi JOCIHiIPKeHb BUL TPAILISETHCS Ha
CTENOBUX CXMJIAaX TEPEeBAXHO IMiBACHHOI eKCIO3HUIIT Ta
BepmuHax marop6is. TyT MaroTh MicIie MiKpOKITIMaTHIH1
ocobnuBocTi, noe's3ani 3 penbedpoM. Tak, 3a paxyHOK
eKCTIO3HUIIIT Ta KPYyTH3HH CXUJIIB TTOKa3HUKU TEPMIdHOTO
PEKUMY I'PYHTY ¥ NOBITps Ha MIBJCHHUX CXMJIaX 3HAYHO
Bummi. [l mMOpiBHAHHS 3a3HAYMMO, IO Ha MiBIHI
Vkpainu enudikaropHOro 3HAUCHHS Lei BUI HalOyBae
MepeBaykHO Ha cxmitax miBHIuHOT excriosuitii (Tkachenko,
Korotchenko, 2009).

Haiibinpimnm 3a miomiero Ha KHIBCBKOMY ILIATO
BBKAETBCS  JIOKAJIiTET S. pennata B  OKOIHMIAX
c. Tymunui B OoranidyHOMY 3aka3Huky "TymuHelbKi
nepericku” (puc. 1: 7). Tyt moxamiTer mpuypoOdeHU
o miarononionoi BeprmuHu "Jlucoi ropu'", BepxXHBOI
Ta CepenHbOi YaCTHH KpyTux (mo 45°) cxmiiB ropu Ta
3aiimae nekinbka rekrapiB (Melnik, Gritsenko, 2005,
2007). dpyruM 3a IDIOMICIO € JIOKANITeT S. pennata B
oxonuusix c. Llenrpansue (puc. 1: 11). Tyt S. pennata
MIpeCTaBICHA Y BEPXHill Ta CepeaHiid YaCTHHAX KPYyTHX
(30-50°) miBIeHHUX 1 MIBJCHHO-3aX1THUX CXIIIB OaJIKH
(Melnik et al., 2006; Melnik, Gritsenko, 2007). Yepe3
3HAYHY KpPYTH3HY CXWIIB Ii JBI TepuTopii 30eperucs
BiJl EpPEOPIOBAaHHS Ta  CUIbCHKOIOCIOJAPCHKOTO
Bukopuctans. Y 2010Ta2017 pp. migyac ekcrie TUIiHHIX
JIOCITIJDKEHb PAHHBOBECHSIHUX e(heMepoiIiB, NPOBEACHUX
aBTopoM pazom 3 H.B. Kymmnip, Mu crnocrepiramu Ha
cxwiiax 1 jaHi Oanku B oxonuisix c. LleHTpanbhe ciigu
CYLITBHUX BHIANIB TpaBoCTOlO. [liporeHHmit (akTop
MOKE HEOJIHO3HAYHO BIUIMBATH Ha S. pennata Ta iHOI
piakicHi BUa¥. 3HAYHO MEHIITNM 32 IUIOMIEIO € JIOKAJITET
S. pennata B oxonmiix c. [llanapa (puc. 1: 8). B ypounmii
"[HauapiBcekuit mic" BUA S. pennata pUypoOYeHUN 10
BEPXHbOI YaCTHHM JIy4HO-CTEroBoro mosororo (15—
20°) cxuiy CXifHOI eKcro3uiii Ha y3iicci JyOoBOro
micy. B exoToHI MiX JCOBOK Ta IyYHO-CTEIOBOIO
pocnunzicTio B 2002-2005 pp. NOOAMHOKO TPAILISUIUCH
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Robinia pseudoacacia L. ta Amorpha fruticosa L. Y
2010 Ta 2017 pp. mig 9ac SKCHCTUIIIMHUX TOCIIIHKCHb
BiMideHa 3MiHa YMOB ICHYBaHHsA S. pennata, a
camMe — IOCTYNOBE 3apOCTaHHs Y3JcCsl aJBEHTHBHUM
BUIOM R. pseudoacacia Ta, sIK HACIiJOK, 3MCHIICHHS
YHUCENILHOCTI 0coOuH S. pennata. Tpu BuIe3ranani
JIOKJTITETH XapaKTEPHU3YIOThCS BETUKNM (PIOPUCTUIHUM
PI3HOMaHITTSIM Ta HasIBHICTIO, OKPIM S. pennata, 3Ha4HOT
KUTBKOCTI IHIIMX PiAKICHUX BUIIB pociuH. Lle cBiguuTh
PO Te, 110 11l MiCIe3pocTaHHs S. pennata HallIMOBIpHiLIe
€ TIGPBUHHUMU (KOPIHHUMH).

Ha KuiBcbkoMy miaro S. pennata TpamiseTbes TaKOX
y BTOPHHHHX MIiCLE3POCTaHHSX, IPUYPOUEHHX 110 (hopm
penbedy aHTPONOreHHOro moxomkeHHs. Lle cxum
3aii3HuIb B okonuisix cin KprokiBmmHa (puc. 1: 6) i
Kosus (puc. 1: 10) Ta ropoaute "Topomok" B OKOIHIIIX
c. Crapi be3panuui (puc. 1: 12). Ha Bepmunni kpyToro
(50-60°) cxmmy roponmuima S. pennata TpeICTaBICHUHA
He3HayHOo. DopUCTHUHMK  CKiaj —TyT  OlAHINIA
TIOPIBHSAHO 3 MEPBHHHUMH Micrie3pocTanaaMu (Melnik
et al., 2006; Melnik, Gritsenko, 2007).

Ha cydacHomMy etami BHSBICHI PETPECHBHI 3MiHH
XOpOJIOTii BUy B PErioHi, NOB'SI3aHi 3 aHTPOIIOTCHHUM
(daxkropom. Ha xanb, MOoHWHI He 30eperiucs IeB'sTh
Micle3HaXo[keHb S. pennata. 3a  pe3yabTaTaMu
0araTopidyHUX EKCIEAMIIHHUX JOCHI/PKeHb aBTopa Ta
JiTepaTypHUMH JaHHUMHU BCTAHOBJIEHO, IO S. pennata
3HMKIIa 3 Teputopii mict Kuis (puc. 1: 1), bina Llepksa
(Doyko, 2014) (puc. 1: 2), KaniB (puc. 1: 14) Ta 3
KaniBcbkoro mnpuponnoro 3anosignuka (Lyubchenko
et al., 1980; Nechytaylo et al., 2002) (puc. 1: 15).

VIMOBipHO ~ 3HHKIMMH €  MiCHE3HAXOIKCHHS
S. pennata B oxommisx cin Cyxomicm (puec. 1: 3),
Kosun (puc. 1: 9), Hemepie (puc. 1: 13), m. KopcyHs-
[TeBuenkiBchkuit (puc. 1: 22), sSKi HABOAWIHMCH MOHAJ
85 pokiB Tomy. Jlokamirer y c. Tpaxremupis (puc. 1: 17)
3apa3 3HUIICHUI BHACIIIOK JIOACHKOI TisutbHOCTI. [1po
Micue3HaXo/LKeHHS S. pennata B oxonuisix c. Cyxouicu
3a3Ha4yagoch: "B uepBHI KOBWIb 3BIACUIS ILIUMHU
CHOTIaMH BHBO3STh Ha Oa3ap B bimy LlepkBy: Ha *xab UM
MPOMHMCJIOM B 0araTb0X MICI[SIX I[FO TPABY BXKE 3HHUIICHO"
(Hrodzynskyi, 1929). Illogo S. pennata B OKOMHIAX
c. Kosun BkazyBasochk: "L[bOro THMOBOrO CTENOBUKA
JOBEJOCS OauuTH JIUIIE [OOJWHOKI EeK3eMIUIAPH.
Pocnuna 3HUKae 4epe3 po3oproBaHHS BHPYOIB Maiike
Ha ouax" (Dyrdovskyi, 1931). B c. Tpaxremupis
"...JIECOMEIIOpATOpbl Hape3ald Teppacy Ha CKIIOHE
JpeBHEro cKU(CKoro Bajia, MU ITOM ObUT YHHUYTOXKEH
M YY9aCTOK KOBBUIS NEPUCTOTO, KOTOPBIH, B OTIMYUE OT
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TBIPCHI, 371ech MouTH He BocctaHaBnuBaercs'" (Chopik
etal., 1984).

Hanpuxkiami wepsast 2018 p. ma KuiBcbkoMy miato
BUSIBJICHO HOBE MICLIC3HAXO/DKCHHS S. pennata, sike
3HAaXOIUTHCSA Y MIBACHHI M YacTUHI M. Pykummis (muB. puc. 1:
4). st Tepurtopist Oysa 00CTE:KEHA aBTOPOM ITICIIS YCHOTO
TTOB1TOMJICHHS MiCIIEBUX JKHUTEIIB PO Maropo 3 KpacuBo
KBITYyYUMH POCIIMHAMH, IO PO3TAIIOBAHHNA MOOIU3Y
caqu6 mo Byn. bormama XwmenpHumpbkoro, 145, 147.
Haponna nasBa 1iei micuuan — ypouniie "bepe3oBka”.
Bono 3aiiMae tutonty Onm3bko 12 ra Ta sBise coO0r0
YaCTHHY MICIICBOCTI, BiIMIHHY BiJ] HAaBKOJHIIHHOI, a
caMe — BHCOKHI NPHPOAHMI maropd HenpaBHIbHOT
BUJIOBXKEHOI (GOPMHU 3 HpUIIEHTUMHU JTitssHKamMu. CXuiu
narop6a — mepeBakHO KpyTi (10 45°), MicIIIMH — OLIBII
rmojori. 3a caoBaMM MICLIEBUX JKHTENIB, BIH HIKOJIH HE
nepeoproBaBcs. CXwin Ta BeplIMHA maropda BKpPUTI
JYYHO-CTEMOBOIO POCIUHHICTIO.

