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RESEARCH ARTICLE

The complete chloroplast genomes of five species
of Allium subg. Melanocrommyum (Amaryllidaceae)

Ibrokhimjon ERGASHOV ! (), Ilxomjon O'RINBOYEYV 2 (), Gavkharoy SHOKIROVA 2 (),
Muattarxon YULDASHOVA 22, Marguba KURBONOVA 3 (), Mukhayyo AKBAROVA 2,
Azizbek TOGAEV (2, Ziyoviddin YUSUPOV *
! Institute of Botany, Academy of Sciences of the Republic of Uzbekistan,
32 Durmon yuli Str., Tashkent 100125, Republic of Uzbekistan
2 Pergana State University, 19 Murabbiylar Str., Fergana 150100, Republic of Uzbekistan
3 Turan International University,
10D Mamarasulov Str., Namangan 160000, Namangan Region, Republic of Uzbekistan
4 Termez University of Economics and Service,
41B Farovon Str., Termez 190100, Surkhandarya Region, Republic of Uzbekistan

* Author for correspondence: yusupov@mail kib.ac.cn

Abstract. Subgenus Melanocrommyum of the genus Allium (Amaryllidaceae) comprises morphologically diverse and taxono-
mically complex species, many of which are endemic to Central Asia. In this study, we sequenced and analyzed the complete
chloroplast genomes of five species, A. alaicum, A. altissimum, A. giganteum, A. isakulii, and A. karataviense, representing
five distinct taxonomic sections. All plastomes exhibited a typical quadripartite structure with conserved gene content. Ge-
nome sizes ranged from 151,960 to 152,725 bp. Codon usage showed bias toward AGA (Arg) and UUG (Leu), and a total
of 79-90 SSRs and 423 long repeats were identified. Divergence hotspot regions included accD, ndhD, and rps4, while ycf2
was highly conserved but showed a high w value, suggesting its possible adaptive evolution. Phylogenetic analysis based on
protein-coding genes consistently resolved two major clades for the studied species, supporting the monophyly of the group
and existing sectional classifications. This study provides valuable genomic data for Allium, highlights plastome evolution in
Melanocrommyum, and identifies markers for future phylogenetic and evolutionary studies.

Keywords: Allium, chloroplast genome, codon usage, nucleotide diversity, phylogenetic analysis, repeat sequences, SSRs,
subgenus Melanocrommyum

Introduction monocotyledonous plants, comprising about 1000
) ) _ formally recognized species, which are taxonom-
The genus Allium L. is among the most di-  jcally subdivided into 15 subgenera and 85 sec-

verse and taxonomically challenging genera of  tions (Friesen et al., 2006; Yusupov et al., 2022;
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Khassanov et al., 2023; Ergashov et al., 2025a). Be-
ing native predominantly to the temperate zones of
the Northern Hemisphere, the genus extends from
arid subtropical landscapes to boreal regions, show-
casing remarkable ecological amplitudes (Wheeler
et al., 2013; Rakhmataliev et al., 2025; Kurbaniyazo-
va et al,, 2026). Members of Allium exhibit a com-
bination of key morphological traits, such as free
or nearly free tepals, tunicated bulbs enclosed in
membranous or occasionally fibrous sheaths, and
distinctive inflorescence structures (Friesen et al.,
2006; Ergashov et al., 2025b).

The genus is not only taxonomically rich but also
economically significant. Several Allium species are
cultivated globally as staple vegetables and spices,
including onion (A. cepa L.), garlic (A. sativum L.),
shallot (A. cepa var. aggregatum L.), leek (A. ampe-
loprasum L.), and chives (A. schoenoprasum L.), in
addition to their traditional roles in herbal medi-
cine and horticulture (Keusgen et al., 2006; Yusupov
et al., 2021). As exploration continues, new species
are frequently described, expanding the breadth of
the genus and introducing new complexities to its
classification (Khassanov et al., 2023; Eker et al.,
2025).

Despite advances in molecular systematics, the
precise phylogenetic relationships within Allium,
especially at subgeneric and sectional levels, re-
main unresolved. Early efforts using nuclear ribo-
somal internal transcribed spacer (ITS) sequenc-
es provided an initial framework for genus-wide
phylogenetic hypotheses (Friesen et al., 2006; Li et
al., 2010). Subsequent analyses incorporating chlo-
roplast DNA regions — such as matK, rps16, and
trnL-trnF — offered additional resolution but left
several clades poorly supported or unresolved (Li
et al., 2010). These limitations underscore the need
for complete chloroplast genome sequencing to en-
hance resolution and confidence in phylogenetic
inference.

Among the subgenera of Allium, the subgenus
Melanocrommyum (Webb & Berthel.) Rouy is of
particular interest due to its considerable species
richness and distinctive morphological features.
With over 180 accepted species and subspecies, it
is recognized as the second largest subgenus within
Allium (Fritsch, 2016; Ergashov et al., 2025b). Giv-
en the unresolved phylogenetic framework within
this subgenus, there is a compelling need for com-
prehensive genomic data. Chloroplast genome se-
quences, with their conserved structure and high
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resolution for phylogenetic studies, provide a pow-
erful tool for resolving evolutionary relationships
and identifying regions of variability useful for fu-
ture taxonomic and evolutionary research (Alieva
et al., 2025; Dekhkonov et al., 2025; Nikitina et al.,
2025; Tojiboeva et al., 2025; Ergashov et al., 2026).

In this study, we sequenced and analyzed the
complete chloroplast genomes of five represent-
ative species from five distinct sections of Allium
subg. Melanocrommyum: Allium alaicum Vved., A.
altissimum Regel, A. giganteum Regel, A. isakulii
R.M. Fritsch & EO. Khass., and A. karataviense Re-
gel. The primary objectives were to: (1) explore and
compare the structural organization and gene con-
tent of their chloroplast genomes; (2) elucidate phy-
logenetic relationships among the selected taxa and
their relatives using complete plastome sequences;
(3) identify hypervariable regions in the plastomes
that can serve as molecular markers for future phy-
logenetic and population-level studies in Allium
subg. Melanocrommyum.

By integrating complete plastome data with ex-
isting phylogenetic frameworks, this study aims to
provide refined insights into the evolutionary dy-
namics of Allium subg. Melanocrommyum and con-
tribute to resolving long-standing taxonomic ambi-
guities in the genus Allium.

Materials and Methods

Taxon sampling and DNA extraction

Plant material for this study was collected from the
native habitats of each taxon. The five Allium speci-
es newly sequenced in this work, Allium alaicum, A.
altissimum, A. giganteum, A. isakulii, and A. karata-
viense, were collected from various locations across
Uzbekistan, Tajikistan, and Kyrgyzstan between
2019 and 2023. Species identification was carried
out by Professor F. Khassanov at the Institute of
Botany, Uzbekistan. Detailed field collection data,
including locality information and collection co-
des, are provided in Table 1. Voucher specimens for
all taxa have been deposited in the herbaria of the
Kunming Institute of Botany (KUN) and the Insti-
tute of Botany in Tashkent (TASH). Fresh leaf tissu-
es were dried using silica gel in the field to preserve
DNA integrity. Total genomic DNA was extracted
from the dried leaf material using a modified cetyl-
trimethylammonium bromide (CTAB) protocol as
described by Doyle (1991), with modifications opti-
mized for high-quality chloroplast DNA extraction.

ISSN 2415-8860. Ukrainian Botanical Journal. 2026. 83 (1)
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Fig. 1. Species of Allium subg. Melanocrommyum in their natural habitats. A: Allium altissimum, Madzherumsay tract, Nurata
Reserve, Nuratau Ridge, Uzbekistan, 20 May 2017; B: A. karataviense, rubble-stony scree, Kurama pass, Uzbekistan, 31 May
2021; C: A. giganteum, Taldybulak tract, Besharcha, Babatag Ridge, Uzbekistan, 25 May 2019; D: A. isakulii, Madzherumsay
tract, Nurata Reserve, Nuratau Ridge, Uzbekistan, 20 May 2017 (photos by N. Beshko)

Chloroplast genome sequencing, assembling, and
annotation

Following quality assessment of the extracted ge-
nomic DNA, approximately 1.5 ug of high-quality
DNA per sample was used for library preparation.
Paired-end libraries with an average insert size of
~350 bp were constructed, and sequencing was
performed using the Illumina HiSeq 4000 platform
(150 bp paired-end reads) at Beijing Novogene Bio-
informatics Technology Co., Ltd., Beijing, China.
Raw sequencing data were processed us-
ing the Next Generation Sequencing (NGS)
QC Toolkit with default parameters to remove
low-quality reads and adapter contamina-
tion (Patel, Jain, 2012). Clean reads were sub-
sequently assembled into complete chloroplast
genomes using the GetOrganelle pipeline (Jin

et al., 2020), with optimized parameters set to:
-F plant_cp -w 0.6 -0 -R 20 -t 8 -k 75,95,115,127.
The resulting complete plastomes were aligned
using Mauve v.2.3.1 within Geneious v.10.0.2 (Dar-
ling et al, 2010) to evaluate genome collinearity.
Gene annotation was also performed in Geneious,
using the annotated chloroplast genome of Allium
fetisowii Regel (NC_049100) as a reference. Start
and stop codons, along with intron/exon junctions,
were manually verified against previously published
chloroplast genomes of Allium to ensure annota-
tion accuracy (Kearse et al., 2012). Gene names and
functional categories followed the standardized no-
menclature of the Chloroplast Genome Database
(Cui et al., 2006; http://chloroplast.cbio.psu.edu).
All annotated chloroplast genome sequenc-
es generated in this study were submitted to the
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National Center for Biotechnology Information
(NCBI). The physical maps illustrating the structure
of the plastomes, including major components such
as the large single-copy (LSC), small single-copy
(SSC), and inverted repeat (IR) regions, were gen-
erated using OrganellarGenomeDRAW (OGDraw)
v.1.3.1 (Lohse et al., 2013).

Identification of repeat sequences and simple
sequence repeats

Repetitive sequences and simple sequence repeats
(SSRs) within the chloroplast genomes were analy-
zed to better understand their structural variation
and potential utility in molecular marker develop-
ment. The identification of long repetitive sequen-
ces was carried out using the program REPuter
(Kurtz et al., 2001), which detects four types of re-
peats: forward, reverse, palindromic, and comple-
mentary matches. The search parameters were set
with a Hamming distance of 3, a minimum repe-
at length of 30 base pairs, and a sequence identity
threshold of at least 90%. To further investigate mi-
crosatellite variation, SSRs were identified using the
MicroSAtellite (MISA) web tool (Beier et al., 2017).
The SSR search was configured to detect perfect
mono-, di-, tri-, tetra-, penta-, and hexa-nucleotide
motifs, with minimum repeat thresholds of 10, 5, 4,
3, 3, and 3, respectively. These analyses enabled the
comprehensive characterization of both large di-
spersed repeats and small tandem repeats across the
five Allium chloroplast genomes, offering insights
into genome evolution and providing a foundation
for future studies in phylogenetics, species identifi-
cation, and population genetics.

Genome comparison, polymorphism analysis,
and codon usage analysis

To assess structural variation and sequence diver-
gence, the complete chloroplast genome sequences
generated in this study were compared with one
another and with previously published genomes of
other Allium species belonging to the subgenus Me-
lanocrommyum available in GenBank (https://www.
ncbi.nlm.nih.gov/GenBank, accessed 25 May 2025).
The comparative analysis included examination of
GC content and codon usage, both of which were
calculated using MEGA version 11. To evaluate nu-
cleotide diversity (Pi) and sequence polymorphism
across the entire chloroplast genome and specifi-
cally within protein-coding regions, a sliding win-
dow analysis was performed using DnaSP v.6.12.03
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(Rozas et al., 2017), with a window length of 800 bp
and a step size of 200 bp. For detailed visualization
of genome-wide variation, the program mVISTA
(Frazer et al., 2004) was employed in Shuffle-LA-
GAN alignment mode (http://genome.lbl.gov/vista/
mvista/submit.shtml, accessed 30 May 2025), using
the chloroplast genome of Allium fetisowii as the
reference. In addition, the Relative Synonymous
Codon Usage (RSCU) values were computed using
MEGA 11, to examine codon usage bias among the
selected taxa. This comprehensive comparative ana-
lysis provided insights into conserved and variable
regions, aiding the identification of evolutionary
hotspots and species-specific genomic signatures
within Allium subg. Melanocrommyum.

Gene selective pressure analysis

To evaluate the selective pressures acting on pro-
tein-coding genes within the chloroplast genomes,
rates of synonymous (dS) and non-synonymous
(dN) substitutions, along with their ratio (w = dN/
dS), were calculated using DnaSP v.6.12.03. These
analyses were performed on protein-coding genes
that are commonly shared across the five newly
sequenced chloroplast genomes. The dN/dS ratio
serves as an indicator of the type and strength of
natural selection acting on each gene, where w < 1
suggests purifying selection, w = 1 indicates neutral
evolution, and w > 1 implies positive selection. This
approach allowed for the detection of functional
constraints or adaptive signals in chloroplast genes,
contributing to a deeper understanding of the evolu-
tionary dynamics shaping plastid genome evolution
within Allium subg. Melanocrommyum.

Phylogenetic analysis

Phylogenetic relationships were inferred based on
complete chloroplast genome sequences from five
newly sequenced Allium species: A. alaicum, A.
altissimum, A. giganteum, A. isakulii, and A. kara-
taviense, along with 69 additional Allium species
obtained from the NCBI GenBank database (see
Supplementary Table S1 for accession details). To
root the phylogenetic tree, four species from closely
related genera were used as outgroups: Gilliesia gra-
minea Lindl., Milla biflora Cav., Pancratium mariti-
mum L., and Tulbaghia violacea Harv.

Multiple sequence alignment of all 78 complete
chloroplast genome sequences was performed us-
ing MAFFT (Katoh, Standley, 2013) with default
settings to ensure accurate alignment of conserved
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and variable regions. Phylogenetic trees were re-
constructed using three different approaches: Max-
imum Parsimony (MP), Maximum Likelihood
(ML), and Bayesian Inference (BI), to provide ro-
bust evolutionary insights.

MP analysis was conducted using PAUP version
4.10* (Swofford, 2003). All characters were treated
with equal weight, gaps were considered as miss-
ing data, and character states were treated as un-
ordered. A heuristic search strategy was employed,
incorporating tree-bisection-reconnection (TBR)
branch swapping with the Multrees option enabled,
and random addition of taxa with 1000 replications.

For the likelihood-based methods, the most ap-
propriate nucleotide substitution model was select-
ed using jModelTest2 on XSEDE (www.phylo.org),
based on the Akaike Information Criterion (AIC).
The Maximum Likelihood (ML) analysis was then
performed using RAXML v.8.0 (Stamatakis, 2014)
under the GTR + G model, with 1000 bootstrap
replicates to assess node support.