HaBonumo pesynbraru JIOCIIKEHb, NPOBEACHUX B
ypouui "bepesoska" 25 wepsus 2018 p. Stipa. pennata
MPUYpPOYCHA JI0 TUIATO-TIOIOHOT BEPIIMHK, BEPXHBOI Ta
CepeHbOl YacTUH CXUITIB maropoa (puc. 2).

Bucora TtpaBoctoro csarae 50-60 cm, 3araibHe
MPOEKTHBHE MOKPUTTA — Omm3pko 80%. OcHoBy
TPaBOCTOIO pa3oM 3i S. pennata cknanawth Festuca
valesiaca Schleich. ex Gaudin ta Poa angustifolia L. 3i
37aKiB TMPENCTaBICHI TakoK Bromopsis inermis (Leyss.)
Holub, Calamagrostis epigejos (L.) Roth, Dactylis
glomerata L., Elytrigia repens (L.) Nevski (Elymus
repens (L.) Gould), Festuca pratensis Huds., Koeleria
cristata Pers., Phleum phleoides H.Karst., P. pratense L.,
Poa pratensis L. Ta inuii.

Jlyano-ctemoBe pi3HOTpaB's Oarare, y HOro Ckiami
mjg d4ac JOcCihiDKeHb BusBieHi: Achillea collina
Becker ex Rchb., 4. millefolium L., Clinopodium
acinos (L.) Kuntze (Acinos arvensis (Lam.) Dandy),
Agrimonia eupatoria L., Ajuga genevensis L., Allium
waldsteinii G.Don, Anthyllis macrocephala Wender.,
Artemisia marschalliana Spreng., A. vulgaris L.,
Astragalus cicer L., Campanula rapunculoides L.,
Carduus nutans L., Centaurea borysthenica Gruner,
C. scabiosa L., Cerastium holosteoides Fr., Clinopodium
vulgare L., Convolvulus arvensis L., Cynoglossum
officinale L., Dianthus armeria L., D. membranaceus
Borbas, Echium vulgare L., Eryngium campestre L.,
E. planum L., Euphorbia cyparissias L., Falcaria
vulgaris  Bernh., Filipendula vulgaris Moench,
Fragaria viridis Duchesne, Galium verum L.,
Gypsophila paniculata L., Helichrysum arenarium
Moench, Hypericum perforatum L., Inula hirta L.,
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Knautia arvensis Coult., Malva thuringiaca (L.) Vis.
(Lavatera thuringiaca L.), Linaria vulgaris Mill., Lotus
ucrainicus Klokov, Medicago falcata L., Melampyrum
arvense L., Melilotus albus Medik., M. officinalis
Pall., Odontites vulgaris Moench, Onobrychis
arenaria DC., Origanum vulgare L., Phalacroloma
annuum (L.) Dumort., Phlomoides tuberosa (L.)
Moench (Phlomis tuberosa L.), Plantago lanceolata L.,
P media L., Potentilla argentea L., P. incana G.Gaertn.,
B.Mey. & Scherb., P. neglecta Baumg., Ranunculus
polyanthemos L., Rumex acetosa L., Salvia pratensis L.,
Scabiosa ochroleuca L., Securigera varia (L.) Lassen,
Stachys recta L., Stellaria graminea L., Viscaria
vulgaris Rohl. (Steris viscaria (L.) Raf.), Tanacetum
vulgare L., Thalictrum minus L., Tragopogon major
Jacq., Trifolium alpestre L., T. arvense L., T. medium L.,
T. montanum L., T. pratense L., Verbascum lychnitis L.,
V. phlomoides L., Veronica chamaedrys L., V. incana L.,
V. teucrium L., Vincetoxicum hirundinaria Medik. To1o.
PocrnuHHMN TOKPHUB IIHOTO MiCHE3pOCTaHHSA S. pennata
€ XapaKTepHUM UL JIydHuX cremiB KuiBchkoro rmmaro.
AHTPOMOTeHHHX MOIIKO/KEHb POCIMHHOTO MMOKPHUBY Ta
MIOBEPXHI IPYHTY HE BUSIBICHO.

Stipa pennata y perioHi JOCIiDKEHb KBITYyE B IpYTiit
MOJIOBHHI TPaBHsI MPOTATOM JBOX TIJKHIB. [lo3piBaHHS
3CpHIBOK TpPUBAE OJM3BKO TPHOX THXKHIB. PociuHa
PO3MHOXKY€EThCSI HACIHHSIM.

Ha gac pocnimkenb, HANPUKIHII YepBHsI, TeHEPaTUBHI
[aroHK Ta 4YaCTKOBO JUCTKU S. pennata Oymu BKe
3aCOXJIMMH, a Iuoau po3piumu. Criocrepiranach MacoBa
muceMiHamis S. pennata, TOB'sA3aHa 31 CTPYKTYPHUMH
0COOIMBOCTIME 3¢pHIBOK. BH/1€ BUCOKOCTICIAi30BaHIM
AHEMOXOPOM. Jecsrku OAMHUYHHUX 3€pHIBOK
MiIAMATHCh Y TOBITPS BHUCXIIHUMH IOTOKaMu. IHI
3epHIBKU Oyly MPUPOTHUM HUIIXOM CIUTyTaH! TOBTUMH
Oiy10-TIipYacTUMU OCTIOKaMu B Iydku (puc. 3, A), ski
MepeKoYyBAUCh [TOPUBAMH BITPY Y HWXKHIM yYacTHHI
TpaBOCTOIO M0 TUMy "mepekorurone”. [Iydku mo3pimmx
wioniB S. pennata — HENpaBWIbHOI (OpMH, DIi3HI 3a
PO3MipOM Ta KITBKICTIO 3€pHIBOK (3a3BHUail IO JEKiTbKa
JIECSTKIB), CyXi, HE LIUIbHI, npyxHI. Cyasuu 31 3Ha4HOT
KUTBKOCTI JiacTiop, KBITyBaHHS Ta IUIOJOHOIICHHS
S. pennata B ueH pik Oyau pICHUMHU.

3epHiBKa — OTHOHACIHHWH HEPO3KPUBHHUHA TUTIA.
3epHiBku S. pennata tutiB4acti, noBri, 16,5-18,0 mm
3aBA. (IO OCTIOKA), TOHKI, 1,5 MM y miam. B cepenHiit
YacTHHI, NPOJOBIYBAaTi, BEPETECHONOMIOHI 3a (opMoIo,
TYCTOOITYIIIeHI B OCHOBI, BHIE — 3 5—7 TO3I0BKHIMH
BOJOCHCTUMU cMykKkamu (puc. 3, B). OcHoBu
3€pHIBOK BHOBKCHI, CKOIICHO-3arOCTPEHI, KOJIOUl,
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Puc. 2. Micuespocranus Stipa pennata 'y m. PxuniiB KuiBcskoi 0011. A: BepiunHa marop6a; B: cxun maropoa
Fig. 2. Habitats of Stipa pennata in Rzhyshchiv, Kyiv Region. A: hilltop; B: hillside
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Puc. 3. Stipa pennata. A: my4ok 3epHiBOK; B: 3epHiBKHU (cTpiyika — BepXiBKa 3epHiBKH); C: 3epHIBKH 3 OCTIOKaMH (CTPLIKA — 3THH
octioka); D: BepxHs yacTuHa octioka. Macmta6: 5 mm (D)

Fig. 3. Stipa pennata. A: sheaf of caryopses; B: caryopses (arrow — caryopsis top); C: caryopses with awns (arrow — bend of awn);

D: upper part of the awn. Scale: 5 mm (D)

BUTHYTi, dinki. Bomocku mpm ocHOBaX >KOPCTKI,
IYTIKi, CIIPSIMOBaHi1 KOCO Bropy, MOTPAIUISIOUN Y IPYHT,
(YHKI[IOHYIOTh 32 THIIOM SIKOpSl. 3€PHIBKM B ITy4Kax
HarpaBjIeHl 3aroCTPEHMMH OCHOBaMH Ha30BHI (JIUB.
puc. 3, A), monajaloTh y IPyHT OCHOBAMH IiJ| PI3HUMH
KyTaMH Haxwiy. BepxiBka 3epHiBku (nuB. puc. 3, B)
MEePEXOUTh Y JBIUl KOJIHYACTO-3ITHY THI OCTIOK (puC. 3,
C) po3mipom 28—40 cM 3aBI., IKUI MOXKE 00JIaMYBAaTHCh.
HwkHill 3rMH OCTIOKa MEHII BHPQKCHHH, HE YiTKHU.
Bepxwiif 3ruH — moOpe MOMITHHH, YiTKHH, HOTO KyT
cTaHOBHUTH 115-125°. V HMXKHIH YaCTHHI OCTIOK TOJHIA,
MITOTIOpOTONiOHO 3akpydeHuit, 0,5 MM y miaMm. (IuB.
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puc. 3, B), rirpockoniunuii. [Ipu migBUmeHAI BOJIOTOCTI
HIDKHSI 9aCTHHA OCTIOKa PO3KPYYY€THCS, YTBHHUYIOUH
3€pHIBKY OCHOBOIO B IPYHT. Y BEpXHIil YaCTHHI OCTIOK
MPYacTOONYIIECHUH 3 OLTYBaTHMHU TPO30PHMHU M'SIKUMH
BOJIOCKaMH 10 5 MM 3aB., CIIPSIMOBAaHHMH KOCO BrOpy
(puc. 3, D). ¥V cyxy moroay i TirpoCKOIiuHI BOJOCKH
po3MpaBIieHi Ta 30UIbIIYIOTh BITPHIBHICTD JIacriop Mpu
AHEMOXOPii.

OxpiM aHemoxopii, aiaciopu S. pennata MOXYTb
MIOLIMPIOBATHCH 3aBSIKM €MI300XO0pil Ta aHTPOIOXOpii,
MPUYITITFOIOYNCh BUTHYTHMH 3arOCTPEHUMH OCHOBAMH
3€pHIBOK JO 30BHIIIHIX MPUPONHUX MOKPHBIB TBapWH
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a00 INTYYHHX HOKPHBIB JIOAWHH. Tak, 3a MPUPOJHUX
YMOB BiZIOyBa€ThCsl pO3CiBaHHS 3€pHIBOK S. pennata.
[Tmoma nomymswii S. pennata B ypounmi "bepe3oBka"
3HaYHA 3a PO3MIPOM 1 CTAaHOBUTH JCKiJbKa TCKTapiB.
Micmsimu S. pennata TparmiseTbes pscHo. [lomymsiis
XapaKTePU3YEThCS 3HAYHOI YUCCIBHICTIO PI3HOBIKOBHUX

ocobmn.  IlepeBaxkatoTp  3pimi  (CepeIHBOBIKOBI)
reHepatuBHi ocobunu (g,). /[liamerp jepHun g,
cranoButh 10,0-11,5 cm. B iHmDWX mDOmymamisgx

S. pennata na KnuiBcbKOMY IIIaToO, 30KpeMa B OKOJIMIIIX
cin Tynuaui (auB. puc. 1: 7), Lleatpansue (auB. puc. 1:
11), Crapi bespaagnui (qus. puc. 1: 12), Makcumymu B
CHEKTPaxX OHTOICHETHYHUX CTaHIB TAKOXK MPHIANAI0Th
na g, (Gritsenko, 2012).

JlyuHO-CcTernOBHH POCIMHHHMI TIOKPUB B YPOUHMII
"Bepe3oBka", y ckmami sSKoro BUsBICHa S. pennata,
XapaKTePHU3y€EThCS 3HAYHUM (biTOPI3HOMAHITTSIM.
Ls Teputopis — omgHe 3 HebaraTbOX BEIHMKHX 3a
IUIOLICI0 Ta YHCENBHICTIO OCOOMH MiCLe3HaXO/DKEHb
S. pennata na KuiBcbkoMy 1IaTo. 3BaXKarodwm Ha
BHCOKY HAayKOBY, ()iTOCO30JOTiUHY Ta JaHamadTHO-
€CTeTHYHY LIHHICTh ypouuIna, Horo moTpioHo 36epertu
BiJl MOXJIMBHX AHTPOIIOTEHHHX IIOIIKO/DKEHb, SIK TO
CLIIbCHKOTOCITIOAAPCHKI 200 Oy/IiBeIbHI pOOOTH TOIIIO.

BucnoBku

3a miTepaTypHUMH 1 TepOapHUMH JaHUMH Ta
pe3ynbTaTaMi  eKCHEeOUIIMHNX JIOCHIKEHb aBTOpa,
S. pennata G6yB Binmidenuit Ha KuniBcbkomy muiaro y 22
MICIIe3HaXO/KCHHAX. BHUI TpamiseTses y TEPBUHHUX
Ta BTOPMHHUX MiCIle3pocTaHHsAX. BusiBieHo perpecusHi
3MiHM Xopodorii S. pennata Ha KwuiBchbkoMy T1aToO,
TIOB's13aHi1 3 aHTPOITOTeHHUM (pakTopoM. J[o TenepinHboro
Yacy JIeB'sITh MICIIE3HAXOKEHb S. pennata B perioHi He
30epermcs.

BusiBiieHo HOBe Miclie3HaxO/UKeHHsT S.  pennata:
KuiBcbka 0011., M. Pxumiis, ypounmie "bepeszoBka". Tyt
BUJ NPUYPOYEHHUH JO BEPIIMHU Ta CXWIIB BHCOKOTO
marop6a, POCIMHHUN TIOKPHB SKOTO € XapaKTepHUM
it orydHux  creniB  KuiBcekoro rmmaro. [lomymsiis
S. pennata B ypouwmii 3aiiMae NeKigbKa TEKTapiB 1
XapaKTepU3yEThCSI 3HAYHOI0 YMCEIIBHICTIO PI3HOBIKOBHX
0COOMH 3 TIepeBayKaHHSAM 3piTMX TeHEPATHBHUX.

[ling wac mocmimKeHb CHOCTepiraiacs JUCEMiHAIis
S.  pennata cmocobOM aHEMOXOpii, MOB's3aHa 31
CTPYKTYPHUMH  OCOONHMBOCTSAMH  IUIONIB  BHIY.
OpHa 4dacTHHA 3€PHIBOK S. pennata mimiimainacs
B TIOBITPS BHCXiTHUMH TIOTOKAMH, IHIIA YacTHHA
Oy/lla TPUPOAHUM ULUISIXOM CIUTyTaHa OCTIOKaMH B
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My4YKH, SIKi NepeKoYyBalkCh MOPUBAMH BITPY MO THITY
"mepexorurnosne".

3 Meror 30epexeHHS S. pennata in situ aBTOp
NPOIOHY€ B3siTH ypouniie "bepe3oBka" mij 0XOpoHY i
CTBOPHTH TYT OOTaHIYHHUN 3aKa3HUK MiCIIEBOTO 3HAUCHHS
momero 12 ra.

Ioasiknu

ABTOp BHCIIOBIIOE LMY TOJSKY 3aBixyrouiii HacinHeBoio
naboparopiero HamioHampHOro 0OOTaHiYHOTO caay iMeHi
MM. TIpumka HAH VYkpaiam x.6.H. T.b. Bakymenko 3a
KOHCYJIBTAIIIT 1010 CTPYKTYPH IJIONIB S. pennata.
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Mycological Records

IHepma 3Haxigka B YKpaiHi piakicHoro B €sponi Buny Entoloma
graphitipes (Entolomataceae)
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Abstract. The first for Ukraine record of Entoloma graphitipes (subgenus Claudopus) from Male Polissya National Nature Park
(Khmelnytskyi Region) is reported. Up to now, only seven records of this rare species have been known in Europe (five records
from Spain, one from Germany, and one from Norway). The fungus is characterized by considerable morphological and ecological
variability. Detailed descriptions of its macro- and micromorphological characters, original photos of fruit bodies and drawings of
microstructures are provided.
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[pumrox M.I1., 3uxoBa M.0O. 2020. Ilepuia 3naxigka B Ykpaini pinkicnoro B €sponi Buny Entoloma graphitipes (Entolomataceae).
Vrpaincokuii 6omaniunuii acypran, 77(2): 113-116.

Pedepar. HaBeneno Bimomocti mpo mepury st teputopii Yipainu (teputopiss HauionampHoro mpupoanoro mapky "Maie
[Momices", XMenpHuIBbKa 0071.) 3HaXiaKy BUny pony Entoloma — E. graphitipes (ninpin Claudopus). 3aranom 0yi0 BiIOMO JuIie
ciM MiCIIe3HaX0HKEHb [IHOTO PiAKICHOTO €BpoIeiichkoro BUAY (10 onHii 3Haxiami B Himewunni ta Hopgerii, n'ste — B IcmaHii).
Bun xapakTepu3yeTbcsi 3HAYHOIO MOP(OJIOriYHOI Ta EKOJOriuHOI BapiabenpHicTI0. HaBemeHi geranpHi OMUCH Makpo- Ta
MIKPOCKOIIIYHNX O3HAaK, a TAKOK OpUTiHAIbHI poTorpadil INIOKOBHX TiJI i PUCYHKH MIKPOCTPYKTYp 3pa3ka 3 TepuTopii Ykpainu.