For Bayesian Inference (BI), the analysis was con-
ducted using MrBayes v.3.2 (Ronquist et al., 2011).
Two independent runs were performed, each with
four Markov Chain Monte Carlo (MCMC) chains,

for 1,000,000 generations. Trees were sampled every
100 generations, and the first 25% of sampled trees
were discarded as burn-in. Posterior probabilities
were calculated from the remaining trees to esti-
mate clade credibility.

The combined use of parsimony and likeli-
hood-based approaches provided a comprehensive
and well-supported phylogenetic framework for as-
sessing relationships within the subgenus Melano-
crommyum and across the broader genus Allium.

Results

Chloroplast genome features of Allium species

The complete chloroplast genome sequences of the
five newly sequenced Allium species have been de-
posited in the NCBI GenBank database (Table 1).
All five plastomes exhibit identical structural orga-
nization, gene content, and gene arrangement (Fig.
2). Each genome displays the typical quadripartite
structure characteristic of angiosperm chloroplasts,
consisting of a large single-copy (LSC) region, a
small single-copy (SSC) region, and two inverted
repeat regions (IRa and IRb) that separate the LSC
and SSC.

Table 1. Comparison of chloroplast genome features of five sequenced Allium species

Species name A. alaicum A. altissimum A. giganteum A. isakulii A. karataviense
Region Imom-ota, Nuratau Bobotog Mountains, | Mogultog Jalalabad
Andijon Region, | Mountains, |Surkhandarya Mountains, Khujand | Region,
Uzbekistan Uzbekistan Region, Uzbekistan |Region, Tajikistan | Kyrgyzstan
Accession number PQ306043 PQ306040 PQ306042 PQ306035 PQ306048
Entire plastome size (bp) 152460 152464 152535 152725 151960
IR size (bp) 26815 26247 26185 26316 26366
LSC region size (bp) 81964 82752 82879 82895 81168
SSC region size (bp) 16865 17218 17283 17198 17260
Number of coding regions 267 267 267 267 267
Number of genes 134 134 134 134 134
Number of protein-coding 87 87 87 87 87
genes
Number of genes 22 21 20 21 21
duplicated in the IR
Number of tRNA genes 38 38 38 38 38
Number of rRNA genes 8 8 8 8 8
Number of genes with 25 25 25 25 25
intron(s)
GC content of whole 36.9 36.9 36.9 36.9 37
genome (%)
GC content (%) 34.7/42.4/30.1 | 34.7/42.7/30.1 34.7/42.7/30 34.7/42.7/30.1 34.7/42.6/30.2
LSC/IR/SSC
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Fig. 2. Map of the newly sequenced chloroplast genome of the five species of Allium subg. Melanocrommyum. Genes inside
the circle are transcribed clockwise, gene outside are transcribed counterclockwise. The dark grey inner circle indicates the

GC content and the light represents AT content

Genome sizes range from 151,960 bp in A. karat-
aviense to 152,725 bp in A. isakulii. The LSC regions
vary in length from 81,168 bp (A. karataviense) to
82,895 bp (A. isakulii), while SSC regions range
from 16,865 bp (A. alaicum) to 17,283 bp (A. gi-
ganteum). The length of the IR regions spans from
26,185 bp in A. giganteum to 26,815 bp in A. alai-
cum.

8

GC content varied across genome regions, with
the IR regions exhibiting the highest GC content
(42.4% to 42.7%), followed by the LSC regions
(34.7%), and the SSC regions showing the lowest
GC content (30.1% to 30.2%) (Table 1). A total of
134 genes were identified in each genome, includ-
ing 87 protein-coding genes (PCGs), 38 transfer
RNA (tRNA) genes, and 8 ribosomal RNA (rRNA)
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Fig. 3. Comparative analysis of the LSC, IR and SSC boundary regions in the seven chloroplast genomes of Allium subg.
Melanocrommyum. The JLB represents the junction of LSC and IRDb, JSB indicates the junction of SSC and IRb, JSA denotes
the junction of SSC and IRa, and JLA signifies the junction of LSC and IRa (Accession numbers for Allium macleanii and A.

fetisowii are given in Supplementary Table S1)

genes. Notably, one copy of the rps19 gene was ab-
sent in all five species.

Among the identified genes, 20 were duplicated
within the IR regions. These included 8 PCGs (rpl2,
rpl23, ycf2, ycf15, ndhB, rps7, rps12, ycfl), 8 tRNA
genes (trnH-GUG, trnl-CAU, trnL-CAA, trnV-GAC,
trnl-GAU, trnA-UGC, trnR-ACG, truN-GUU), and
2 rRNA genes (rrn4.5, rrn5). The functional genes
identified in the chloroplast genomes were catego-
rized into three major groups: genes involved in
self-replication, genes associated with photosynthe-
sis, and genes with other functions (see Supplemen-
tary Table S2 for gene classifications).

Boundaries of IR regions and codon usage

Comparative analysis of the inverted repeat (IR)
boundary regions across seven Allium species be-
longing to the subgenus Melanocrommyum revealed

ISSN 2415-8860. Y kpaircokuti 6omaniunuii scypran. 2026. 83 (1)

minor structural variations, despite the overall con-
servation in gene number and order (Fig. 3). The
rps19 gene was generally positioned at the LSC-IRa
junction in most genomes analyzed. However, in
two species (A. giganteum and A. macleanii Baker),
rps19 was fully contained within the IRa region. In
A. fetisowii, both rps19 and psbA were found near
the LSC-IRD junction. In contrast, in several other
species, the second duplicate of rps19 was absent,
indicating independent loss events.

The ycfl gene, which spans the SSC-IRb junc-
tion, showed considerable variation in length
among species. The longer ycfl copy (located pri-
marily in the IRb region) ranged from 5,241 bp to
5,277 bp, while the shorter copy ranged from 1,083
bp to 1,692 bp. The portion of ycfl present in the
SSC region varied from 3,568 bp to 4,243 bp, and its
overlap with the IRb region ranged from 1,037 bp

9
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Fig. 4. Relative synonymous codon usage (RSCU) value and codon content of protein-coding genes in the chloroplast

genomes of the five species of Allium subg. Melanocrommyum

to 1,690 bp. In A. alaicum, the ndhF gene was found
directly at the SSC-IRa boundary, whereas in the
other species, ndhF was located at distances ranging
from 0 to 744 bp away from the junction.

These structural differences at IR junctions are
important markers for understanding the evolu-
tionary dynamics of chloroplast genomes and offer
useful phylogenetic signals for resolving relation-
ships within Allium.

The total length of protein-coding genes across
the seven analyzed plastomes was 61,332 bp, com-
prising a total of 20,420 codons. Codon usage bias
and amino acid frequencies were evaluated to un-
derstand translational preferences (Fig. 4). Among
the 20 amino acids encoded, Leucine (Leu), Serine
(Ser), and Arginine (Arg) were the most abundant,
whereas Methionine (Met) and Tryptophan (Trp)
were the least frequent.

The codon AGA, encoding Arginine (Arg), was the
most commonly used codon with a Relative Synony-
mous Codon Usage (RSCU) value of 1.90, followed by
UUG, encoding Leucine (Leu), with an RSCU value
of 1.44. In total, 34 codons had RSCU values greater
than 1, indicating a strong codon usage bias favoring
these synonymous codons. The most frequently used
stop codon across the species was UAG.

10

Repeat Sequences and SSRs Analysis

The chloroplast genomes of the five newly sequen-
ced Allium species were systematically screened for
simple sequence repeats (SSRs) using the Mlcro-
SAtellite (MISA) tool (Beier et al., 2017). The total
number of SSRs identified varied among species,
ranging from 79 in A. isakulii to 90 in A. karatavi-
ense (Fig. 5A-B). Mononucleotide repeats were the
most abundant category, with counts ranging from
49 (A. giganteum) to 60 (A. karataviense). Among
these, adenine (A) repeats dominated, representing
the most frequent SSR motif.

Dinucleotide SSRs, particularly the AT motif,
were the second most prevalent class, with counts
ranging from 12 in A. alaicum to 15 in A. altissi-
mum. Tetranucleotide repeats (e.g., AAAT) were
observed in several species, including A. giganteum
and A. karataviense (7 each), and A. alaicum (5).
Pentanucleotide repeats were detected in all spe-
cies except A. karataviense, while hexanucleotide
repeats were rare and found only in A. isakulii (3
repeats). These SSRs represent potential molecular
markers for population-level studies, species identi-
fication, and evolutionary inference.

In addition to SSRs, a total of 423 long repeat
sequences were identified across the five species,

ISSN 2415-8860. Ukrainian Botanical Journal. 2026. 83 (1)
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Fig. 5. Simple sequence repeats (SSRs) and number of repeats detected in the chloroplast genomes of five Allium species. A:
type and number of SSR loci; B: number of repeat types; C: number of repeated sequences

comprising forward, reverse, palindromic, and
complementary repeat types (Fig. 5C). Forward re-
peats were the most abundant (n = 118), followed
by palindromic repeats (n = 100), and tandem re-
peats (n = 158). Among the species, A. giganteum
exhibited the highest number of long repeats, with
37 forward and 21 palindromic repeats, whereas A.
isakulii had the lowest, with 21 forward and 20 pal-
indromic repeats. These dispersed repeats may play
roles in structural genome rearrangement, recom-
bination, and evolution of the plastome.

Comparative genomic divergence, hotspot
regions and selection on functional genes

To explore divergence patterns across the chlo-
roplast genomes of subgenus Melanocrommyum,
nucleotide diversity (Pi) was calculated across the
complete genome, as well as within the LSC, SSC,
IR regions, and across protein-coding genes (Fig.
6A-B). The most variable regions, with Pi values of
0.02338 and 0.02175, were located between positi-
ons 113,760-114,632 bp and 58,946-59,773 bp, cor-
responding primarily to the SSC and LSC regions,
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coding region

respectively (Fig. 6A). Among the protein-coding
genes, accD, ndhD, and rps4 exhibited the highest
levels of nucleotide diversity (Pi > 0.007), indicating
potential hotspots of variation. In contrast, the ycf2
gene was the most conserved, with a Pi value of only
0.00029. Notably, more than half (50.09%) of the
protein-coding genes showed Pi values greater than
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0.003, and 29.09% exceeded 0.004, signifying consi-
derable variability across coding regions (Fig. 6B).
Comparative visualization of genome diver-
gence was further performed using mVISTA, with
A. fetisowii as a reference. The analysis revealed
high conservation in IR regions and protein-cod-
ing genes, while intergenic spacers and non-coding
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regions — particularly within the LSC and SSC —
exhibited greater variability (Fig. 7). These findings
highlight several loci suitable for future studies in
population genetics and species delimitation within
Allium subg. Melanocrommyum.

To assess selection pressure on functional genes,
the ratio of non-synonymous (dN) to synonymous
(dS) substitution rates (w = dN/dS) was calculated.
Most genes displayed w ratios below 1, indicative of
purifying selection. Several genes (atpA, atpE, atpH,
ndhl, ndh], ndhK, petB, petD, psaA, psaB, psaC,
psbA, psbB, psbD, psbE, psbH, rpsll, rpsl8, ycf3)
had w values of 0.0000, suggesting strong functional
constraints. However, the gene ycf2 showed a nota-
bly elevated w value of 1.40, possibly indicating re-
laxed or positive selection. Genes such as rpsI5 and
accD also exhibited relatively high w values (>0.6),
supporting the hypothesis of functional diversifica-
tion or adaptive evolution in specific plastid-encod-
ed proteins.

Phylogenetic analysis

Phylogenetic trees were reconstructed using Ma-
ximum Likelihood (ML), Bayesian Inference (BI),

and Maximum Parsimony (MP) methods based on
concatenated protein-coding gene sequences. All
three methods produced congruent topologies with
robust support at nearly all nodes (Fig. 8). The ana-
lysis confirmed the monophyly of the genus Allium,
which was subdivided into three major clades.

The species of Allium subg. Melanocrommyum
analyzed in this study were grouped into two
strongly supported clades. The first clade comprised
A. altissimum, A. giganteum, A. macleanii, and A.
isakulii. The second clade included A. fetisowii, A.
karataviense, and A. alaicum. These groupings were
consistently supported by posterior probabilities
of 1.00 (BI), and bootstrap support values of 100%
(ML and MP), providing strong confidence in the
evolutionary relationships among the sampled spe-
cies.

Discussion

In this study, we sequenced and analyzed the com-
plete chloroplast genomes of five species of Alli-
um subg. Melanocrommyum, each representing
a distinct taxonomic section: A. alaicum (sect.
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Acmopetala RM. Fritsch), A. altissimum (sect. Pro-
cerallium R.M. Fritsch), A. giganteum (sect. Com-
pactoprason R.M. Fritsch), A. isakulii (sect. Re-
geloprason Wendelbo), and A. karataviense (sect.
Miniprason R.M. Fritsch). These genomes also were
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compared with two previously published plastomes
of closely related Melanocrommyum species (A. feti-
sowii, A. macleanii) to evaluate patterns of structu-
ral conservation (Fig. 3).

ISSN 2415-8860. Ukrainian Botanical Journal. 2026. 83 (1)



The complete chloroplast genomes of five species of Allium subg. Melanocrommyum

All five newly sequenced plastomes exhibited the
canonical quadripartite structure, consisting of a
large single-copy (LSC) region, a small single-copy
(SSC) region, and two inverted repeats (IRs), con-
sistent with prior findings in the subgenus and
across Allium (Xie et al., 2019, 2020; Munavvarov et
al., 2022; Jin et al,, 2022; Fu et al., 2023). Sequence
identity across most regions of the chloroplast ge-
nomes was high, underscoring structural conser-
vation; however, subtle differences were observed,
some of which may represent lineage-specific char-
acteristics of subgenus Melanocrommyum (Fig. 9).

Genome size variation is a well-documented fea-
ture in Allium, previously reported to range from
145,819 bp to 157,735 bp across members of the
family Amaryllidaceae, subfamily Allioideae (Xie et
al., 2019, 2020; Munavvarov et al., 2022; Fu et al,,
2023). The sizes of the five newly analyzed chlo-
roplast genomes — ranging between 151,960 bp
and 152,725 bp — fall well within this established
range (Fig. 2). This variation is largely attributed to
multiple evolutionary mechanisms, including gene
loss, intergenic region variability, and expansion or
contraction of inverted repeat regions (Chen et al.,
2022).

When comparing the junctions between the
IR and single-copy regions (LSC/IR and SSC/IR),
a high degree of similarity was observed among
the examined species. However, minor differenc-
es were detected in the positioning of key genes
such as rpl22, rps19, ycfl, and ndhF, consistent
with patterns observed in earlier studies on Alli-
um plastomes (Huo et al., 2019; Xie et al., 2020;
Munavvarov et al., 2022; Fu et al., 2023). Notably,
the rpl22 gene was consistently located within the
LSC region and positioned 317 to 403 bp away from
the JLB (junction of LSC and IRb) boundary in all
species of Allium subg. Melanocrommyum. These
subtle variations may reflect fine-scale evolutionary
dynamics within plastid genomes and can serve as
useful markers for resolving phylogenetic relation-
ships at the subgeneric level.

The codon usage analysis revealed strong bias-
es across the five cp genomes. The most frequently
used codons included AGA (Arginine) and UUG
(Leucine), with Relative Synonymous Codon Us-
age (RSCU) values above 1.9 and 1.4, respectively
(Fig. 4). Similar codon preference patterns have
been previously observed in angiosperm cp ge-
nomes and likely reflect translational efficiency or
nucleotide composition bias (Morton, 1998; Wang

et al., 2018). Among amino acids, Leucine, Serine,
and Arginine were the most commonly encoded
ones, while Methionine and Tryptophan appeared
least frequently, reflecting their single-codon re-
dundancy.

Nucleotide diversity (Pi) across the genomes
highlighted two highly variable hotspot regions
located in the SSC and LSC regions (Fig. 6A), in
agreement with findings by Fu et al. (2023) and Mu-
navvarov et al. (2022), who reported elevated diver-
gence in noncoding intergenic spacers and certain
protein-coding genes. In our analysis, genes such as
accD, ndhD, and rps4 showed the highest variation,
suggesting their potential as molecular markers in
phylogeographic and evolutionary studies. The ycf2
gene remained one of the most conserved loci (Pi
=0.00029), corroborating its highly constrained na-
ture in plastid evolution (Dugas et al., 2015).

The analysis of selection pressure via dN/dS (w)
ratios revealed that most genes are under strong
purifying selection (w < 1), especially those related
to core photosynthetic complexes such as psa, psb,
and ndh families (Fig. 6C). However, elevated w val-
ues for accD and rps15 (> 0.6) and a notably high w
for ycf2 (1.40) suggest relaxed or positive selection.
Similar patterns were previously reported by Li et
al. (2022), who linked such signatures to adaptive
plastid genome evolution in harsh environments.

The SSR analysis identified 79 to 90 microsat-
ellites across the five cp genomes, with A. karata-
viense containing the highest number (Fig. 5A, B).
Mononucleotide A-repeats were the most frequent,
followed by AT dinucleotides. These patterns align
with previous observations in Allium przewalski-
anum and other species of Amaryllidaceae (Xie et
al., 2020). The presence of several tetranucleotide
(AAAT), pentanucleotide, and rare hexanucleo-
tide motifs (found only in A. isakulii) suggests spe-
cies-specific repeat dynamics that may be useful for
population-level marker development.

Longer repeat types — forward, palindromic,
reverse, and complement — were also abundant,
with a total of 423 repeats detected (Fig. 5C). For-
ward repeats were the most common, especially
in A. giganteum, which harbored the largest num-
ber of both forward (37) and palindromic repeats
(21). These long repeats may contribute to plastome
rearrangements, although the absence of large in-
versions suggests that Allium plastomes are largely
stable (Maréchal, Brisson, 2010; Wicke, Naumann,
2018).
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The mVISTA comparison of the cp genomes
(Fig. 7) confirmed a high degree of sequence con-
servation in coding regions across the six analyzed
species of Allium subg. Melanocrommyum. Diver-
gent regions were primarily found in noncoding in-
tergenic spacers, especially in the LSC and SSC re-
gions, consistent with previous comparative studies
in Allium and other monocots (Li et al., 2019; Wang
et al., 2023). Such hotspots — e.g., between accD-
psal and ndhF-rpl32 — could serve as candidate
loci for phylogenetic and barcoding applications.

Phylogenetic reconstruction based on concat-
enated protein-coding genes yielded consistent
topologies across Maximum Likelihood (ML),
Maximum Parsimony (MP), and Bayesian Inference
(BI) analyses, with strong statistical support at all
major nodes (Fig. 8). The genus Allium was resolved
as monophyletic, divided into three well-supported
evolutionary lineages (EL1, EL2, EL3). The species
of Allium subg. Melanocrommyum formed a clear-
ly defined group within EL2 and were subdivided
into two clades: one comprising A. altissimum, A.
giganteum, A. macleanii, and A. isakulii, and an-
other consisting of A. fetisowii, A. karataviense, and
A. alaicum. These clades correspond to taxonomic
sections and support previous morphological and
molecular hypotheses (Friesen et al., 2006; Munav-
varov et al., 2022, Yusupov et al., 2022).

Conclusion

This study provides new genomic insights into five
species of Allium subg. Melanocrommyum. The
plastomes show overall structural conservation but
also exhibit subtle variations in IR boundaries, co-
don usage, and repeat composition that reflect line-
age-specific evolution. Several highly variable genes
and regions — such as accD, ndhD, and intergenic
spacers in the LSC and SSC — were identified as
promising markers for phylogenetic and populati-
on-level studies. Selection analyses revealed mostly
strong purifying selection, with a few genes sho-
wing signals of adaptive evolution. Phylogenetic re-
construction strongly supported the monophyly of
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Allium subg. Melanocrommyum and clarified speci-
es relationships consistent with established taxono-
my. Overall, these results enhance our understan-
ding of plastid genome evolution in this subgenus
and provide valuable resources for future evolutio-
nary and systematic research.
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IToBHi XT0pOIUTACTHI TeHOMM I'ATH BU/IB HigpOXy
Melanocrommyum popny Allium (Amaryllidaceae)

L. EPTAIIIOB !, I. OPIHBOEB 2, T. IOKIPOBA 2, M. I0/ITALIIOBA 2,

M. KYPBOHOBA 3, M. AKBAPOBA 2, A. TOTAEB *, 3. OCYIIOB !

! TncturyT 6oraniku AkageMii Hayk PecriyGriku Y36exuctaH, TamkeHT, Y36exnucran
2 Qeprancpkuit sepxxaBHuii yHiBepcutet, Peprana, Yabekucran

* TypaHcbkmit Mi>kHapoguuii yHiBepcuteT, Kapmii, Y36ekucran

* TepmesbKuil yHiBEpCUTET eKOHOMIKM Ta cepBicy, Tepmes, Yabexucran

Pedepar. Ilifpin Melanocrommyum pony Allium (Amaryllidaceae) npencrasiennit MOp¢GOIOri4HO Pi3HOMAHITHUMI i TaK-
COHOMIYHO CK/IaJHVMI BUJaMI, IMMAJIO 3 IKUX € eHaeMiuHuMu ajist LleHTpanbpHol Asii. Y 1ipoMy JoCTimKeHH] 6Y/I0 cekBe-
HOBAHO 1 IIPOaHAII30BaHO MOBHI X/IOPOIUIACTHI TeHOMU I'siTu BUAIB — A. alaicum, A. altissimum, A. giganteum, A. isakulii
Ta A. karataviense — 3 II'ATY Pi3HUX TaKCOHOMIYHMX CeKILill. Yci IIACTOMU JeMOHCTPYBA/IM TUIIOBY YOTUPULONBHY CTPYK-
TYPY 3 KOHCEPBAaTUBHIM BMICTOM TeHiB. Posmipu renomy xonmusamucsa Bif 151 960 go 152 725 n.H. BuxopucTranns KooHiB
nokasaso 3mimenus B 6ik AGA (Arg) ta UUG (Leu), a 3araom 6yro inentudikoBano 79-90 mpocTux mosTopis (SSRs) i
423 posri mosropu. JinsHKM iHTeHCHBHOI AuBepreHuil BKmodam accD, ndhD ta rps4, Toxi sik reH ycf2 6YB BUCOKOKOHCEP-
BAaTUBHUM, IPOTe€ MaB 3HAYHUI MOKA3HUK W, IO CBiJYNTH PO MOXK/IMBY a[JalITUBHY eBomoNilo. DijoreHeTMYHNI aHai3
Ha OCHOBI TeHiB, 11J0 KOAYIOTb 011K, IOCTiIZOBHO BU3HAYMB [Bi OCHOBHI K/Tafy KOCIIKEHNX BU/IB, MiATBEPAKYIOUN MOHO-
dinio migpomy Ta cydacHy Knacudikariro Ha piBHi cexniit. Lle mocmikeHHA Hajlae BayK/IMBi TeHOMHI [JaHi 171 poxy Allium,
BUCBIT/IIOE €BOJIIOLIIO IIACTOMIB V mifponi Melanocrommyum i BU3Ha4a€ MapKepu AL IIOJA/IbIINX (PiITIOreHeTNYHNX Ta
€BOJTIOLIITHUX TOCITiIKeHb.

Kmrouosi cmoBa: Allium, SSR, BUKOpUCTaHHA KOJOHIB, HYK/ICOTU/IHA PiSHOMAaHITHICTb, miapin Melanocrommyum, HOBTOpPHI
HOCTZOBHOCTI, Bi/TOTeHeTUYHMIT aHai3, X/IOPOIIACTHIIT T€HOM
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Nomenclatural notes on two names of elms published by P. Miller
and R.A. Salisbury: Ulmmus sativa and U. procera (Ulmaceae)
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5 Piazzale Aldo Moro, Rome 00185, Italy

Address for correspondence: duilio.iamonico@uniromal.it

Abstract. Typification of the elm species names Ulmus procera Salisb. and U. sativa Mill. is discussed. Both these names are
lectotypified on illustrations (which seem to be the only extant original material for each name) published in Gerard’s The
Herball, or, Generall historie of plantes, i.e., respectively, “Ulmus vulgatissima folio lato scabro” and “Ulmus minor, folio an-
gusto, scabro”. The available molecular and morphological data indicate that the plants placed in U. procera are related to U.
minor s. 1., a Eurasian variable species that includes two currently recognized infraspecific taxa, i.e. subsp. minor and subsp.
canescens. Supported by the present nomenclatural study, a coherent taxonomic choice is to consider U. procera as a subspe-
cies of U. minor (not as a heterotypic synonym of U. minor subsp. minor, as recognized by various authors). Based on mor-
phological observations, U. minor subsp. procera can be distinguished from the other two subspecies (subsp. minor and subsp.
canescens) by the lower length/width ratio of the leaf blades (1.1-1.6 vs. 1.7-2.5 times longer than wide). Concerning Miller’s
U. sativa, its leaves features match those of U. minor subsp. minor, and the two names are here synonymized.

Keywords: morphology, synonymy, typification, Ulmus minor

Introduction

The genus Ulmus L. (Ulmaceae Mirb.) comprises
20-40 species, mainly occurring in the north tem-
perate zones and extending southward into tropical
mountains of both hemispheres (see Whittemore et
al,, 2021, and references therein). The genus was re-
covered as monophyletic by Zuo et al. (2017) who
published the first complete chloroplast genome
sequence in Ulmaceae (but see also Wiegrefe et al.,
1994; Whittemore et al., 2021). Concerning the is-
sue of delimitation of infrageneric taxa in Ulmus,

Whittemore (2017) provided a well-supported and
elaborate calssification, with four subgenera, eight
sections, one subsection, and twelve series.

The taxonomy and delimitation of many spe-
cies in Ulmus is much complicated by a long histo-
ry of human cultivation, which has greatly altered
the patterns of morphological variation in Ulmus
(Whittemore et al., 2021). In Asia and Europe,
many variants, often considered earlier as separate
species, are now treated as stable cultivars, often of
unknown origin (see, e.g., Browicz, Zielinski, 1982;
Richens, 1983; Gil et al., 2004). In this context, a
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nomenclatural understanding is fundamental for
assuring the application of various names in Ulmus
which, in turn, facilitates unambiguous communi-
cation across different fields, including in areas such
as sylviculture, horticulture, and applied conserva-
tion (Thomson et al., 2018).

As part of the ongoing studies on the genus Ul-
mus (Iamonico, Capotorti, 2025), I investigate here
in the nomenclatural context the names Ulmus sati-
va Mill. and U. procera Salisb., which need clarifica-
tion since they appear to be not yet typified properly.

Materials and Methods

This research is based on the analysis of relevant
literature (i.e., protologues of the names investiga-
ted and works cited therein, and primary floras and
other publications in which the studied names are
listed or mentioned), and on the search for and stu-
dy of specimens preserved at BM, LINN, and UPS
(acronyms according to Thiers, 2026-onward) and
their images available online. Nomenclatural ar-
ticles cited throughout the text follow the current
version of the International Code of Nomenclature
for algae, fungi, and plants (hereafter the ICN), the
Madrid Code (Turland et al., 2025).

Results and Discussion

Typification and taxonomic identity of
Ulmus procera

The name Ulmus procera was validly published by
Salisbury (1796: 391) who reported only: “U. [Ul-
mus] campestris a. Soland. in Ait. Hort. Kew. v. 1.
p. 3197 This citation refers to Aiton (1789: 319)
and, specifically, to U. campestris L. var. (a) vulgaris
Aiton. Aiton (1789: 319) named its var. vulgaris as
“Ulmus vulgatissima folio lato scabro” by citing Ge-
rard (1633: 1478) and Ray (1724: 468) and also re-
ported “Huds. angl. 109” after this polynomial. This
latter citation would refer to Hudson’s Flora Anglica
where, however, Hudson (1762) treated elms at pa-
ges 94-95 [at page 109 of Flora Anglica, as reported
by Aiton (1789: 319), there are taxa belonging to the
family Apiaceae Lindl.]. “Ulmus vulgatissima folio
lato scabro” (as in Aiton’s Hortus Kewensis) was lis-
ted by Hudson (1762: 94) as a synonym of U. cam-
pestris. Finally, “Ulmus campestris. Mill. dict. Du
Roi hort. harb. 495” was listed as a further synonym
by Aiton (1789: 319), and it refers to Miller (1768:
Ulmus no. 1) and Du Roi (1772: 495). All things

considered, the typification of Salisbury’s Ulmus
procera should be studied in the context of Aiton’s
Hortus Kewensis (see Art. 7.4 of the ICN).

Gerard (1633: 170), cited by Aiton (1789), pro-
vided an illustration which is original material for
the name Ulmus procera. This illustration, being the
only currently traced original material (no speci-
men that can be considered for the lectotypification
purpose was found), is here designated as the lecto-
type for U. procera.