Kurouosi ciioBa: Agaricomycetes, Entoloma rusticoides yrpynosauss, niapia Claudopus, nommypenHs

VY 2018 p. mix yac obcrexenHs reputopii HamionansHoro
npupoxHoro napky "Maie [omices" (XmenpHUIIBKA OOIL.,
I3sicnaBecbkuit Ta CnaByTchkuil p-HuM) OyB 3i0paHuii
3pa3ok rpuba 3 poxy Entoloma P.Kumm. 3romom Buz Oymo
BU3HaueHoO sk Entoloma graphitipes E.Ludw. (migpin
Claudopus). eit Bun yrepmie OyB BusBiernit y 1982 p.
y bepuini, npore OyB onucaHuii sIKk cCaMOCTIHHUI 3HAYHO
mizHime (Ludwig, 2007). BiamoBimHo 10 oOCTaHHIX
JIOCII/DKEHb, BIH HAlEXUTh JI0 MOHO(DUIETHYHOT
Ta JOCHUTh YITKO MOP(OIOTIYHO OKPECIEHOi TpyNn
BUJIB, TO3Ha4YeHOI sik Entoloma rusticoides group
(Vila et al., 2014). Jlo Hei BkitoueHo ApiOHI BUIM 3
oM(paliHOIAHUMH Tirpo()aHHUMH TUIOZOBHMH  TLIAMH

Ta 1301aMETPUYHUMHU CIIOPAMH CEPEIAHBOTO PO3MIpY.
Sk 1 OUIBIIICTH TPEACTABHUKIB HA3BAaHOI TPYIIH,
E. graphitipes € nocuts pinkicaum y €Bporri. Ockinbku
BUJ yTIEpIIE 3apeecTpoBaHO B YKpaiHi, BBaKAEMO 3a
HEOOXI/IHE OMUCaTH 3HAWICHUN 3pa30K JACTaIbHO.

3pazox Tpmba 30epiraeThcst B HamioHampHOMY
repOapii [uctutyTy G6oTaniku im. M.I". Xonomnoro HAH
VYipaiau (KW-M).

Y TekCTi BHKOPHUCTAHO TakKi YMOBHI TO3HA4YEHHS:
L — KimbKiCTh MIACTUHOK TiMEHO(OPY, AKi TOCITaIOTh
HDKKH; | — KIJIBKICTh IIACTHHOK, IO HE J0CSTaloTh
HDKKH, PO3TAIllOBaHMX MDK JBOMa IUIACTHHKAMH, SIKi
JOCSTAIOTh HUKKA; Q — BIMHOIICHHS TOBXHHU CIIOPH

© 2020 M.P. Prydiuk, M.O. Zykova. Published by the M.G. Kholodny Institute of Botany, NAS of Ukraine. This is an open access article under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits use, distribution, and reproduction

in any medium, provided the original work is properly cited
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Puc. 1. Entoloma graphitipes. A: muionosi Tina; B: ¢dopma mnacturok. Macmirabna mkana: 1 cm

Fig. 1. Entoloma graphitipes. A: fruit bodies; B: shape of lamellae. Bar: 1 cm

o i mmpuHU (KBOTi€HT); av. L — cepemHs OOBXKHMHA
cniopu; av. B — cepennst mmpuna criopu; av. Q — cepenHe
3HAYEHHS KBOTIEHTA.

Entoloma graphitipes E.Ludw., Pilzkompendium.
Band 2 (Beschreibungen), 2007: 290. — Puc. 1, 2.

Entoloma graphitipes f. cystidiatum F.Caball., Vila &
Catala, Revta Catal. Micol. 35, 2014: 78.

[Tnonosi Tina omdaninoigni (puc. 1). Ilanmuka
JiamMeTpoM 110 | cM, BUITyKJIa IO BHITyKJIOPO3IPOCTEPTOT
ab0 po3mpocTepToi, B IICHTPI 3aBXKAU OLIBII-MCHII
BBIrHyTa, OCOONMBO 3 BIKOM, Kpai CIIOYaTKy [eIo
3arHyTi JIOHH3Y, 3r0JIOM MOXYTbh OyTH MaiKe MpsSMHMHU,
TIaieHpKa abo 3JIerKa 3epHUCTa B IEHTPI, TirpodanHa,
npo3opo-cmyracta a0 1/2 paaiycy, cupa KOpU4HIOBATO-
cipa 4u cCipyBaTro-KOpHYHEBa, B IIEHTPI TEMHIIIA, IO
Kpasx CBITJIIIA, IPYM BUCHXaHHI CBITJIINIAE 10 Cipoi.
[TmacTHHKY 351erKa CIyCKAIOThCS Ha HIKKY, PO3piIKeHi
(L=18,0-20, 1= 1—(3)), ToBCTI, BBIrHYTi, KOPUIHIOBATO-
cipi 3 TAaKUM K€ Kpaem, 3rojIoM poxkeByBaro-cipi. Hixka
neHrpanbHa, 0,8—1,5 x 0,1 cM, mmwiiHIpUIHA a00 eI
3BY)KYETBCSl JIOHHM3Y, CYILJIbHA, TEMHO-KOPUYHIOBATO-
cipa, TeMHImIa 3a IIANWHKY, DIaAeHbKa. M'SKymr y
MIANWHII Jy’)Ke TOHKHUH, CIpO-KOPHUYHEBHH, y HIKII
TeMHIIuH, 31 c1abkuM TPHOHUM 3armaxoM, CMak He
JociipkeHo. CropoBHid TOPOIIOK POXKEBHUI.

Cropu  (7,00)7,5-9,5(-10,0) x  6,5-8,5(-9,0)
MM, Q = 1,06-1,29; av. L = 83+0,67 wMkwm,
114

av. B=7,3+£0,58 mxm, av. Q = 1,15+0,06, i3omiamMeTpudHi
N0  cyOi3omiaMeTpUyYHMX, 3JIeTKa  OKPYIJIOKYTacTi
(5-8-KkyTHi), TOCHTH TOHKOCTIHHI, IPAKTHYHO Oe30apBHI,
6miro-poxeByBari (puc. 2, C). bazunii 22,0-31,0 x 9,5—
12,0 mkwm, OynaBomomiOHi, 4-criopoBi (puc. 2, A).
Huctumu  BincytHi. KyTmkynma manueKd —ridanbHa,
chopMoBaHa TOHKUMH Tipamu 2—8 MKM 3aBIIl., OCTaHHI
0J1i10-KOPUYHIOBATI, Ha TIOBEPXHI 3JIETKa IHKPYCTOBaHi
rpaHysaMu mirMeHty (puc. 2, B). CyOky TUKYISIpHUIA 11ap
nobpe mudepeHniioBaHuii, CKIAMAa€ThCA 3 TOBCTIIIHX
Maibke Oe30apBHUX Tid 9,5-25,0 mMxm 3aBmr. [Ipspkox
HEMae.

[TonoBi TiNla POCTYTh MOOAWHOKO YM MallCHHKUMH
rpymnaMi Ha MiaHuX abo KaM'SHUCTHX IPYHTax, 4acTo
cepen MOXiB Ta JumaiHUKIB. ['yMmycoBuii camporpod,
MOXKE TPAIUISITUCS B YIPYNOBAaHHSAX 13 PI3HUM piBHEM
3BOJIOKEHHS, SIK y JIOCHUTHh cyxux TpasstHux (Ludwig,
2007; Vila et al.,, 2014), tak i BoJOrHX OOJOTIHHUX
(Weholt et al., 2015).

Jocaimxeni 3pa3ku. Xmenvuuyora oon.,
I3scnaBcpkuit p-H, HamioHanpHHN TPUPONHUI Mapk
(HIIIT) "Mane IMomicest", y30i4ust JOPOrH B COCHOBOMY
Jtici, Onm3pKo 2 KM Ha MiBHIUHUH 3aXif Bif ¢. CTopoHHTYeE,
69 xB., 50°14'44.5" nu. 1., 26°34'21.5" ¢cx. 11.,18.09.2018
(KW-M71193), 3ibpama M.O. 3uxoBa.
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Puc. 2. Mikpockoniuni o3Haku Entoloma graphitipes. A: 6a3unaii; B: enemMentn KyTukyau manuiky; C: cnopu. MacmrabHa mkana:

10 MmxMm

Fig. 2. Microscopic characters of Entoloma graphitipes. A: basidia; B: elements of pileipellis; C: spores. Bar: 10 pm

3arajpHe momupenHs. €spona: Icnanis, HimeuunHa,
Hopgeris, Ykpaina (Ludwig, 2007; Vila et al., 2014;
Weholt et al., 2015) (puc. 3).