Gerard's illustration of “Ulmus vulgatissima folio
lato scabro” displays leaves clearly asymmetric, but
the base of the longer side does not form a lobe over-
lapping the petiole; the blades are ovate (“two inch-
es [about 5.1 cm] broad and three inches [about 7.6
cm] long” in Gerard’s description) and dentate, with
the apex more or less acuminate; there are 10-13
secondary veins (5-7 on each side of the midrib);
based on Gerard’s description, the upper surface of
the leaves is rough. Most of the characteristics of the
leaves match the current concept of both U. minor
s. L. and U. procera, but the surface would refer to U.
procera only, according to the authors who accepted
this latter entity as a separate taxon (see, e.g., Tutin,
1993: 76; Uotila, 2011; Thomas et al., 2018); also, the
length/width ratio of the leaf blade agrees with the
recognition by Eversham (2021: 18) who specified
that it is 1.1-1.6 for U. procera and 1.7-2.5 for U. mi-
nor. On the other hand, several authors consider U.
procera as a heterotypic synonym of U. minor subsp.
minor (see, e.g., Portal to the Flora of Italy, 2025-on-
ward; POWO, 2026-onward), while some named it
as U. minor var. vulgaris (Richens, 1983), or just U.
minor with no further infraspecific recognition (Am-
aral Franco, 1992; Gil et al., 2004; Caudullo, de Rigo,
2016; Whittemore et al., 2021).

The question about the taxonomic recognition of
Ulmus procera is not completely solved at present.
The phylogenetic work by Whittemore et al. (2021)
demonstrated that some taxa [i.e., U minor s. str.,
U. minor subsp. angustifolia (Weston) C.A. Stace, U.
minor subsp. canescens Bartolucci & Galasso, U. mi-
nor subsp. sarniensis (C.K. Schneid.) C.A. Stace, U.
procera, and U. stricta (Aiton) Lindl. var. goodyeri
Melville] form a well-supported clade (boostrap val-
ue: 100) comprising subclades with different (low to
high) support (boostrap values from 28 to 100). Ul-
mus minor subsp. angustifolia and subsp. sarniensis
form a highly supported subclade (boostrap value:
100) and could be considered as separate taxa. On
the other hand, U. minor subsp. canescens Bartolucci
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& Galasso (U. canescens Melville, nom. inval.; U. mi-
nor subsp. canescens Browicz & Ziel., nom. inval.) is
currently accepted as a separate taxon (see, e.g., Por-
tal to the Flora of Italy, 2025-onward; POWO, 2026-
onward), although it forms, together with U. procera,
a low-supported group (boostrap value: 54) in the
tree proposed by Whittemore et al. (2021). Ulmus
procera is accepted as a separate species in the Flora
of North America North of Mexico (Sherman-Broyles
et al, 2005). My opinion is that the relationships
among the taxa belonging to the Ulmus minor ag-
gregate (see Uotila, 2011) need further investiga-
tion. Note that Jeffers (1996), based on multivariate
analyses on characteristics of the leaves, emphasized
that U. minor and U. procera can be morphological-
ly distinguished by the size of their leaves (which are
smaller in U. minor). Based on just the lectotype of U.
procera (Gerard’s illustration), which represents the
original morphological concept of the taxon, U. pro-
cera can be also distinguished from U. minor s. str. by
the surface of leaves (rough vs. smooth; Fig. 1A-B).
Tutin (1993: 76) distinguished these two species by
the shape of their leaf blades, i.e. “suborbicular to
ovate” in U. procera and “obovate to oblanceolate” in
U. minor s. str. (Fig. 1C-D). Eversham (2021: 18), as
stated above, specified the length/width ratio of the
leaves, identifying U. procera with blades 1.1-1.6
times longer than wide and U. minor with blades 1.7-
2.5 times longer than wide.

All things stated, and waiting for further stud-
ies, I prefer to maintain for Ulmus procera the sta-
tus of an accepted taxon. Anyway, considering the
case of the current recognition of U. minor subsp.
canescens, 1 prefer to accept the subspecies rank for
Salisbury’s elm, according to the proposal by Am-
aral Franco (1992: 259; see below).

Typification and taxonomic identity of
Ulmus sativa

Ulmus sativa was validly published by Miller (1768:
Ulmus no. 3) with a short diagnosis (“ULMUS (Sa-
tivus) foliis ovatis acuminatis duplicato-serratis, ca-
lycibus foliaceis”); the synonym “Ulmus minor, fo-
lio angusto, scabro” (from Gerard, 1633: 1478) was
also cited. Miller (1768) also stated that this species
“is not native of England” and “is commonly known
in the nursery-gardens by the title of English Elm”
Gerard (1597: 1480) published an illustration which
is original material for the name U. sativa. No origi-
nal specimen useful for the lectotypification purpo-
se was traced at BM, LINN, and UPS, where Miller’s
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herbarium and types are known to be preserved
(HUH, 2013). Consequently, Gerard’s illustration re-
presents the only known extant original element, and
it is here designated as the lectotype of Miller’s name.

The taxonomic identity of the lectotype is not
so easy to establish. In fact, Gerard’s illustration is
not so detailed and, especially, it lacks fruit images
which features are important for identifying cor-
rectly the species of Ulmus (see, e.g., Tutin, 1993;
Sherman-Broyles et al., 1997; Fu et al., 2003). Note
that neither Gerard (1633: 1478) nor Miller (1768:
Ulmus no. 3) gave information about fruits in their
descriptions by stating, respectively, “I have not
observed either the flowers or seeds ..” and “.. I
could never observe any seed upon this sort”. Note
that Miller’s taxon is considered often as a syno-
nym for U. minor subsp. minor (see, e.g., POWO,
2026-onward, and references therein). Based on
just the morphology of the leaves, they are obovate
to oblanceolate and smooth in U. minor (see Tutin,
1993: 76). Gerard’s “Ulmus minor, folio angusto,
scabro” has leaves ovate, “usually about two inches
and a half long, and an inch or an inch and a quar-
ter broad” (which corresponds to a length/width
ratio of 2.0-2.5:1), more or less asymmetric, with
the base of the longer side not forming a lobe over-
lapping the petiole, and the apex acute; leaf surface
is rough, according to the description by Gerard
(1633: 1478). The length/width ratio highly over-
laps that referring to U. minor (ratio 1.7-2.5) while
it is out of the range for U. procera (ratio 1.1-1.6:1)
(see Eversham, 2021: 18). On the other hand, leaf
surface would be rough (Gerard, 1633: 1478), a
character which would be diagnostic for U. procera
(here recognized as a subspecies, see below). How-
ever, it is to be noted that, in elms, species where
mature leaves on lateral branches are normally
smooth, have often scabrous leaves on leaders, on
shoots regenerating after the tree has been cut back
or otherwise damaged, or when they are juvenile.
The fact that Gerard (1633) described his “Ulmus
minor, folio angusto, scabro” as a plant growing in a
hedge suggests that it may have been cut back. Con-
sequently, I here consider U. sativa as synonym of
U. minor s. str., according to the prevailing opinions
in the current literature.

Taxonomic treatment

Ulmus minor Mill., Gard. Dict,, ed. 8.: no. 6. 1768
(Miller, 1768: unpaged, Ulmus no. 6) subsp.
minor.
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Fig. 1. Leaves in Ulmus minor subsp. procera and U. minor subsp. minor (s. str.). A, B: adaxial surface [A: U. minor subsp.
procera (from specimen at RO collected in Rome along the Tevere (Tiber) River); B: U. minor subsp. minor (from specimen
at RO collected at the Circeo National Park, southern Lazio, central Italy)]; C, D: shape [C: U. minor subsp. procera (from
specimen at RO collected in Rome along the Tevere (Tiber) River); D: U. minor subsp. minor (from Portal to the Flora of
Italy, 2025 under the CC-BY-SA 4.0 license)]
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TYPE (neotype, designated by Iamonico & Capo-
torti, 2025: 1215): Great Britain, England, Leices-
tershire, Owston to Launde road, Apr 1933, “Ex
Herb. E. A. Sowter” (SLBI!; image of the neotype
available at https://herbariaunited.org/sheets/
SLBI/41923.jpg).

= Ulmus sativa Mill.,, Gard. Dict., ed. 8.: Ulmus
no. 3. 1768 (Miller, 1768: unpaged, Ulmus no. 3).

TYPE (lectotype, here designated): [illustra-
tion] “Ulmus minor, folio angusto, scabro” in
Gerard (1633: 1478; image of the lectotype
available at https://www.biodiversitylibrary.org/
item/33580#page/1444/mode/1up).

Ulmus minor Mill. subsp. canescens Bartolucci &
Galasso, Ital. Botanist 7: 138. 2019.

TYPE (holotype): Greece, Thrace, Karakeuy, 17
May 1932, H.G.Tedd 806 (K000852646!, image of
the holotype available at https://d2jcv3kl45hlgi.
cloudfront.net/0483c141a7e7ffd7fcd7aedb3ca-
dadb4.jpg).

Ulmus minor Mill. subsp. procera (Salisb.) Fran-
co, Anales Jard. Bot. Madrid 50: 259. 1992 = Ul-
mus procera Salisb., Prodr. Stirp. Chap. Allerton:
391. 1796 = Ulmus campestris L. subsp. procera
(Salisb.) Maire, Bull. Soc. Hist. Nat. Afrique N.
30: 364. 1939.

TYPE (lectotype, here designated): [illustra-
tion] “Ulmus vulgatissima folio lato scabro”
in Gerard (1633: 1740; image of the lectotype
available at https://www.biodiversitylibrary.org/
item/33580#page/1444/mode/1up).

Diagnostic key of the subspecies included in
Ulmus minor

1. Ratio length/width of the blade 1.1-1.6:1 (Fig. 1C)
..................................... subsp. procera

— Ratio length/width of the blade 1.7-2.5:1 (Fig. 1D)

.................................................. 2
2. Leaves and branchlets glabrous to slightly pubes-
cent; secondary veins 7-12 .......... subsp. minor

— Leaves and branchlets densely pubescent; second-
aryveins 12-16................... subsp. canescens

Notes on the distribution and habitat of Ul-
mus minor subsp. procera: Ulmus minor subsp.
procera is a species native to Europe (England,
Wales, Scotland, Spain, and the Balkans) and
North Africa (Algeria and Tunisia), according to
Uotila (2011, sub U. procera), whereas it is con-
sidered alien in Ireland and Northern Ireland and
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doubtfully native in Libya. Concerning Italy, no
record occurs in the Euro+MedPlant Base (Uotila,
2011). According to Brullo and Spampinato (1999),
U. minor subsp. procera (reported as U. procera) is
a diagnostic species of the alliance Alno-Quercion
roboris Horvat 1950 (order Populetalia albae Br.-BlL
ex Tchou 1948; class Salici Purpureae-Populetea Ni-
grae Rivas-Martinez et al. 2001) which represents
hygrophilous and acidophilous forest communities
that grow on plains and hills. Based on the relevés
by Brullo and Spampinato (1999: 144, Table 1), U.
minor subsp. procera (which was listed in relevés
nos. 3 and 5) occurs in Italy in the Fruili-Venezia
Giulia region (north-east) and Molise region (the
southeastern part of the Italian Peninsula). My ex-
amination of specimens preserved at RO revealed
plants identifiable as U. minor subsp. procera and
collected in Trentino-Alto Adige in Province of
Bolzano (northern Italy), as well as in Lazio regions
(central Italy), in both Province of Viterbo (around
Lake Bracciano) and Metropolitan City of Rome,
along the bank of the Tevere (Tiber) River.

Specimina visa (selected specimens examined):
Italy, Trentino-Alto Adige region, Province of
Bolzano, pi¢’ e dintorni, ca. 900 m a.s.1, VIII.1959,
Anzalone s.n. (RO!); Viterbo, presso il lago di Brac-
ciano, IX 1973, Anzalone s.n. (RO!); Lazio, Roma,
Rive del Tevere entro citta, Lungotevere della Vit-
toria, X 1975, Anzalone s.n. (RO!); ibidem (RO!);
ibidem (RO!); Lazio, Roma, Rive del Tevere in citta,
presso Ponte Milvio riva sin., X 1976, Anzalone s.n.
(RO!); Lazio, Roma, Rive del Tevere, Lungotevere
Ripa, IX 1978, Anzalone s.n. (RO!).
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HoMeHKIATypHi HOTaTKM OO ABOX Ha3B B’A3iB, OMy0IiKOBaHUX
®. Minnepom i P. Conc6epi: Ulmus sativa 1a U. procera (Ulmaceae)

. TAMOHIKO
Pumcpkuii ynisepcurer Camienna, Pum, ITamia

Pedepar. O6roBoproerscs Tumidikanis BugoBux Ha3s Ulmus procera Salisb. Ta U. sativa Mill. O6upnsi Hassu nexrotnmidi-
KoBaHi imocTpaniammy, ony6aikosanumu y poborti xepapma “The Herball, or, Generall historie of plantes” (“Tpasnux, a6o
3azanvha icmopis pocnun”) sKi, O4€BUSHO, € EFUHVMY HasIBHUMM OPUTiHAJIBHUMI elleMeHTaMy 000X HasB, a caMe, BifIIO-
BigHo, “Ulmus vulgatissima folio lato scabro” Ta “Ulmus minor, folio angusto, scabro”. HassHi MonexynsapHi Ta Mopdormorid-
Hi JJaHi BKa3yIOTh Ha Te, [0 POC/INHY, inentndikosani sk U. procera, € 6/113bKO criopifHenumu 3 U. minor s. 1., eBpasiiicbkum
Bapiabe/lIbHMM BUJIOM, sKMII Hapasi BK/IIOYA€ [{Ba BU3HAHI BHYTPIUIHbOBUOBI TakCOHM — subsp. minor i subsp. canescens.
SIx BKasye Hallla HOMEHK/IATypHA PO3BifKa, fouinbpHO posrmsagatu U. procera sik migsup U. minor (a He SIK TeT€POTUIIHMUIA
crHOHIM U. minor subsp. minor, Ik BU3HAIOTb pi3Hi aBTOpK). 3a MopdomoriunnMu o3Hakamu U. minor subsp. procera Binpis-
HSIETHCS Biff ABOX IHIIMX HiABU/IB — subsp. minor i subsp. canescens — MeHIINMM CIiBBiHOIIEHHSAM JOBXVHM 10 WIVPUHA
JIMCTKOBMX IUTACTMHOK (AKi € JOBIIMMY 3a mupuHy B 1,1-1,6, a He B 1,7-2,5 pasa). Illo crocyerbea U. sativa y posyminHi
Minnepa, xapakTepHi 03HAaKM TUCTKIB 1{bOTO BUAY 36iratoTecs 3 o3Hakamu U. minor subsp. minor, 1 1ji ABi Ha3BU TYT CHHO-
Himi3oBaHi.

Knrouosi cmoBa: mopdororist, cuHoHiMist, Tumidikanis, Ulmus minor
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Pollen morphology of representatives of the genus Petrosimonia
(Chenopodiaceae s. str. | Amaranthaceae s. 1.) of the flora of Ukraine
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Abstract. Pollen morphology of Petrosimonia brachiata, P. oppositifolia, and P. triandra (Salsoloideae, Chenopodiaceae s. str. /
Amaranthaceae s. 1.) of the flora of Ukraine was investigated using light and scanning electron microscopy. For Petrosimonia
triandra, such data are provided here for the first time. The objective of the present study was to obtain data on pollen cha-
racteristics of these species and to assess the significance of characters for species-specific identification. Pollen grains in the
studied species are pantoporate, spheroidal, circular in outline, slightly undulate or undulate on the edges; small- and medi-
um-sized. Exine sculpture is nanoechinate, tectum is psilate-perforate. Pore membranes are nanoechinate. The exine structu-
re (columellae) of pollen grains of all species was analyzed for the first time in the present study. Significance of pollen grain
traits for the taxonomy and pollen analysis in paleopalynology is discussed. UPGMA dendrograms based on palynomorpho-
logical data support the differentiation of studied species. Pollen grains of P. triandra differ from those of P. brachiata and P
oppositifolia in their size, distances between pores and between pore centers, as well as the number of pores. Pollen grains in P
brachiata have larger size and number of pores, larger nanoechini, and shorter columellae than those in P. oppositifolia.

Keywords: light microscopy, palynomorphology, pollen analysis, scanning electron microscopy, sculpture, structure,
UPGMA

Introduction Europe to Mongolia and Afghanistan, mainly wi-

. ) thin the belts of deserts, semi-deserts, and steppes
The genus Petrosimonia Bunge belongs to the sub-  (Kiihn et al., 1993; Zhu et al., 2003; Hernandez-Le-
family Salsoloideae (Chenopodiaceae s. str. | Ama-  desma et al., 2015; POWO, 2025-onward). In the
T-anthaceae S. 1-); and comprises 10 to 12 species (Il flora of Ukraine, the genus is represented by three
2025-onward), or up to 15 species (Tzvelev, 1996).  Jig (Pall) Litv.,, and P. triandra (Pall.) Simonk. (Il-
Representatives of the genus are annual herbaceo- jin, 1952; Tzvelev, 1996; Mosyakin, Fedoronchuk,
us plants occurring from southeastern and eastern  7999). All species are plants of salt marshes and
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partly gypsum-bearing slopes, with the exception of
P, triandra, which also inhabits solonetzes and so-
lonetzian steppes (Iljin, 1952; Grozeva et al., 2019).
There are many publications devoted to the use of
halophytes as helpful tools for the restoration of
degraded lands and soil protection (Qadir, Oster,
2004; Grozeva et al., 2019). Halophytic plants have
a wide range of active components and medicinal
properties (De Gregorio et al., 2024). Petrosimonia
species have high economic value in some Eurasi-
an deserts and semi-deserts as they are good au-
tumn-winter feed for many types of livestock and
are harvested in large quantities for this purpose for
the winter; and are even recommended for cultiva-
tion on the salty soils (Iljin, 1952; Feodorova, Alek-
sandrov, 2015).

A rather comprehensive taxonomic treatment of
the genus Petrosimonia in Ukraine was published
by Iljin (1952). The author included Petrosimonia
brachiata in the section Brachyphyllon Iljin, P. op-
positifolia — section Synandra 1ljin, and P. trian-
dra — section Oligandra Iljin (Iljin, 1952). Tzvelev
(1996), however, placed P. triandra in its own newly
described section, Petrosimonia sect. Triandra Tzve-
lev. Molecular phylogenetic studies of the tribe Sal-
soleae s. L, including three species of Petrosimonia,
was carried out by Akhani et al. (2007). Accord-
ing to molecular data, Petrosimonia and Ofaiston
Raf. form a clade that, in turn, is sister to the clade
containing the genus Climacoptera Botsch. The
authors noted that Petrosimonia and Ofaiston are
quite distinct morphologically, but Petrosimonia
was supported as a monophyletic lineage in all anal-
yses (Akhani et al., 2007). Molecular phylogenetic
studies of Salsoleae, mainly species occurring in
China, including six species of Petrosimonia, have
confirmed the monophyly of this genus (Wen et al.,
2010). Molecular phylogenetic studies of ten Eura-
sian species of Petrosimonia were conducted by Fe-
dorova and Aleksandrov (2015). It has been shown
that Petrosimonia comprises a monophyletic line-
age, and sections of the genus were compared with
the revealed clades.

The palynomorphological traits are often used
as additional diagnostic features in taxonomy and
phylogenetic reconstructions (Tsymbalyuk et al.,
2022; Borsch, Flores-Olvera, 2025, and referenc-
es therein), as well as for spore-pollen analysis in
paleopalynology (Lu et al., 2019; Marinova et al.,
2023; Mudie et al., 2025). The presence of represent-
atives of Petrosimonia in fossil palynofloras expands
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the possibilities of using the results of paleopaly-
nological studies in reconstructing the patterns of
distribution of halophytic vegetation in the past in
space and time (Bezusko et al., 2006).

Pollen morphology of Petrosimonia was studied
using light and/or scanning electron microscopy
by several authors (Kupriyanova, Alyoshina, 1972;
Monoszon, 1973; Tsymbalyuk, 2005, 2008; Grozeva
et al., 2019; Sonyan, Hayrapetyan, 2021; Sonyan et
al., 2022). Kupriyanova and Alyoshina (1972) inves-
tigated pollen grains of P. oppositifolia. Monoszon
(1973) described pollen grains of P. brachiata and
P oppositifolia. Grozeva et al. (2019) investigated
pollen morphology in two different populations of
P. brachiata, the only representative of the genus in
Bulgaria. The authors did not find significant vari-
ability in pollen morphological traits. Sonyan and
Hayrapetyan (2021) and Sonyan et al. (2022) inves-
tigated pollen grains of P. brachiata and P. glauca
Bunge. The authors also found no significant differ-
ences between the two representatives of the genus
in any of the four main pollen diagnostic characters
used.

Our analysis of literature demonstrated that
knowledge about the morphology of pollen grains
in Petrosimonia still remains rather fragmentary,
and, in particular, the exine sculpture and exine
structure have not been studied in detail. Pollen
grains of P. oppositifolia were studied only with a
light microscope. Pollen grains of Petrosimonia tri-
andra have not been studied previously. The present
palynomorphological investigation of P. brachiata,
P. oppositifolia, and P. triandra was carried out in
order to provide detailed quantitative and qualita-
tive data on their pollen characters and to evaluate
the significance of these data for the species-specific
identification.

Materials and Methods

Plant material

Pollen grains of six specimens belonging to P. bra-
chiata, P. oppositifolia and P. triandra species were
sampled in the National Herbarium of Ukraine (KW
— Herbarium of the M.G. Kholodny Institute of Bo-
tany, National Academy of Sciences of Ukraine, Kyiv;
the herbarium acronym is given according to Thiers
(2025). Abbreviations of taxon author names follow
Brummitt and Powell (1992), with additions available
from the continuously updated IPNI (2025-onward)
and POWO (2025-onward) online databases.
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List of specimens investigated

Petrosimonia brachiata: 1. Kherson Region, Novo-
troitske District [since 2020 included in Henichesk
District], Tyubek Peninsula, near Sivash. 8 Septem-
ber 1937. G. Bilyk (KW). 2. [Kherson Region] Ara-
batska Strilka, Henichesk, salt marsh. 9 September
1936. G. Bilyk (KW).

Petrosimonia oppositifolia: 1. Crimea, Dzhankoy
District, Stalne village, the shore of Sivash. 18 August
1996. Ranetskaya (KW093150). 2. Dnipropetrovsk
Region [now in Kherson Region], Henichesk Dis-
trict, northern shore of Sivash, Kuyuk-Tuk Island,
bottom of the gorge. 15 June 1925. Krivosheev (KW).

Petrosimonia triandra: 1. Crimea, Kerch Penin-
sula, Mount Opuk, top of the rock. 21 August 1976.
O. Dubovyk (KW). 2. [Donetsk Region] Artemivsk
[now Bakhmut] District. 13 August 1928. P. Oksi-
yuk (KW).

Palynomorphological analysis

The methods used in the present study have been
described in details earlier (Tsymbalyuk et al.,
2023a, 2023b, etc.). For LM (light microscopy) stu-
dies (Biolar x700), the pollen was acetolyzed fol-
lowing Erdtman (1952), mounted on slides with
glycerinated gelatin, analyzed, and photomicrogra-
phed. Pollen morphometric features of 30 properly
developed pollen grains from each specimen were
measured, and the measurements included the fol-
lowing parameters: pollen diameter, pore diameter,
distance between pores, exine thickness. The dis-
tance between pore centers and C/D value (C — dis-
tance between pore centers, D — pollen diameter)
were calculated (McAndrews, Swanson, 1967). The
number of pores was calculated by multiplying the
number of pores visible on the surface by two and
adding the number of pores at the edge of the pol-
len grain. For all quantitative characters, descriptive
statistics was applied and the range (minimum-ma-
ximum), arithmetic mean and standard deviation
were calculated using Microsoft Excel software. The
slides were deposited in the Palynotheca (KW-P;
reference pollen collection) at the National Herba-
rium of Ukraine.

Acetolyzed as well as dry pollen grains were
treated with 96% ethanol, and then the samples
were sputter-coated with gold in a vacuum installa-
tion and examined using SEM — scanning electron
microscopy (JEOL JSM-6060LA) at the Centre of
Electron Microscopy of the M.G. Kholodny Insti-
tute of Botany. The measurements of the nanoechini

and columellae were taken on 6-8 pollen grains
from each specimen from SEM micrographs and
made using the program AxioVision Rel.4.8.2. The
numbers of nanoechini per unit area (4 um?) and
on pore membranes were determined (Tsymbalyuk
et al,, 2022, 2023a, 2023b, 2024). Terminology used
in descriptions of pollen grains follows the glossa-
ries of Punt et al. (2007) and Halbritter et al. (2018).
LO-analysis was used according to Erdtman (1952).

Statistical analysis

The specific quantitative features were assessed for
numerical analysis. Thirteen quantitative characters
were used to evaluate Petrosimonia phenetic simila-
rities: pollen and pore diameter, distance between
pores and between pore centres, pore number, C/D
value, and exine thickness (Table 1); nanoechini:
height, width at the base, number/4 um? number
on pore membranes; columellae: height and thick-
ness (Table 2). Cluster analysis was carried out
using the Unweighted Pair Group Method with
Arithmetic Mean (UPGMA). The Euclidean di-
stance was used as a similarity index in clustering
analyses. PAST (PAleontological STatistics) v. 4.08
was used for the analysis (Hammer et al., 2001). The
variability of the characters of pollen has been exa-
mined by Box plots.

Results

Description of pollen grains

Petrosimonia brachiata (Figs 1A-D; 2A-F; 3G, ).

LM. Pollen grains monads, isopolar, spheroi-
dal, circular in outline, slightly undulate on the
edge; small or medium-sized: pollen diameter
(D) = 21.28-29.26 um; pantoporate, with 36-53
pores evenly distributed on the surface. Pores cir-
cular, 2.12-3.32 pm in diameter, with distinct or in-
distinct margins. Distance between pores 2.26-3.72
pm, distance between pore centres (C) = 4.65-7.04
pum. C/D = 0.181-0.278. Exine 2.26-2.66 pm thick
(Table 1). Sexine thicker than nexine. Columellae
distinct or indistinct. LO-analysis: columellae dis-
tinct, circular, densely distributed, nanoechini in-
distinct or invisible.

SEM. Exine sculpture nanoechinate; nanoechini
conic with straight sides and acute apex, 0.05-0.17
pum high, 0.12-0.26 um wide at base, sparsely or
more densely distributed (16-24/4 pm?); tectum
psilate-perforate in areas between nanoechini. Pore
membranes with nanoechini (in number 8-19),
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Table 1. Pollen quantitative characters (using LM): the values are presented as Mean * Standard deviation and
Range (minimum-maximum) (all measurements given as pm); 1, 2 — specimen number; G — general specimens’
measurements

Distance Distance

. Pollen Pore Pore Exine
Species . . between | between pore C/D -
diameter (D) | diameter number thickness
pores centres (C)
Petrosimonia brachiata 1 26.60+1.36 2.69+0.23 | 2.92+0.36 5.61+£0.53 46.04+4.43 | 0.21+0.01 | 2.58%0.10
23.94-29.26 2.39-3.32 2.66-3.72 5.05-6.65 36-53 0.18-0.25 | 2.39-2.66
Petrosimonia brachiata 2 24.80+2.15 2.67£0.35 | 2.83+0.41 5.51+0.71 45.80+3.45 | 0.22+£0.02 | 2.45%0.14
21.28-29.26 2.12-3.32 2.26-3.72 4.65-7.04 40-52 0.19-0.27 | 2.26-2.66

Petrosimonia brachiata G | 25.72+2.00 2.68+0.29 |2.88+0.39 | 5.56+0.63 |45.92%3.99 | 0.21+0.02 | 2.52+0.14
21.28-29.26 | 2.12-3.32 |2.26-3.72| 4.65-7.04 36-53 0.18-0.27 | 2.26-2.66

Petrosimonia oppositifolia 1 | 23.45+1.10 2.80+0.23 | 2.87+£0.27 | 5.68+0.40 | 38.04+3.14 | 0.24+0.01 | 2.40+0.14

21.28-25.27 2.39-3.32 | 2.39-332| 5.05-6.65 34-46 0.22-0.27 | 2.12-2.66
Petrosimonia oppositifolia2 | 21.28+1.57 2.75£0.38 | 2.74+£0.27 | 5.49+0.51 | 37.10£2.40 | 0.25+0.01 | 2.39+0.17
18.62-25.27 2.26-3.72 | 2.39-332 | 4.78-7.04 34-42 0.23-0.28 | 2.12-2.66

Petrosimonia oppositifolia G | 22.42+1.73 2.78+0.31 |2.81+0.28 | 5.59+0.46 |37.59+2.85 |0.25+0.01 | 2.39+0.16
18.62-25.27 | 2.26-3.72 |2.39-3.32| 4.78-7.04 34-46 0.22-0.28 | 2.12-2.66

Petrosimonia triandra 1 25.00£1.25 2.80£0.40 |2.07+£0.18 | 4.88+0.43 | 64.76£3.55 | 0.19+0.01 | 2.47+0.18
22.61-26.60 2.26-3.99 | 1.59-2.39 | 3.99-5.98 58-74 0.16-0.23 | 1.99-2.66
Petrosimonia triandra 2 23.20+0.98 2.62+0.27 | 2.17+0.14 | 4.79+0.35 | 58.30+2.62 | 0.20+0.01 | 2.38+0.18
21.28-25.27 2.26-3.32 | 1.99-2.39 | 4.25-5.71 54-64 0.18-0.23 | 1.99-2.66

Petrosimonia triandra G 24.28+1.45 2.72+0.36 |2.11+0.17 | 4.84+0.41 |62.18%4.51 | 0.19+0.01 | 2.43%0.19
21.28-26.60 | 2.26-3.99 |1.59-2.39| 3.99-5.98 54-74 0.16-0.23 | 1.99-2.66

Table 2. Pollen quantitative characters (using SEM): the values are presented as Mean + Standard deviation and Range
(all measurements given as um); 1, 2 — specimen number; G — general specimens’ measurements