Crin 3ayBakuTH, IO KOJNEKIiKHI 3pasku Enfoloma
graphitipes 13 pi3HUX MiCLIE3HAXO/PKEHb JOCUTh CHIIbHO
BIZIPI3HSIOTECS MK CO0OI0 K 32 MOP(QOJIOTi€0, TaK i
32 0COONMBOCTSMHM iXHIX Micle3pocTanb. Tak, cnociod
MIPUKPITUICHHS TUTACTHHOK Y PI3HUX 1CMIAHCHKHUX 3pa3KiB
Bapilo€ BiJl TIPUPOCIHX 3yOIleM 10 TakuX, 10 HU3BKO
cimyckatoteest Ha HiDKKY (Vila et al., 2014). [diamerp
IIANWHKN ICIIAHCBKHUX, HIMEIBKUX Ta YKpPaiHCBKHX
3pa3kiB ckiaaae MeHie 1,0 cM, a HOpBEe3bKOTO CTAHOBUTH
1,6 cm. IlomiOHI BiIMIHHOCTI CIIOCTEPIrarOThCS 1 B
JIOBXKHUHI OUIBIIICT  BIIOMHUX —E€K3EMIUIPIB
FOTO BHAY MaroTh HiXKKY 1,0—1,5 cM 3aBm., a y rpuba
3 Hopgerii Bona csrae 2,6 cm. [Ipore MomexymsipHi
JOCTI/DKCHHS MiATBEPAWIH BHIOBY IICHTHYHICTH YCiX
srajanux 3paskis (Vila et al., 2014; Weholt et al., 2015).
[TnonmoBi Tima E. graphitipes 3 YKpaiHU BiIpi3HSIOTHCS
JIeO T'YCTIIIMMH TUIACTUHKAaMH, ajie B LIJIOMY BOHH €
MOop¢oTOoTiuHO OIM3BFKUMU 110 3pa3KiB i3 IcmaHii.

3oBHI MWIONOBI Tina Entoloma graphitipes nemo
Haranyote E. rhodocalix (Lasch: Fr.) M.M.Moser,
SKUi Texx OyB 3Haimenwit Ha Tepuropii HIIIT "Mane
[Momiccs", ame ocranHiii Mae cBiTImi Kaprnodopu
(ocobmuBO HIXKKY), pimmre moctabieHi miactuHku (L =
15-16) ta ripu 3 npsoxkamu (Noordeloos, 1992; Ludwig,
2007). Jesky 30BHIIIHIO CXOXICTb i3 E. graphitipes

HIKKU:
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Puc. 3. Binomi micuesnaxomkennst Entoloma graphitipes Ha
Tepuropii €Bponu

Fig. 3. The known localities of Entoloma graphitipes in Europe

MatoTh Takox E. rusticoides (Gillet) Noordel. Ta
E. phaeocyathus Noordel. ObuiBa Buan BiJpi3HSIIOTHCS
6inpmmMu criopamu (o 11 MxMm 3aBn. y E. rusticoides i
no 12 mxwm 3aBn. y E. phaeocyathus) Ta Ie1o TeMHIIIAMA
wionoBuMu Tiamu. Okpim Toro, E. phaeocyathus mae
xermormuetun (Vila et al., 2014). Cnix 3ayBaxkuTH, o
onucana 3 Tepuropii Icmanii ¢popma — E. graphitipes f.

115



cystidiatum F.Caball., Vila & Catala (Vila et al., 2014)
Ma€ MITTHAPHYHI 200 IUIAIIKOMOMIOHI XCHIONMUCTH N, 1,
OKpiM MEHIIHX CIOp, BIApi3HAEThCA Bix E. phaeocyathus
1€ ¥ CBITIiIMM 3a0apBIIeHHAM KaproQopis.

3BapTaroTh Ha cebe yBary BIAMIHHOCTI MiX
MIPUPOJHUMH YMOBAMH B PI3HUX MICII€3POCTAHHSIX L[LOTO
Buy. Hanmpukian, Bci icmaHChKi 3HAX 1KY Py POUEHi 10
CYXHX CEepel3eMHOMOPCHKMX POCIMHHHX YIPYIIOBaHb,
TOAI SK HIMEIBKHI Ta YKpalHCBKHHA 3pa3ku Oymu
BUSIBJICHI y TIOMIPHO 3BOJIOKCHHUX (DITOIIEHO3aX 30HH
ITUPOKOIMCTSIHUAX Ta MIIIaHUX JIiciB. 3pa3ok i3 Hopaerii
3HAMJICHNH y 30HI XBOWHMX JIICIB Ha Kparo MOXOBOTO
OouiTiss, TOOTO B MEPE3BOJOKEHOMY YrpyNoOBaHHI
(Weholt et al., 2015). OTxe, MO’)KHA KOHCTaTyBaTH, IO
E. graphitipes € MOP(ONOTiYHO Ta €KOJIOTTYHO MiHIMBUM
BHUJIOM.

Ioasiknu

ABrOopH  1MpPO  BASYHI  KepiBHUUTBY  HarioHansHoro
npuponHoro mapky "Maie Ilomices" 3a momomory B 300pi
MIKOJIOTIYHUX MaTepiais.

PoGora BuKOHAHa 3a KOWITH OIOJDKETHOI IIpOrpamMu
"[linTpMKa pPO3BHUTKY MPIOPUTETHHX HANPSIMKIB HAYKOBHX
nociimpkens" (KITKBK 6541230).
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Abstract. Influence of liquid static and submerged cultivation conditions on production of biomass and endopolysaccharides in the
myecelia of ten strains of seven species of the genus Ganoderma from the Mushroom Culture Collection (IBK) was investigated.
The selected strains were cultivated in a liquid glucose-peptone-yeast medium for 14 days. For biomass production, submerged
cultivation was more advantageous, as compared to liquid static cultivation, for all studied strains except G. oregonense 2560. Effect
of the submerged cultivation method on the content of polysaccharides in the mycelium was demonstrated only for four investigated
strains of Ganoderma (G. tsugae 2566, 2024 and G. resinaceum 2503, 2477). The strain G. oregonense 2560 contained the highest
percentage of endopolysaccharides in the mycelium (8.2%) obtained using the method of liquid static cultivation. The highest
mycelium biomass was produced in liquid static culture by the strains G. resinaceum 2477, 2503 (9.4 g/1), G. oregonense 2560 (9.3
g/l), and G. applanatum 1899 (9.0 g/l). The highest biomass value (20.7 g/1) and the highest yield of endopolysaccharides (1.58
g/l) were obtained in mycelium of G. tsugae 2024 in submerged culture. For G. tsugae and G. resinaceum, a strain specificity in
endopolysaccharides content under submerged and static liquid cultivation was established. Data on the production of biomass and
endopolysaccharides by the studied strains of G. carnosum and G. oregonense were obtained for the first time.

Keywords: Ganoderma oregonense, Ganoderma carnosum, Ganoderma sinense, liquid static cultivation, submerged cultivation

Submitted 10 October 2019. Published 29 April 2020

Bbopomencekuii 1.0., Bicbkko H.A. 2020. BiuiuB ymMoB KyJbLTHBYBaHHSI HAa HaKONH4YeHHsI OioMacH Ta eHJomoJicaxapuais
rpubamu poay Ganoderma (Ganodermataceae). Yxpaincokuii 6omaniynuti scypran, 77(2): 117-124.

Pedepar. [locmipkeHO BIUIMB yMOB IOBEpXHEBOTO Ta IIIMOMHHOTO KYJIBTHBYBAaHHS Ha HAKONMYCHHS OioMacH Ta BMICT
eHomnomicaxapuaiB y minemii 10 mramiB cemu BuaiB rpubiB pony Ganoderma 3 Konexuii Kynsryp manuHkoBux rpudis (IBK)
IactutyTy Gotaniku im. M.Im Xonognoro HAH Vkpainu. O6pani mtamMu Oyinu KyJbTHBOBaHI Ha [IIIOKO30-MENTOH-APIKIKOBOMY
PiIKOMY KHBHJIBHOMY CEPEIOBUILI METOAAMH ITOBEPXHEBOTO Ta IIMOMHHOIO KyJIBTHBYBaHHS BIpomoBxk 14 ni6. Ipu nopiBHSHHI
JAHUX MIOA0 HAKOMMYeHHsA OioMacu Oylio BiIJIaHO IepeBary BUKOPHUCTAHHIO METOAY ITHOMHHOTO KYJBTHBYBAHHS MIIEINI0 HaJ
METOJIOM TTOBEPXHEBOTO KYJIBTHBYBAHH [UIs BCIX IITaMiB OkpiM G. oregonense 2560. CyTTeBO crioci6 IUONHHOTO KyJIbTUBYBaHHS
BIUTMBAE HA ITIIBUIIIEHHS BMICTY €HIONOIiCaXapH/IiB y MiLlelIil TITbKH YOTUPBOX JOCIIDKeHUX ITaMiB rpubiB: G. tsugae 2566, 2024,
G. resinaceum 2503, 2477. Ilpn BUKOPHCTAaHHI METOLY MOBEPXHEBOTO KYJIBTHBYBaHHS HAWOUIBIIY KIIBKICTH CHIOIMOTICaXapHIiB
y Minenii — 8,2% wmictuB mram G. oregonense 2560; HaiiOuiblry Giomacy Miuelnito HakonuuyBaiau mramu G. resinaceum 2477,
2503 — 9,4 t/n, G. oregonense 2560 — 9,3 r/n i G. applanatum 1899 — 9,0 r/n. llrtam G. tsugae 2024 Hakonmu4ye HaUOLTBITY
KiTbKicTh Oiomacu — 20,7 T/11 Ta XapaKTepHU3y€eThCsl HAMBHUIIOK MPOAYKTHBHICTIO eHAOMoicaxapuaiB — 1,58 /1 mpu BUKOpHCTaHHI
METOly IIMOMHHOTO KyJIbTHBYBaHHs. BeTaHOBIEHO mTamMoBy crienudiunicTs BuniB G. tsugae ta G. resinaceum, Mo NmposiBIsIacs
y BMICTI eHJIooicaxapyaiB 3a yMOB 000X THINIB KyJIbTHBYBaHHS. Briepie orprMaHi JaHi I10j0 HAKOIMYCHHS 010MacH MiLelIiio Ta
eqjomnoicaxapuais mramamu G. carnosum ta G. oregonense.