Nanoechini Columellae
: . Number
S
pecies Height Width at Numbfr/4 on pore Height Thickness
the base pm
membranes

Petrosimonia brachiata 1 0.10+0.03 0.21£0.02 | 20.72+2.04 15.12+2.84 0.50+0.20 0.22+0.03
0.05-0.17 0.16-0.26 18-24 10-19 0.20-0.93 0.18-0.28

Petrosimonia brachiata 2 0.11+0.03 0.19+0.03 19.58+2.66 12.53+3.24 0.68+0.19 0.21+0.03
0.05-0.16 0.12-0.25 16-23 8-19 0.20-0.96 0.17-0.28

Petrosimonia brachiata G 0.10+0.03 | 0.20+0.03 | 20.13+2.45 13.87+3.30 0.60+0.21 0.22+0.03
0.05-0.17 | 0.12-0.26 16-24 8-19 0.20-0.96 0.17-0.28

Petrosimonia oppositifolia 1 0.08+0.02 0.17£0.02 19.25+1.53 11.35+3.88 0.53+0.19 0.21+0.02
0.05-0.12 0.12-0.21 17-21 6-18 0.20-0.84 0.18-0.26

Petrosimonia oppositlfolia 2 0.09+0.02 0.19+0.02 19.25+2.58 12.50+3.67 0.79+0.33 0.21+0.03
0.05-0.14 0.12-0.24 16-23 7-18 0.21-1.29 0.17-0.27

Petrosimonia oppositifolia G 0.09+£0.02 | 0.18+£0.02 | 19.25+1.85 11.92+3.82 0.66%0.30 0.21+0.02
0.05-0.14 | 0.12-0.24 16-23 6-18 0.20-1.29 0.17-0.27

Petrosimonia triandra 1 0.07£0.01 0.16+0.02 | 20.45+1.87 10.10x£3.08 0.51+0.14 0.21£0.02
0.04-0.10 0.13-0.21 18-24 6-18 0.20-0.76 0.18-0.28

Petrosimonia triandra 2 0.07+0.02 0.14+0.03 20.06+2.51 11.85+3.16 0.59+0.23 0.22+0.03
0.04-0.11 0.10-0.21 17-25 7-18 0.23-0.91 0.20-0.28

Petrosimonia triandra G 0.07+0.01 0.15+0.03 | 20.22+2.28 10.97+3.24 0.52+0.17 0.22+0.02
0.04-0.11 0.10-0.21 17-25 6-18 0.20-0.91 0.18-0.28
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Fig. 1. Pollen grains of Petrosimonia (LM). A-D: P. brachiata (A — specimen 1; B-D — specimen 2); E-H: P. oppositifolia
(E-G — specimen 1; H — specimen 2); I-L: P. triandra (I, L — specimen 1; J, K — specimen 2). Scale bars: 10 um

pore margins raised; mesoporia slightly convex.
Columellae are continuous from tectum to foot lay-
er; short or long, 0.20-0.96 um long, 0.17-0.28 um
wide, very densely arranged (Table 2).

Petrosimonia oppositifolia (Figs 1E-H; 2G-L;
3H, K).

LM. Pollen grains monads, isopolar, spheroi-
dal, circular in outline, slightly undulate on the
edge; small and medium-sized: pollen diameter
(D) = 18.62-25.27 um; pantoporate, with 34-46
pores evenly distributed on the surface. Pores cir-
cular, 2.26-3.72 pm in diameter, with indistinct or
distinct margins. Distance between pores 2.39-3.32
pm, distance between pore centres (C) = 4.78-7.04
pum. C/D = 0.221-0.281. Exine 2.12-2.66 pum thick
(Table 1). Sexine thicker than nexine. Columellae
indistinct or invisible. LO-analysis: columellae in-
distinct or rarely distinct, circular, densely distrib-
uted, nanoechini invisible.

SEM. Exine sculpture nanoechinate; nanoechi-
ni conic with straight sides and acute apex, 0.05-
0.14 um high, 0.12-0.24 pm wide at base, sparsely
or more densely distributed (16-23/4 um?); tec-
tum psilate-perforate in areas between nanoechi-
ni. Pore membranes with nanoechini (in number
6-18), pore margins raised; mesoporia slightly
convex. Columellae are continuous from tectum
to foot layer; short or long, 0.20-1.29 um long,
0.17-0.27 pm wide, very densely arranged (Table
2).

Petrosimonia triandra (Figs 11-L; 3A-E I, L).

LM. Pollen grains monads, isopolar, spheroidal,
circular in outline, undulate on the edge; small and
medium-sized: pollen diameter (D) = 21.28-26.60
pm; pantoporate, with 54-74 pores evenly dis-
tributed on the surface. Pores circular, 2.26-3.99
pm in diameter, with indistinct or distinct mar-
gins. Distance between pores 1.59-2.39 pum,
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Fig. 2. Pollen grains of Petrosimonia (SEM). A-F: P. brachiata (A-C — specimen 1, D-F — specimen 2); G-L: P. oppositifolia
(G-I — specimen 1, J-L — specimen 2). A, D, G, J: general view; B, E, H, K: nanoechinate exine sculpture; C, E, I, L: pores.
A-L: dry pollen

distance between pore centres (C) = 3.99-5.98 pm.
C/D = 0.165-0.238. Exine 1.99-2.66 pum thick (Table
1). Sexine thicker than nexine. Columellae indis-
tinct or invisible. LO-analysis: columellae indistinct
or rarely distinct, circular, densely distributed, na-
noechini invisible.

SEM. Exine sculpture nanoechinate; nanoechini
conic with straight sides and acute apex, 0.04-0.11

32

pum high, 0.10-0.21 pm wide at base, sparsely or
more densely distributed (17-25/4um?); tectum
psilate-perforate in areas between nanoechini. Pore
membranes with nanoechini (in number 6-18),
pore margins sunken; mesoporia convex. Columel-
lae are continuous from tectum to foot layer; short
or long, 0.20-0.91 pm long, 0.18-0.28 pum wide,
densely arranged (Table 2).
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Fig. 3. Pollen grains and exine structure of Petrosimonia (SEM). A-E I, L: P. triandra (A-C,1 — specimen 1, D-F L — specimen
2); G, J: P. brachiata (G — specimen 1, ] — specimen 2); H, K: P. oppositifolia (H — specimen 1, K — specimen 2). A, D: general
view; B, E: nanoechinate exine sculpture; C, F: pores, G-L: exine structure. A-F: dry pollen; G-L: acetolysed pollen

Numerical analysis of the palynomorphological
characters states

Cluster analysis of all six studied specimens cle-
arly distinguished the three clades corresponding
to three species of Petrosimonia (Tables 1 and 2;
Fig. 4A). Specimens with comparable average me-
asurements of pollen grain features, belonging to

P. brachiata and P. oppositifolia, are grouped toge-
ther and placed in a separate cluster (Fig. 4A). On
the other hand, P, triandra specimens with the dif-
ferent measurements of pollen grain features are
placed in another cluster (Fig. 4A). In general, the
variation ranges in the characters of pollen grains
between different specimens of P. brachiata and P
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Fig. 4. UPGMA dendrograms showing the relationships of
pollen grains of P. brachiata, P. oppositifolia and P. triandra
species. A: quantitative characters (see Tables 1 and 2); B:
quantitative characters (see Table 1, general specimens’
measurements); C: quantitative characters (see Table 2,
general specimens’ measurements)

oppositifolia were small (Fig. 5); we did not observe
significant discontinuity within species. However,
the two samples of P. triandra have differences in
the number of pores (Fig. 5E). But in general, the
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number of pores in P. triandra was greater than that
in P, brachiata and P. oppositifolia. The average value
of the pore diameter in the P. triandra pollen sam-
ples is the same, while the measurements at the ran-
ge differ (Fig. 5B).

As seen in the UPGMA dendrogram based on
total pollen characters (Table 1), P. triandra has dis-
tinctive pollen morphometric features and is placed
in a separate cluster (Fig. 4B). Petrosimonia brachi-
ata and P. oppositifolia are grouped together and
placed in their separate cluster. Based on the nanoe-
chini and columellae characters (Table 2), P. brachi-
ata is distinct and forms a separate cluster, whereas
P, oppositifolia and P. triandra are grouped together
in their separate cluster (Fig. 4C).

Discussion

The obtained data showed that some characters of
pollen grains of representatives of Petrosimonia are
significant for their taxonomy and for spore-pollen
analysis. The pollen grains are mostly small and ra-
rely medium-sized. The pollen size generally over-
laps in all species, but on average the pollen grains
are smallest in P. oppositifolia, and the larger dimen-
sions are characteristic of P. brachiata (Table 1). The
pollen size for P. oppositifolia was given by Kupriy-
anova and Alyoshina (1972) as 21.6-24.0 pm, and
by Monoszon (1973) as 18.0-23.0 um. These data
are similar to those for P. oppositifolia obtained in
the present study (Table 1). The pollen size range
for P. brachiata was given by Monoszon (1973) as
21.3-26.0 um, and by Sonyan et al. (2022) as 18.0-
21.2 pm. Their data are close to our pollen diameter
measurements, although the range in our study is
slightly wider.

Pollen grains of all species have similar pore di-
ameters (Table 1, Fig. 5B). Monoszon (1973) and
Sonyan et al. (2022) described pore diameters in P
brachiata (2.2-3.0 um and 1.6-2.8 um, respective-
ly), which are in general consistent with our data.
Kupriyanova and Alyoshina (1972) and Monoszon
(1973) reported pore diameters in P. oppositifolia
(1.2-2.4 pm and 2.5-3.3 pm, respectively), in which
the diameter of pores is comparable to those of P
oppositifolia revealed in the present study (Table 1).

The data obtained show that shortest distan-
ces between pores are characteristic for P. triandra
(Fig. 5C), the largest distances between pores are
characteristic for P. brachiata and P. oppositifolia
(Fig. 5C). Sonyan et al. (2022) reported P. brachiata
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Fig. 5. Box plots of variation of Petrosimonia pollen grains. A: pollen diameter; B: pore diameter; C: distance between pore; D:
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pollen grains that have distances between pores of
1.7-2.4 um, which is not consistent with the values
obtained in this study. Kupriyanova and Alyoshina
(1972) recorded pollen grains of P. oppositifolia with
the distances between pores (2.4-3.0 pm) compara-
ble to those of P. oppositifolia in the present study
(Table 1). The shortest distances between centers of
pores are characteristic for P. triandra, and the larg-
est ones in P. brachiata and P. oppositifolia (Table 1,
Fig. 5D). Monoszon (1973) described pollen grains
with distances between centers of pores in P. bra-
chiata (4.7-5.4 um) and in P. oppositifolia (4.9-6.3
um), which is consistent with our data (Table 1).

Pollen grains in all species are pantoporate. The
smallest number of pores is characteristic of P. op-
positifolia, while the largest number of pores is char-
acteristic of P. triandra (Fig. 5E). The data obtained
show that pollen grains with many pores are charac-
terized by a low mean C/D ratio (0.19 in P, triandra),
and pollen with a fewer pores has a high mean C/D
ratio (0.21 in P, brachiata, and 0.25 in P. oppositifo-
lia). The number of pores for P. oppositifolia was giv-
en by Kupriyanova and Alyoshina (1972) as 40-50,
and Monoszon (1973) as 30-36. Monoszon (1973)
also reported pollen grains of P. brachiata with 38-53
pores, which is consistent with our data (Table 1).

The thickness of the exine generally overlaps in
all species, but on average the exine is thicker in P
brachiata pollen, while it is thinner in P, oppositifolia
and P, triandra (Table 1). Kupriyanova and Alyoshina
(1972) recorded pollen grains of P. oppositifolia that
had slightly thinner exine (1.2-2.4 pm) than the val-
ues measured in this study. The exine of the pollen
grains of P, brachiata (0.9-1.5 pm), reported by Son-
yan et al. (2022), is generally thinner than the exine of
P, brachiata measured in our study (Table 1). Mono-
szon (1973) described pollen grains of P. oppositifolia
(2.5-3.5 um) and P, brachiata (2.4-3.5 pm) that had
thicker exine, than the values measured in this study.
In general, our data are in agreement with the results
of previous LM studies (Kupriyanova, Alyoshina,
1972; Monoszon, 1973; Sonyan et al., 2022).

The obtained data show that among the studied
species, P triandra differs in some pollen charac-
ters, in particular the distances between pores and
between pore centers, nanoechini bases and colu-
mellae height (Tables 1 and 2). According to recent
molecular phylogenetic data (Fedorova, Aleksan-
drov, 2015), P, triandra forms a separate clade that
is rather phylogenetically distant from other clades,
which is in good agreement with the inclusion of
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this species in the section Oligandra. The pollen fea-
tures obtained in the present investigation are con-
sistent with these conclusions (Figs 4A, B; 5C- E).

Pollen grains of P. brachiata and P. oppositifolia
are similar in some pollen characters, in particu-
lar the distances between pores and between pore
centers, nanoechini bases and columellae height
(Fig. 4A, B), but differ in other characters. Pollen
in P. brachiata has a larger size and pore number,
larger nanoechini and shorter columellae, and the
species is thus placed in a separate branch (Fig. 4C).
This is also supported by the box plots (Fig. 5A, E).
Molecular phylogenetic data placed these species
in different clades (Fedorova, Aleksandrov, 2015),
which correspond to sections Brachyphyllon and
Synandra, respectively.

There are several palynomorphological charac-
ters that overlap. For example, pollen grains in P
brachiata and P. oppositifolia have only slightly un-
dulate edges, and in P. triandra they are undulate on
the edge. According to the mesoporial exine level,
pores in P. brachiata and P. oppositifolia are sunk-
en or raised, while in P, triandra they are sunken.
Pollen grains in P. brachiata and P. oppositifolia have
slightly convex mesoporia, while in P. triandra they
are convex (Figs 2 and 3). Since these characters
are similar in all species, their usefulness for distin-
guishing of the species is limited. Thus, diagnostic
features for the purposes of taxonomy are the fol-
lowing: size, distances between pores and between
pore centers, pore number, nanoechini size, nanoe-
chini bases size and columellae height.

Our study improves the knowledge of Petrosimo-
nia species and provides the refined diagnostic char-
acters for the identification of their pollen grains.
Petrosimonia brachiata is similar to P. oppositifolia
in LM that they are difficult to properly separate us-
ing palynological data. In case of good preservation
of pollen grains of Petrosimonia, we propose to use
a set of features: size, distances between pores and
between pore centers, and pore number. With pol-
len analysis we can identify pollen of P. triandra. The
smaller distances between pores and between centers
of pores were characteristic for P triandra while
larger ones were observed in P, brachiata and P. op-
positifolia (Fig. 5C, D). Petrosimonia brachiata and P,
oppositifolia have fewer pores, while P. triandra have
bigger pore numbers (Fig. 5E). Identification of these
species is an important criterion for reconstructing
the distribution pattern of halophytic vegetation in
the recent past (Pleistocene-Holocene).
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Conclusions

Pollen morphology proved to be an important so-
urce of additional information for the species-spe-
cific identification of the genus Petrosimonia. A
detailed description of the pollen grains of P. tri-
andra is provided for the first time in this study
using LM and SEM. This study presents the first de-
tailed description of pollen grains of P. oppositifolia
using SEM. The exine structure of pollen grains of
all species was also studied for the first time using
SEM. The diagnostic features of the studied species
included the pollen sizes, distances between pores
and between pore centers, pore numbers, and fea-
tures of nanoechini and columellae. The presented
characteristics of pollen grains and their photomi-
crographs can be used for pollen identification in
the spore-pollen analysis. The species P. brachiata
and P. oppositifolia are quite similar in their pollen
grain characters. When identifying pollen grains,
it is possible to use a complex of features of P. bra-
chiata | P. oppositifolia. The pollen characteristics
described here may also be used in future studies
aiming at expanding the knowledge on taxa of Sal-
soloideae and Chenopodiaceae | Amaranthaceae in
general.
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Mopdornoris nMIKoBUX 3epeH NpeACcTaBHUKIB pony Petrosimonia
(Chenopodiaceae s. str. | Amaranthaceae s. 1.) dnopun Ykpainu

3.M. IVIMBAJIIOK, JI.M. HUIJEHKO, JI.I. BE3YCBbKO
Incturyt 60TaHixy iMm. M.I. Xonoguoro HAH Vkpaiuu,
By Tepemenkiscbka 2, Kuis 01601, Ykpaina

Pedepat. Mopdornorito munkosux sepet Petrosimonia brachiata, P. oppositifolia Ta P. triandra (Salsoloideae, Chenopodiaceae
s. str. / Amaranthaceae s. 1.) pnopn Ykpaiuu fOCTiIKeHO 3a JOMOMOTOIO CBIT/IOBOI Ta CKaHYBa/IbHOI €/IeKTPOHHOI MIKPOCKO-
mii, mukoBi sepHa P. triandra 6yno gocnifpkeHo Biepite. Metow po6oTi 6y/10 OTpUMATH XapaKTePUCTUKI IIUIKOBUX 3€PeH
IIVIX BUAIB Ta OL[{HUTM 3HaYeHHs O3HaK /s BupocHenndiunoi inenTudikanii. [Tnakosi sepHa JOCTiIKeHNX BUJIB 6araTo-
OpOBi, cdepoinanbHi, OKPYII, 37erKa XBUSACTI ab0 XBIJIACTI IO Kpasx; Api6HOrO Ta cepenHbOro po3Mmipy. CKympnTypa
eK3VHJI HAaHOLIMIIMKYBATa, HOKPUB IIafieHbKo-mepdoposanmit. [Ioposi MeMOpaHu HaHOmIMOMKYBati. Briepire BuBYeHO i
IIPOAHA/Ii30BaHO CTPYKTYPY €K3MHU (CTOBIYMKI) IIVJIKOBUX 3epeH ycix BuAiiB. OOGroBOpIOETbCS 3HAYEHHS 0COOMNMBOCTeI
IUIKOBMX 3€PeH JIA TaKCOHOMII Ta MM/IKOBOro aHanlisy B majneonaninonorii. lengporpamu UPGMA, sacHoBaHi Ha marmi-
HOMOP(OOTiYHIX JAHUX, iATBEPIKYIOTh nudepenmniarnio gocmimpkennx Bupis. [Innkosi sepua P triandra 4itTko Bifpis-
HSIOTHCS Bifi IIKOBUX 3epeH P. brachiata ta P. oppositifolia 3a po3mipoM, BiicTaHsIMU MK IIOpaMy Ta MDX IIeHTPaMu 0P,
a TakoX Kinbkictio mop. ITnnkosi sepHa P brachiata MaioTb 6inpImii posMip Ta KilbKiCTb mOp, 6i/blli HAHOIMMIIVKM Ta
KOPOTIIIi CTOBIYNKI TIOPiBHAHO 3 TakuMu y P. oppositifolia.

KmrouoBi cnoBa: mamiHoMOpdororis, MUIKOBUIT aHAI3, CBiT/IOBa MIiKPOCKOIIiA, CKaHyBaIbHa eTeKTPOHHA MiKPOCKOIIis,
CKYZIBOTYPa, CTpyKTypa, UPGMA
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Colchicum triphyllum s. 1. (Colchicaceae) B YkpaiHi:
reorpadiyHe moMMpeHHA Ta CYYACHUI CTaH MOMY/LAIi

Bikrop I. MEJIbHUK '2 * (), F0piit B. COJIOHEHYEHKO ! (),
Cairnana S. JITJEHKO ' 2] Anna M. THATIOK !
! HamionanpHilt 6oTaniunmii cag imeni M.M. I'pymrka HAH Ykpainn,
By CapoBo-Boranivyna 1, Kuis 01014, Ykpaina
2 HanjioHanbHU yuiBepcuteT Kneso-Morusincbka Axagemis (HaYKMA),
By I. Ckosopopu 2, Kuis 04070, Ykpaina

* ABTop s nucryBanus: melnykviktor6@gmail.com

Pedepar. V cTaTTi npepcTaBieHi pesynbTaTy HOCIPKeHHA reorpadivHOro MOIIMPEHHS, YMOB 3DOCTaHHA Ta CYy4acHOTO
CTaHy momy/saniit B Ykpaini pigkicaoro Buny Colchicum triphyllum sensu lato (incl. Colchicum ancyrense: Colchicaceae).
BcraHoBIeHO, 110 MiBHIYHO-CXi/iHA Me)ka apeasnTy Bufly B €BpOIIi IPOXOANTD B YKpaiHi 110 MiBHIYHOMY Kpaio IIpaBobepesoKs
[TpryopHOMOPCHKOI HM3OBVHIA, CIIBIIAJAE 3 JOMMHO0 JIHINpa i jaTi MpOJOBXYETHCA IO MEXi MiXK MaTEPUKOBOI YaCTUHOK
ta KpuMcbknm miBocTpoBoM. Bupineno nBa dgparmentu apeany Buny B Ykpaini. Opun npuypodenuit jo Beccapabcpkoi
BUCOUYMHU Ta IpaBobepexxxs IIpuyoprHomopcbkoi HuzoBuHu (Opecbka, MukonaiBcbKa, XepcoHCbKa OOJIAcTi), iHIIMI
— po Kpumcpkoro miBocTpoBa Ta mpwiaermux mimanux kic Ilpmasos's (ABronomua Pecny6mika Kpum ta Xepconcbka
obmacts). Hocmimxeni nmokansHi nomymsnii C. triphyllum y HOBMX MiCIie3HaXO/PKEHHAX Ha y36epexoKsax XaKnbeiicbKoro,
Kysimpauipkoro ta Tuirynbcbkoro mmaniB (Ofecbka 06/1acTb) 3aiiMaioTh oy Bix 300 go 15000 M2. BcTaHOBIIEHO, 11O
nonynauii C. triphyllum 3agoBinbHO IpefCTaBIeH] Ha MPUPORHO-3AMOBITHUX TepuTopissx KpuMy Ta miBIHSA MaTepyrKoBOl
Ykpainn. OfHak iXHe 36epeXXeHHA TyT He FapaHTOBAHO, OCKI/ZIbKM 3HAYHA Ki/IbKICTb IOMY/IALil ITepefyBae Ha OKYIIOBAHMX
TePUTOPIAX, [ie He ZOTPUMYIOTbCA HOPMU IIPUPOFOOXOPOHHOTO 3aKOHOABCTBA.

Knrouosi cmoBa: apearn, 6i0piSHOMaHiTTH, Kpumcpknit niBocTpiB, Mukonaiscbka o6mactb, Opjecbka 06/1acTb, pifKicHMI
BIJ, YTPYIOBaHH:, YKpaiHa, propa

Beryn 3rigHo 3 [706anbHOI0 CTpaTeri€lo OXOPOHM POC-

JIVH, € MOHITOPUHT 3a CTAaHOM IOIY/ISALIIN eH/ieMid-
Po3pobka HayKOBNMX OCHOB OXOPOHM (IOPUCTMY-  HuX, PEKTOBUX, PiIKICHUX Ta 3HMKAIOYUX BUJIB,
HOTO PiSHOMAHITTA € Ba)X/IMBUM 3aBJaHHAM €KO- nonymanil sxux € manouncenpurmu (Holz et al.,

JIOTIYHUX HOCHi)KeHb. B yMoBax IHTEHCMBHOIO 2022; Melnyk et al., 2024).
MPEeCUHTY Ha eKOCUCTEMM AKTYya/IbHUM 3aBIAHHAM,
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Colchicum triphyllum B YkpaiHi: IOIMpeHHs Ta CYyIacHNIT CTaH MOIY/IALIN

O6'ekTOM HaIINX JOCTIIKeHb OYB pifKicHMII
Buy, ¢nopu Ykpaiuu Colchicum triphyllum Kunze
sensu lato popnuu Colchicaceae, 110 BHeceHUIT 0
Yepsonoi kHury Ykpainu nij Hassow C. ancyrense
B.L. Burtt (Krytska et al., 2009). Colchicum triphyl-
lum Taxkoxx BHeceHmit 1o YepBouux kuur Mongo-
B, Itanii (Conti et al., 1992; Ghendov et al., 2015) i
no Yepsonux crmckiB Anbanii Ta Pymysii (Oltean
et al., 1994; Malo, Shuka, 2013).

Meroro Hauoi po6oT 6y/10 BCTAHOBIEHHS 3a-
KOHOMipHOCTell reorpadivHOro MOUIMPEHHS, BU-
BYCHHS YMOB MICIIe3pOCTaHb Ta Cy4acHOTO CTaHY
nonyuiit C. triphyllum B Yxpaisi.

Marepianu Ta MeTOgU

ITonboBi AOCHIIKEHHA MPOBOAMIN BIIPOLIOBXK
2000-2025 pp. Ha Tepuropii Kpumcbkoro miBoc-
TpoBa (10 2014 poxy) Ta B OpecpKiit o6macri.

Kaprocxemu saranbhoro apeany Colchicum tri-
phyllum Ta nompenHa BuAy B YKpaiHi ckajeHi Ha
OCHOBi BUBUEHHSI MarepiamiB repOapiiB, BIacHUX
JOCIIiIPKEHb, IaHUX eNeKTPOHHUX pecypciB: GBIF
(https://www.gbif.org), iNaturalist (https://www.
inaturalist.org/), UkrBIN (https://ukrbin.com/) ta
nmiteparypHux ganux (Disen, Stimbiil, 2007; Malo,
Shuka, 2013; Kheloufi, 2023; Skorobohatov, 2023;
Melnyk et al.,, 2025). Bynn mocnmimpkeni rep6aphi
3pasky, fKi 30epiraioTbcsi B repbapisx Incrury-
Ty 60raniku im. M.I. Xonogaoro HAH VYkpainn
(Hamionanmpumit rep6apiit Yxpainu, KW), Hartio-
HaJIbHOTO OoTaHiyHOro capy imeHi M.M. Ipuika
HAH VYxpainun (KWHA), KuiBcpkoro HauioHanb-
Horo yuiBepcurery imeni T.I. Ilepuenka (KWU),
Opecpkoro HalioHanbHOTO yHiBepcuTery imeni LI
MeunukoBa (MSUD), Hikircbkoro 60TaHigHOTrO
capy — HamnionanbHoro Haykosoro nentpy HAAH
Ykpaiun (YALT), DBoraniunoro incturyry imeni
B.JI. Komaposa PAH (LE), boraniunoro cagy AH
Mongosu (CHIS), 6oranivnoro capy Kayspkoro
yHiBepcutery imeHi babemra-boitai (CL) (akponi-
M1 HaBefieHo 3a Index Herbariorum: Thiers, 2025-
onward).

BuBueHHsA MicnespocTanb Ta nomynAuin C. tri-
phyllum npoBOgWIOCH 3a METONVYHUMM IIPVH-
nunamm nomysAniinoi 6iomorii (Harper, 2010).
Eramn ourorenesy C. triphyllum BuB4Yamich Ha
JKUBUX pocnyHax B HarjioHampHOMY 60TaHi4HO-
My capy imeni M.M. Ipumka HAH VYkpaimm Ta
B IpupopHuX Micuespocranuax (Gnatiuk, 2007,
2024). Takox 6yny BpaxoBaHi ZOCTIPKeHHsI eTaIliB

OHTOreHe3y, AKi paHime nposomywm B Kpumy (Va-
khrusheva, Burlaka, 2011). YucenpHicTp momysns-
LIiif BCTAHOB/IIOBAIM Ha MUIAHKaX IUtomen 1 M2
Y KOXHiJl /T0Ka/lbHiM MONyALil 3aK/Iafanoch Mo
10-15 Takux IpOOHMX JAi/ITHOK.

PesynbraTn

Ilepenik micuesnaxomxens Colchicum triphyllum
B YKpaiHi

Opecpka 061. bepesiBcbkuit p-H: bepesiBka, 1987,
OsatmoB (KW). Opeca: Beccep [Besser] (LE); 1845,
Hoppmann [Nordman] (LE); 1884 (LE); 1888, ITa-
yocbkuii [Paczoski], (LE); Ha monsx Ta gavax, 1868,
Cpennucbknii [Sredinsky] (LE); mo ctemax [sur les
steppes aux environs de Odessa], 1843 (LE); Apka-
mus, Capoct'ssHoB (LE); Omecbkmit p-H: mo6musy
Opecu, 1870, Cpenmucbkmit [Sredinsky] (LE); Ha
IIMHUCTYUX I'PYHTaX Npu goposi B Kpusiit bamni ta
Ha KaM STHUCTUX Micipsix 61 3rocopda; Jlingeman
i llosix [in argillosis ad viam in Kriwaja-Balka et in
Lapidosis ad Suisdorf, Lind. et Szovits] (LE); oxomnu-
i cenma AnrecroBe, 1996, Hinenko (KWHA); cxu-
m Xamkubericbkoro numMany (2017, https://www.
ukrbin.com/show image.php?imageid=60019;
2018, 57997; 2020, 163050; 2024, https://www.
inaturalist.org/observations/198753449); CXUTIU
Tunirynbcpkoro numany (2023, 150289799; 2024,
201411898, 201410897) (puc. 1).