KawuoBi cioBa: minOWHHE KyJIbTHUBYBaHHS, IOBEPXHEBE KyNIbTUBYBaHHs, Ganoderma oregonense, Ganoderma carnosum,
Ganoderma sinense
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Beryn

[IpencraBHuKN pony Ganoderma PKarst.
(Ganodermataceae Donk) BHUKIHKaOTh OLTy THHJIb
NIEPEeBUHU SIK XBOMHHX, Tak i ymcTsHUX mopix (Leung,
2002). I'pubu 1pOro poay NPOAYKYIOTH DPi3HOMaHITHI
010JTOTIYHO aKTHWBHI PEUOBHHH, a CaMme: TONicaxapHiy,
Oinbin HiK 150 TUMIB TPUTEPIIEHOINIB PI3HOTO CKIIALY,
B T. 4. raHozeposi kucnotu (Isabel et al., 2015; Al-Maali
et al., 2016; Belova, 2016), nmpoTeiHH, aMiHOKUCIIOTH,
(Wasser, 2010; Buchalo et al., 2011), nurokiHiHHA
(Vedenicheva et al.,, 2018). BumieBkazani pedoBHHH
BIUIMBAIOTh HA OpraHi3M JIIOAMHHU, IPOSBISIOUH
NPOTUIYXJIMHHI, ~ NPOTHBIPYCHI,  aHTHOAaKTEpiaibHI,
AHTHOKCHJAHTHI Ta iHm BiactuBocti (Mizuno et al.,
1995; Buchalo et al., 2011; Bisko et al., 2012). V kpainax
Asii, 30kpema B Snonii ta Kurai, kiibka THCSY POKIB
IIMPOKO 3aCTOCOBYIOTHCS y HAPOHIN MEIMIIMHI IUIO0BI
tina Ganoderma lucidum P.Karst. i Ha3BOrO peiiii ta
ninpwku (Boh et al., 2007).

Byno BcraHOBIEHO, IO HE TUIBKM IIJIONOBI TiJa,
a ¥ minemid TpubiB IIBOTO POAY MICTHUTH OiOJIOTIYHO
AKTHBHI PEUOBHMHM 3 JIKAPCHKUMH BIACTHBOCTSIMH, Y
T. 4. eagonornicaxapuan (Wasser, 2010). 3 miteparypu
BiftoMo, 1o mramu G. lucidum ta G. applanatum (Pers.)
Pat. € ocHOBHUMH 00'€KTaMH JOCJIKCHHS IPOIIECIB
HaKONMYEHHS OloMack Ta  BHYTPIIHBOKIITHHHUX
nosicaxapuais (Wagner et al., 2003; Babitskaya et al.,
2007; Boh et al., 2007; Lee et al., 2007; Bisko et al.,
2012). IlepcnekTUBHICT, BHKOPHCTAHHS IHIIMX BHIIIB
pony Ganoderma sk JpKepena 3a3HAUYCHUX PEYOBHH
BuBueHa HemoctaTHbo (Wei et al., 2014). ¥V miteparypi
BIJICYTHI BiZIOMOCTI IIOIO BMICTy CHIOIOJiCaxapuIiB
y wminenii G. oregonense Murrill Ta Hakonu4YeHHs
Giomacw i BMICTy €HIOMOIICaxapuaiB y MIIelii mTaMiB
G. carnosum Pat. Hemae TakoX JaHUX TpPO BIUIUB
MTOBEPXHEBOTO Ta ITMOMHHOTO CIIOCO0IB KyJIBTUBYBAHHS
MILIEJII0 Ha KIUIBKICTh HAKOIMMYEHHS O10MacH, BMICT

Ta NOPOAYKTUBHICTh CHHTE3Y BHYTPIIIHbOKIITHHHHUX
nojicaxapuiiB  [MTaMaMd  OUIBIIOCTI  BHIIB  POLY
Ganoderma.

Tomy, MeTor Hamoi poOOTH OYyJIO TOCIIIKCHHS
BIUIMBY DIHMOMHHOTO Ta IIOBEPXHEBOTO  METOIIB
KyJIbTUBYBaHHS Ha HAKONMYCHHS OiomMacu, BMICT Ta
MPOAYKTUBHICTh CHJOMOJIcCaxapuaiB ceMu BuIIB 10
mramiB pony Ganoderma.

Marepiaau Ta MeToaH

OO'extamu  nocmipkenHst Oynu mwrtamu 3 Konekuii
KkyneTyp manuHKoBuX TpubiB  (IBK) IHctutyTy
6oraniku iM. M.I. XonomHoro HAH Vkpainu (Bisko
et al.,, 2016) (tabn. 1), ans mepeBakHOI OUTBIIOCTI 3
SIKAX MU ITPOBOJIMIIM MIKPOMOP(OJIOTIUHI JOCIIIKEHHS
(Boromenskyi et al., 2019).

Jlist oTpuMaHHsI IHOKYJIFOMY MillesTiii 0OpaHuX IITamiB
KyJAbTHBYBald  Ha  IVIFOKO30-TIENTOH-JPIkKOBOMY
arapi (I'TIJA), r/m: mioko3a — 25, mentoH — 3,
ApKIKOBHH ekcTpakT — 3; MgSO, — 0,25; KH, PO, — 1;
K,HPO, — 1; arap-arap — 22; pH 6,0 y wamkax Ilerpi
3a Temmeparypu 26 + 1 °C. Ilpu qocCiimKeHHI BILUTUBY
METOIB KYIBTUBYBAaHHS MIIETiI0 y IOBEpXHEBIH Ta
DIMOMHHIN KyJIBTYpi BAKOPHCTOBYBAJIH [JTFOKO30-TIETITOH-
IpDKIKOBE pinke xuBmibHe cepemoute (I'TI/1) ), r/m:
[JII0K03a — 25, menToH — 3, APIKIKOBUIM €KCTPakT — 3;
MgSO, - 0,25; KH,PO, — 1; K,HPO, - 1; pH 6,0.

YMOBH TNOBepPXHEBOro KyJIbTHBYBaHHS. Mineniii
KyJIBTHBYBAIH BOPOAOBXK 14 mib 3a Temmeparypu 26 +
0,1 °Cy Tepmocrari B konbax Epnenmeepa 06 emom 250
I, o mictriu 50 mut skuBribHOTO cepenosuima I TIJT.
[HOKYIISI1IIF0 TPOBOAMIIN TUCKAMH MILICJIIIO KYJIBTYP, IO
Oyiu BupoieHi Ha I'TITA. Tlo m'saTe AUCKIB AiaMeTpOM
5 MM BHpI3aJHM CTEPWIBHOIO CTaJEBOIO TPYOKOIO Ha
BifgcTani 8—10 MM Bi Kparo aKTUBHOTO POCTY KOJIOHII.

Tabmuus 1. Crnucok ocaizkeHux mwramiB BuiB pony Ganoderma

Table 1. List of investigated species and strains of Ganoderma

Bung Iram TToxomKeHHs Ky/IbTypH, PiK HaIXoMKeHHs 10 konekuii IBK

Ganoderma applanatum (Pers.) Pat. 1899 Vkpaina, Kpum, BuzineHo 3 miogosoro tina, 2006

G. carnosum Pat. 2502 Croauunta, "Mycoforest type culture collection", 2016

G. lucidum P. Karst. 1904 Bupineno 3 mionosoro tina, Ykpaina, Kpum, 2006

. 2477 Bunineno 3 miogosoro Ttina, Ykpaina, 2016

G. resinaceum Boud. -
2503 CnoBauunHa, "Mycoforest type culture collection", 2016

G. sinense 1.D. Zhao, L.W. Hsu & X.Q. Zhang 2516 Crosauunsa, "Mycoforest type culture collection", 2016
1848 Xaiica, I3pains, "International Centre for Cryptogramic Plants and Fungi", 2005

G. tsugae Murrill 2024 Otpumano 3 KoJekiil TaBpificbKoro ep:kaBHOTO arpoOTEXHOIOTIYHOro yHiBepeutery, 2014
2566 Croauunta, "Mycoforest type culture collection", 2016

G. oregonense Murrill 2560 Cnosauyunna, "Mycoforest type culture collection”, 2016
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YMOBH DIMOMHHOIO KYJABTUBYBaHHS. Minemnii
BUPOIIyBaJIM BIPOHOBK 14 mi0 Ha abopartopHUX
kadankax (120 o6/xB) 3a Temmeparypu 26 + 0,1 °C y
koibax Epienmeepa 06'emom 500 wmi1, mo MICTHIH
100 mm xwmBuiabHOTO cepemoBuma [TI/[. [HOKymsMirO
CepeI0BHUIIIA IIPOBOIMIIM TOMOTCHI30BaHUM IHOKYITIOMOM,
BupomennM y yamkax Ilerpi ma T'TIJA. Imokymrom
BHOCWIJIN B KOJIOM y KibkocTi 10% 00'eMy KHMBHIIBHOTO
cepeoBHIIA.

[Micns  KyneTHBYBaHHS — MIIETid  BLAOUIIN  Bij
JKUBHJILHOTO CEPEIOBHINA IUIIXOM (QuIbTpariii uepes
HEWJIOHOBUH (INBTp Ta MpoMuBamM Kajii-pocharHum
oydbepauM pozunHoM. [loTiM Miresniii BUCYIIyBaId 110
noctiiiHoi Baru 3a temmeparypu 60 + 0,1 °C. KinpkicTh
cyxoi OiomMacH po3paxoByBaJi B I/J1 3 ypaxyBaHHIM MacH
IHOKYJTIOMY.

Excrpakuito  enpomosicaxapunie 3 Oiomacu
MIPOBOIVIIN TUCTAIHOBAHOIO BOIOIO y CIiBBiIHOIICHHI
1 : 5 ynpogosx 16 ron y ayxosiit madi 3a 98 = 0,1 °C.
OTpuMaHUi EKCTPAKT OcaKyBamu 96%-M eTHIOBUM
CHMPTOM Yy cHiBBigHOMEHH] 1 : 2 10 00'eMy BIPOIOBXK
24 rox 3a 4 °C. Ocan o¢insrpyBamu npu 5000 06/
XB YNPOIOBX 25 XB Ta peCyCleH3yBaJM B Tapsdii
muctuiboBaid Boai (90 + 1°C). Otpumany ¢paxiiiro
CHIOTIONiCaXapy/IiB BUCYIIYBaM JO IOCTIHHOI Macu
3a 60 °C. KinpKicTb eHjomnosicaxapuiiB BH3HAYAIH
IpaBiMETPUYHO Ta PO3PAXOBYBAIM Y BiICOTKaX Bij CyXol
Mmacu (Bisko et al., 2012).

[IponykTHBHICTH CHHTE3Y SHJIOTIONTiCaXapHIiB
BU3HAYAIH SIK KUJIBKICTh CHIOIOJICaXapu/IiB, YTBOPCHY
MiIIeNTieM, Ha OMIMHHUIII0 00'€MY KHUBHIFHOTO CEpEIOBHIIA
BIIPOJIOBXX IIEBHOTO 4acy KyJIbTHUBYBaHHs (AJb-Maaii,
2016).

OCKUIBKM 3Ha4Ha KUIBKICTH CBITOBHX JOCHIIKEHD
pony Ganoderma Oyna chnpsMOoBaHa Ha BHUBYCHHSI
OlojoriyHMx BiaacTuBocTe came G. [lucidum, TO
el BUI MOXKHA BBAXKATWM THUIIOBUM JUIA IOAIOHUX
eKCIIEPUMEHTAJIBHUX pOOiT. OTpHMaHi HaAMH PE3yJIbTaTH
MOPIBHIOBAM 3 icHy0unMH 11t tntamy G. lucidum 1904.

JocnimKkeHHs TPOBOAMIN Y 4-KpaTHilf MTOBTOPHOCTI,
CTaTUCTUYHY 00pOOKY — 3 BUKOPUCTAHHSIM IIPOIPAMHOTO
3abesneuenHs  Origin ~ (OriginLab, Northampton,
Massachusetts, USA).

Pe3yabTaTtu T2 00roBOpeHHs

OTpumaHi pe3ynpraTd CBiIYaTh Mpo Te, 1O Oiomaca
OUTBIIOT YACTHHU JOCHTIDKCHUX IITaMiB BHIIB POIY
Ganoderma npy KyIbTUBYBaHHI y TOBEPXHEBIH KyJIbTypi

Yipaincoruii 6omaniunuii scypuan, 2020, 77(2)

Ha ['TI/I-cepemoBumii Oyma Bumoro, HiX y G. lucidum
1904. Haii6inpiny 6iomacy MILENIiio IPH TOBEPXHEBOMY
KyJIGTHBYBaHHI HakonmuuyBanu wmTamu G. resinaceum
24717, 2503, G. oregonense 2560 Ta G. applanatum 1899,
il kinmpkicTe Oyna Ha 30% Oinbmoto, HIX y G. lucidum
1904. Mix nokazuukamu G. sinense 2516 ta G. lucidum
1904 mocroBipHoi pi3auI He Oymo. KinpkicTs 6iomacH,
mo Oyma cuHTe3oBaHa G. tsugae 2024, Ha 20%, a
mramamu G. carnosum 2502 ta G. tsugae 1848 —na 50%
MeHIIow, HiX y G. lucidum 1904 (puc. 1).

Y xomi pochmimkeHHs Oyna BigMiueHa IITaMOBa
crenudivHicTh NpoLecy CHUHTe3y OioMacH JUid BHIY
G. tsugae. Tak, mram G. tsugae 2566 HakONMUYyBaB Ha
37,5% O6inbmie 6iomacu, Hik G. tsugae 2024, Ta Ha 62,5%
oineure, Hik G. tsugae 1848. IIpote Taka 0COOIUBICTH
Oyma BificyTHs B mTamiB G. resinaceum, Al HUX PI3HUI
B IIOKa3HUKax Oiomacu Oyja B MeXax CTAaTUCTUYHOL
moxuoku (puc. 1).

Ha npyromy erami  eKkcrepuMEHTYy, TiJl  4ac
BUKOPUCTAHHS METOAY IIHMOMHHOTO KYyJIbTHBYBAHHS
Ha [TI/I-cepemoBuiii, MOHAJ IOJIOBHHA JOCIIIKCHUX
IITaMiB TaKOK CHHTE3yBaJIX OiomMacy eeKTHBHIIIe, HixkK
G. lucidum 1904. Onnak mramu G. carnosum 2502 ta
G. sinense 2516 nakonmayBanu Ha 14%, a G. oregonense
2560 — Ha 30% MeHIIy KiJgbKicTh OioMacH, HIX IITaM
G. lucidum 1904. Ganoderma tsugae 2024, 2566 Tta
G. applanatum 1899 mnoka3aim CyTTEBO BHIIUH piBEHb
CHHTe3y OilomacH, HDK yCi I1HII JOCTIJDKEHI IITaMu.
Ixni moxasHuky; 3a MM mapameTpoM OynH, BiIMOBiIHO,
Ha 40, 30 ta 35% Bumumu, HiK y G. lucidum 1904.
Pisanms mik mokasHukaMu Oiomacu mrTamiB G. tsugae
1848, G. resinaceum 2477, 2503 ta G. lucidum 1904
KonmBanack y Mmexax 10% (puc. 1).

TamoBa crienmgivnicTs pocty Mminenito G. tsugae
30epiraca 1 Mpu BUKOPHUCTaHHI METOAY TIHOWHHOTO
Ky/nbTHBYBaHHs. Hakonnmyena 6iomaca minenito G. tsugae
2024 Oyna maibke BaBiui Oinbmior, HOK y G. fsugae
1848, npore nume Ha 12% Bumoro, HiX y G. tsugae
2566. Mix mramamu G. resinaceum He Oyj0 Pi3HHII 3a
MOKA3HIKOM HAKOITMUYCHHS 0i0MacH SIK Y TOBEPXHEBOMY,
TaK 1 NIMOMHHOMY METO/IaX KyJIbTUBYBaHHs (puc. 1).

OTpuMaHi pe3ynbTaTé JaloTh INICTaBy BBaXKaTH, IO
BUKOPUCTAHHS METOJY IIMOMHHOIO KyJBTHUBYBaHHS €
e(EKTUBHININM 332 METOJ] TOBEPXHEBOTO KYJIbTHBYBAHHS
JUIs HAKOIMYEHHS OlOMacH MOCIIIKEHUMM IITaMaMu
rpubiB pony Ganoderma. BUKITIOUEHHSM € TUTBKU IITAM
G. oregonense 2560, Ha HaKONHMYCHHS O0IOMAacCH SIKOTO
3MiHa METOMY KyJIbTUBYBAHHS IPAKTUYHO HE BIUIMHYJA

(puc. 1).
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Puc. 1. Haxonmuenns 6ioMacy pisHUMH ITaMaMH Ta BUAaMu poxy Ganoderma 1pyu IOBEPXHEBOMY Ta INTMOMHHOMY KyJIETUBYBAaHHI

Fig. 1. Biomass production by strains of the Ganoderma species in liquid static (light blue bars) and submerged (dark brown bars)
cultivation
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Puc. 2. HakonueHHs eHI0MoTicaxapy/IiB 10CIiDKEHIMH [IITaMaMHK Ta BUIaMu pony Ganoderma nipu IOBEpXHEBOMY Ta INTHONHHOMY
KyJIBTUBYBaHHI

Fig. 2. Endopolysaccharides production by strains of the Ganoderma species in liquid static (light blue bars) and submerged (dark
brown bars) cultivation
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Puc. 3. [IpogyKTUBHICTh CHHTE3Y €HJOIOJICAXapuaiB JOCII/DKEHUMH IITaMaMy Ta Buiamu poxy Ganoderma 1ipu OBEpXHEBOMY

Ta TNIMOWHHOMY KYJBTHBYBaHH1

Fig. 3. Yield of endopolysaccharides by strains of the Ganoderma species in liquid static (light blue bars) and submerged (dark brown

bars) cultivation

Hamri pe3ynbratd JIeMOHCTPYIOTh PI3HHH CTYIIiHb
IHTEHCUBHOCTI HAKOITMYEHHS SHJIOTIOJTICAXapH/IiB
y IOCHI/DKEHHMX InTamiB BuaiB poay Ganoderma 3a
YMOB TIOBEPXHEBOTO KYJIBTHBYBAHHS HAa JKUBUILHOMY

cepenoBunni  I'TIJI (puc. 2). I[loka3Huku BMICTY
eHJIoTIONicaxapuaIiB y OiomMaci Milemifo IITaMiB
G. carnosum 2502 ta G. sinense 2516 Oynu Mmaiixe
IIEHTHYHI BMICTy eHJomojicaxapumiB y Oiomaci

G. lucidum 1904. Jlutie y wramy G. oregonense 2560
KUTBKICTh eHomomicaxapuaiB Oyma Ha 16% OimbImoro,
HIK Y G. lucidum 1904. Miueniii wramiB G. applanatum
1899, G. tsugae 1848 Tta 2024 mpm NOBEpXHEBOMY
KyJIbTHBYBaHHI HAKOITMYUB Mail’Ke OJHAKOBY KUIBKICTb
eHjomnoiicaxapuais, aine Ha 13% HIWK4Y, HDK Yy
G. lucidum 1904.V toti camuii vac mram G. resinaceum
2503 cuntesyBaB Ha 33%, a G. resinaceum 2477 Tta
G. tsugae 2566 — Ha 50% MeHIIe €HIOMOIICaxapuiIiB,
Hix mram G. lucidum 1904 (puc. 2).

[IramoBa cmenmdiunicts Kymsryp G.  fsugae
30epimacs i 3a TOKa3HUKOM BMICTY €HIOIIOJIicaxapH/IiB.
Tak, minenit G. tsugae 2024 ta 1848 cuHTe3yBaB ix
Maibke BIBivi Ounbmie, HiK Minemd G. tsugae 2560.
Ha BimMiHy Bim mpormeciB cuHTE3y OioMacH, IITaMu
G. resinaceum CYTTEBO BIAPI3HAIMCSA 3a KUIbKICTIO
HaKOTMMUYEHUX PEUOBHH (pHC. 2).

Yipaincoruii 6omaniunuii scypuan, 2020, 77(2)

Ha npyromy erani eKCepUMEHTY NMpH TITHOUHHOMY
KyJIbTUBYBaHHI Ha cepemoBuii ['TI/] Oyiro BcTaHOBIICHO,
mo G. tsugae 2024 ta G. oregonense 2560 HAaKOTUIYIOTh
HaHOUIBITy KUTBKICTh €HAOMONICaXapHuIiB MOPIBHIHO 3
G. lucidum 1904. Ganoderma sinense 2516 HakonuyBaB
Ha 10%, a G. applanatum 1899, G. carnosum 2502 Ta
G. tsugae 1848 — Ha 20% MeHIIIe BHYTPIIIHBOKIITHHHUX
momicaxapumiB, HiK G. lucidum 1904. Hwusbpki
MTOKa3HUKH BMICTY €H/IOTOJIICaXapH/IiB IPH NIMONHHOMY
KYJIBTHBYBaHHI NpojeMoHcTpyBanu mramu G. fsugae
2566 ta G. resinaceum 2503, 2477. Bonu Oynu Ha 30—
44% wwxanmu, HIX y G. lucidum 1904,

TaknM  4MHOM, TIpM  TOpIBHSHHI  METOHIB
MOBEPXHEBOr0 Ta NIMOWHHOIO KyJIbTHBYBaHHS Ha
BMICT €HAONONiCaxapuaiB y ©Oiomaci IOCIHiIKESHUX
MITaMiB BUSIBUJIOCS, IO JIMILIE JUISi YOTHPHOX IITaMiB
(G. tsugae 2566, 2024, G. resinaceum 2503, 2477)
BiH OyB JIOCTOBIPHO BHIIUM 3a YMOBH IJIHOMHHOTO
KynbTUBYBaHHS, a y mTamy G. oregonense 2560 —
MOBEPXHEBOTO KYJBTHBYBaHHs. BCTaHOBIIEHO, 110 MiX
MTOKa3HUKaMH BMICTYy eHJomoicaxapuaiB y Oiomaci
IHIIKAX T'SITH MTaMiB YOTHPHOX TOCIIPKCHUX BUIIB POILY
Ganoderma B ymMOBax pi3HUX METONIB KyJIbTHBYBaHHSI
JIOCTOBIPHOI Pi3HUI HEMAE.
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JlaHi 1mI0710 HAKOMHUYCHHS OiloMacH MIIETiio Ta
enjonoiicaxapuais  mramMamu  G.  carnosum  Ta
G. oregonense TpU TOBEPXHEBOMY Ta IIHOMHHOMY
KyJIbTUBYBaHHI Ha PIJAKOMY J>KHBHIBLHOMY CEpPEIOBHIII
I'TI/1 HaBOIATHCS HAMU BIIEpLIE.

Bapro 3a3HaunMTH, 10 MPOAYKTHBHICTH CHHTE3Y
€HJIOTIOICaXapu/IiB € CyTTEBO BHIIOKO JUIS NEPEBaKHOT
OurpmrocTi mTamiB BUAIB TpubiB poxy Ganoderma mpu
BUKOPHCTAaHHI METOAY TDIHOWHHOTO KYJIBTUBYBAaHHSI
(puc. 3). Ilo3uTUBHUIA BIUIMB MEPEMIITyBaHHS PiIKOTO
JKUBHJIBHOTO CEpPE/IOBHINA HA IMPOJYKTHBHICTH CHHTE3Y
enyonoiicaxapuaie mramamu  G. lucidum panime
Bimmivana babuipka 3i criBaBTopamu (Babitskaya et al.,
2007).

HaiiBurily mpOAYKTHBHICTH CHHTE3y  €HIOIOII-
caxapunis (1,58 r/i) nemoncTpysas mram G. tsugae 2024
npu MIHOWHHOMY KyasTuByBaHHI Ha [TIJ[-cepemopwmi,
mo Ha 40% Ounbine 3a TpoayKTUBHICTE G. lucidum
1904. Jlocuts BUCOKHH MOKA3HUK IPOAYKTHBHOCTI OyB
takox y G. applanatum 1899 — na 25% Buinuii, HiK y
G. lucidum 1904 (puc. 3).

AHami3 OTpUMaHUX JaHUX Ja€  MOXKIIUBICTb
CTBEP/UKYBATH, 10 METOJ NMOMHHOTO KYJIBTHBYBaHHS
MILETIIO TS I ABUILIEHHS MPOMYKTUBHOCTI
CHJIOTIONICAaXapH/IiB y BCIX JOCIHIPKCHHUX IITAMIB BH/IIB
pony Ganoderma (okpim G. oregonense 2560) € 3Ha4HO
e(PeKTUBHIIINM 32 METOJ] HOBEPXHEBOTO KYJILTHBYBaHHSI.

BucnoBkn

VYmepire HaBOAATHCS aHI MO0 HAKOITMYEHHS OiomMach
MIIIEITiI0 Ta EHAOMONicaxapuiB mramamu G. carnosum
Ta G. oregonense TpU TIOBEPXHEBOMY Ta TITHOMHHOMY
KyJIGTHBYBaHHI Ha PIKOMY >KHBHIIBHOMY CEPEIOBHIII
I'TIA.

JoBeneHa BAMIa €PEKTUBHICTh BUKOPHCTAHHS METOY
[TMOMHHOTO KYJIBTHBYBAHHS MIIIETiF0 TPUOIB  poOIy
Ganoderma nns oTpuMaHHs 610MacH Ta IPOTYKTUBHOCTI
CHJIOTIONICAXapHIiB Y BCIX JOCHIDKCHUX BHIIB Ta
mraMiB, OokpiM G. oregonense 2560. BigmideHo, 110
npu  DIMOMHHOMY C€HOCOOl  Ky/IBTHBYBaHHSI  BMICT
€H/IOTIONICAaXapH/IiB CYTTEBO 30IIBIIYETHCS Y Mimemil
YOTHPHOX JOCIIKCHUX ITaMiB IpubiB pony Ganoderma
(G. tsugae 2566, 2024, G. resinaceum 2503, 2477).

HaifeexTuBHIIIMM 32 HaKONMYEHHSIM OiomMacH Ta
MPOJYKTHBHICTIO CHHTE3Y €HIOIOIiCaxapy/IiB BUSBUBCS
mram G. tsugae 2024 3a yMOB MeTONy TIMOMHHOTO
KYJIbTHBYBaHHSI.
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Ha npuksiaai mramis BuaiB G. tsugae ta G. resinaceum
OyJ0 TIOKa3aHO, IO Pi3HI IOTAaMH OJHOTO BHIY
MOXYTh CYTTEBO BIAPI3HATHUCS 33 KUIbKICHMM BMICTOM
€H/IOTOTiCaXapy/1iB PH BUKOPUCTAHHI SIK TOBEPXHEBOTO,
TaK 1 MIMOMHHOTO METO/IB KYJILTHBYBaHHSI.
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