MuxkonaiBcbka 001, BosHeceHCbKWIT p-H: Ipu-
pormHmit 3amoBifHUK '€maHenpkmit crem' (2024,
https://www.inaturalist.org/observations/198656806,
198656522; 2024, 198657659, 205116709; 2025,
260799348). bamrancekuii p-H: 6insa c. Tamaranis-
ka (2012, 66328663). MukonaiBcbkuii p-H: Muko-
maiB (2015, https://www.ukrbin.com/show image.
php?imageid=50533, 2017, 51950); Muxonais,
Tepuiska (2017, 48426); Kupskiska (2023, https://
www.inaturalist.org/observations/151212948);  Cy-
xoenmaHenbka (2024, 198656806; 2024, 200399270,
198657824, 200399147, 198658591).

3anopisbka 001 3amopisbkmit p-H: CTenoBuii
miBgeHHMit cxuia, 3aroka CyxeHpka [samuB Cy-
XOHBKMIT] 3amopispkoro Bomocxosuia, 1988, Ba-
panoBcpkuit (LE).

XepcoHcbKka 0071. [eniuecbkuit p-u: A3oBo-Cu-
BaChKMIl HALIOHAJbHUIT TPUPOAHUI mapk [Aso-
Bo-CyBacbKuil 3anoBifHuK], octpis Biprounii,
1948, ITapuacekumit (KW); (2008, https://www.ina-
turalist.org/observations/66539411).
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Puc. 1. Kaprocxema reorpagiunoro nomnpenns Colchicum triphyllum B Ykpaiui ta gocmimpkeni nonynanil B Ofecpbkiit 06-
nacTi (Kpamkum — MiCIe3HaXOKEHHs 3a JaHUMM repOapiiB Ta 3a eIeKTPOHHUMY 6a3aMyl JaHNUX, IPSIMOKYTHUKY — JOCTIi-
IPKeHi aBTOpaMIy IOIyJIALLI)

Fig. 1. Map of geographic distribution of Colchicum triphyllum in Ukraine and studied populations in the Odesa Region (dots
— localities according to herbarium data and electronic databases, rectangles — studied by the authors); https://www.google.

co
2&z=8

ABtoHomHa pecnyOnika Kpum. Kepuencpkmit
p-u: Kepy, Kimomapos [Kloparov], 1908, 1909
(LE); (2024, https://www.inaturalist.org/observati-

m/maps/d/u/0/viewer?mid=1tquhKNaFZAEzMO]Dps]DjTEaKT6RSQU&I1=46.23112177906156%2C30.790180866484

0

2012, 54833951; 2015, 82408558; 2017, 82408553,
82408551; 2019, 82408554; 2020, 41524841; 2021,
100762108, 94356975, 82408550, 107740424,

ons/199171679, 198825180, 198825188). €pmaro-

71016778, 7129336, 71293504, 71293495, 71293416;

pivicbkuii p-H: (2013, 248451834; 2024, 248451677).
Deopociticeknit p-u: Kapagar, 6mm3 6anku bauns-
ckoro, 1930, Capaupnuaxy, (LE); oxomuus cema
Ile6eToBKa, 2006, I'matiox (KWHA); c. Koxre-
6enp, Junge, 1904, (KW); Junge, 1904, (KW); no-
omusy ®eopmocii Ha cxmmax, 1904, Junge (KW);
Kapapaspknmit sanoBiguuk (YKY, 1996); Bemu-Tam,
Kapamaspknit mpupomuuit  3amoBigamk (2017,
https://www.ukrbin.com/show image.php?ima-
geid=52417); oxp. Kapapmara (2020, https://www.
inaturalist.org/observations/38604385); Kokrebenb
(2024, 199195094), Cynax (2019, 20362216); (2011,

https://www.inaturalist.org/observations/43884520;
42

2022, 113767527, 107740374, 106792840, 106792970,
106792906, 105093077; 2023, 146760921, 147633597,
148015475; 2024, 197213257, 160562892, 200110338;

199171690, 199171695, 199171699, 199171701,
199171703, 199818054, 199818053, 199171710,
199171704, 199171683, 199171683, 199171680,

199171679, 200301284, 198419039; 2025, 260620132,
260620131, 260363036, 260047658 260047653,
260047652, 266244559. KypmaHcbKuit p-H: ¢. Cren-
Hoe, TapuuHckuit, Ena, 1996 (KW); 2024, https://
www.inaturalist.org/observations/196983399,
196982584. Ilepexonchkuit p-H: ¢. 3umine (Orlov,
Yena, 1997, KW). Baxumcapaiicbkuit p-u: 2023,
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200085368; Cesacrononb (bamakmaBckmii  p-H):

2020, 38260482; 2021, 71931819; 2022, 106748771,
152724007, 117003431; 2023, 148820735, 152722160,

200014723.

PesynbraTi mocnigKeHHs TOKaTbHUX MOMYIIALil

Pesynbratu [OCHi/I)K€HHA JOKAbHUX IOIY/IALLA
C. triphyllum B OpnecpKilt 0671acTi HABOAMMO HIXK-

Iomynanis Nel. Ha mniBomy Oepesi numany
KysnpHuk y 6 xM Bin c. HoBoky6aHKa, nomyrsmnis
C. triphyllum cxnapaerbcs 3 gBOX nokycis. Ilep-
it 3arimae maoury 80 X 15 M Ha IiBJeHHOMY CXI-
i (yxun 45-70°), BKpUTOMY 3/IaKOBOK POC/IVMHHIC-
ti0. IlinpHicTh mONynAL{l CTaHOBUTH 26 0COOMH/
Mm% Tlonynsuist TyT HOBHOCTAQHOBA, HOpPMaJbHA 3
TiBOCTOPOHHIM BiKOBMM cHeKTpoM. [pyruit no-

KYC, IO 3HAaXOAUThCA B 350 M Ha MiBHIY Bij 1ep-

4e y TeKCTi, Tabn. 1 Ta Ha puc. 2.
moro i BijokpemeHMit 6aKol0, 3aliMa€ IUIOLLY

Tabmuus 1. JocnimkeHi nokanbui nonynsuii Colchicum triphyllum B Ogecpkiit o6macri
Table 1. Locations of the studied local populations of Colchicum triphyllum in Odesa Region

Kooppunaru
Ao Micue moxkarrii ,H_aTa H'[UH)HICT}? Hnomam
n/m lllnpora | JloBrora | HOCT/KEHD TOITy/IALl MOy 1ALl
1 | Opmecbkuit p-1, KpacHocinbcbka 46.715146 |30.633448 |13-24.02.2024 |26-32 ocobun/m? |80 x 15 M +
CilbCbKa rpOMafa, /iBnmii Geper 46.715205 |30.634183 | 09.02.2025 200 x 30 m
KyAnbHUIIPKOTO TMMaHY, OKOJL
c. HoBoky6aHka
2| Opecpkumit p-H, Hepyo6articpka cinbcbka |46.632167 |30.584167 |26.02.2025 28 ocobuu/m? 100 x 50 M
rpomaza, XampKknbeicbKuit IMMaH, 01.03.2025
OKOJL. c. XonmogHa 6aika, 3 KM Ha MiBHIY
3| Opecpxumit p-H, Hepyb6articpka cinbcbka |46.635972 | 30.583222 |01.03.2025 25 ocobun/m? 100 x 150 m
rpomazpa, XapKnOeicbKuil IMMaH, Ha
MMiBHIY Bix mag c. XonmopHa 6anka
4| Opecokuit p-H, Hepyb6aiicbka cinbcbka |46.619500 |30.58128 |01.03.2025 15 ocobun/m? 90 x 90 m
rpomaja, XafKubeincbKuii 1umaH,
OKOJL. c. XonmojHa 0anka, 1 KM Ha ImiBHIY
Bijj caHaTopito XamKubei
5 | Opecpknii p-H, Hepyb6aiicbka cinmbcpka |46.61950 | 30.58128 |01.03.2025 29 ocobun/m? 100 x 80 m
rpomaza, XampKknbeicbKuil IMMaH, Ha
niBeHb 1,5 kM Bif ¢. XonogHa 6anka B
6ik c. Bemuka 6anka
6 | Omecbknii p-H, MafIKiBCbKa CiTbChbKa 46.396500 |30.438861 |02.03.2025 15 ocobun/m? 50 x 20 M
rpomapa, okos. ¢. Mocumiska, 6eper
p. bapa6oit
7 | Omecpxnit p-1, Hepybaiicpka cinbebka | 46.628833 | 30.544056 |26.02.2024 CriopagasHo -
rpoMazia, XapKnoeicbKuil IMMaH, rpymamu io 7
OKOJL C. ATITeCToBe 0co6MH
8| Omecpkmit p-H, Busupcpka cinbcbka 46.857361 |31.082361 |08.03.2023 IToopgmuoki -
rpomaja, TM;Iiry)IbeKMIZ JIIMaH, OKOJI.
c. Tunirynbcbke
9| Omecpkmit p-H, PoHTaHCbKa cinbcbka | 46.639278 |30.844278 | 17.02.2022 IToopuuoxi, -
rpomaja, okon. c. Citne JIMOBIpHO 3HUK/IA
10 | Opecpkuii p-H, JobpocmaBcbka 46.41412 | 30.44497 |28.03.2024 IToopgmuoki -
CinbChKa rpoMaja, MiXK ceamu 46.44413  |30.46002
Ky6anxa ta Kpemnpgiska
11 | Omecpkuit p-H, YcaTiBcbka 46.44434 | 30.35276 |24.03.2024 15 ocobun/m? 5ra
CinbebKa rpoMafa, mpasuii beper 46.44505 | 30.35209 |01.03.2025
KysanbHunpkoro numany, 3a c. Crapa | 46.740235 |30.593027
EmeriBka 46.45177 | 30.35240
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Puc. 2. BikoBa ctpykrypa nonymsuiit Colchicum triphyllum (Ne — HoMep momyJsinii y TeKcTi cTarTi Ta Tabm. 1); j — ioBe-
HiZIbHI 0COOMHY, i — iMaTypHi 0COOMHN, ¥ — BipriHiIbHI 0COOMHM, g — TeHepaTHBHI 0COOMHI

Fig. 2. Age structure of populations of Colchicum triphyllum (No. — population number in the text of the article and Table 1);
j — juvenile individuals, im — immature individuals, v — virginal individuals, ¢ — generative individuals

200 x 30 m. OlinpHicTp monmymsnii TyT 32 ocobun/
M?%, i BOHa 3MEHUIYETbCA B MigHDIOKA (yxmn 15°)
mo BepumHu cxury (yxmn 50-70°). Ilomynauia B
LIbOMY JIOKYCi CyTTEBO He BifIpi3HAETHCA CTPYKTY-
POI0 Bifl ONEpPEeHbOTO, IOBHOCTAHOBA, HOPMaJb-
Ha, 3 TIBOCTOPOHHIM BiKOBMM CHEKTPOM. Y LIi/OMYy
BCA MOMYJIALA TOMeOoCTaTUYHa, MOJIOZA, 3[jaTHA [0
BiJTHOBJIEHHSI.

Honynauia Ne2. ¥ 3 xm Ha miBHiu Bif c. Xonoa-
Ha Oaska Ha Gepesi XamKu6eicbKOro IMMaHy IO-
nynauia C. triphyllum posmimena 6ina migHiOKA
MiBJIEHHO-CXigHOro cxmiy Ha momi 100 x 50 m.
Colchicum triphyllum pocrte Mix fepHUHaMU (puc.
3A). MlinpHicT MOMyALil CTaHOBUTH 28 0COOMH/
M2 Tomysuist HOpMa/ibHa, IOBHOCTAHOBA, 3 II€pe-
Ba)XKaHHAM MOJIOVIX OCOOVH, 3[jaTHA O CaMOIIifi-
TPUMKM HACIHHEBUM LIAXOM.

Honynania Ne3. Ha miBHiv Big fau c. XonopHa
6anmka Ha 6epesi XamK1beicKoro MMMaHy Ha IIiB-
meHHO-cxigHOMy cxmmi (yxun 50-70°). Iomysais
C. triphyllum sajimae wromy 100 x 150 M, miinb-
HICThb TNONyALil 25 0CO6MH/M?%; TOMEOCTaTNYHa,
MIOBHOCTAHOBA, 3 IIepeBa’KaHHAM MOJIOIMX OCO-
6uH, 31aTHA Ko caMomiATpuMKH (puc. 3B).
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Monynanisa Ne4. Hepanexo Big c. XonopHa 6anka,
B 1 kM Ha miBHIY Bij canaTopito Xamxubeir (paiton
crapoi cKoTOO6iitHi), Ha MiBAEHHOMY CXWI; Ii/b-
HicTb — 15 0ocobun/M?. CriBBiTHOLIEHHA MOTIOLIX
ocobun o gopocmux maibke 50 : 50. ITomymanis
3pijla, TOMEOCTaTM4YHa, IIOBHOCTAHOBA, 3[aTHA [0
CaMOIATPUMKMN.

Ilonynania Ne5. Bim c. XonmopgHa 6anka 1,5 KM
Ha niBfeHb B 6ik c. Benuka 6anka Ha Gepesi Xap-
xubeiicbkoro mumany C. triphyllum pocte 6ins
MiJHDKOKA MiBJEHHO-CXiJHOTO CXM/Iy Ha IIIOWii
10 x 80 m. HIinbHicTb — 29 0cobun/M2. [Monynauia
HOpPMaJIbHa, IOBHOCTaHOBA, 3 IepeBaYKAHHAMU MO-
7OAUX OCOOVH, 3[]aTHA [I0 CAMOIIITPUMKN HACiH-
HEBUM IIJISIXOM.

Ilonynania Ne6. B okommusax c. VMocumniBka Ha
niBgeHHOMY cxmi Oepera p. bapa6oii, HeBemuka
nonysuis C. triphyllum 3aiimae oy 50 x 20 M.
[PyHT CYI/IMHOK, POCIVMHHICTD IIePEBAXKHO 3/1aKO-
Ba. lllinbHicTh momynAnii ctanoBUTH 15 0CcO6MH/
M2 TlomynAnis MOBHOCTAHOBA, TOMEOCTATUYHA,
3pina, 3maTHa 10 caMoniATpuMKN. OHAK, OCKiTbKYI
BOHA 3HAXOUTHCS O/M3bKO Bifl HACEJIEHOTO ITYHK-
TY, CIIOCTepiralThcs perpecusHi 3sMminu (puc. 3C).
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Puc. 3. Colchicum triphyllum B Opecpkiit obmacti. A: pocmiuy Mk gepHuHamu (c. XononHa 6anka Ha 6epesi Xamxm6eri-
CbKOTO MuMaHy); B: Ha 6epesi Xamkubericbkoro mumany; C: Ha 6epesi p. bapa6oit; D: Ha 6epesi Tunirynbcpkoro mumany; E:
Ha Gepesi KysuIbHUIIBKOTO TMMaHy

Fig. 3. Colchicum triphyllum in Odesa Region. A: plants among turf clumps (Kholodna Balka village on the shore of the Kha-
dzhibeysky Estuary); B: on the shore of the Hadzhibeysky Estuary; C: on the banks of the Baraboya River; D: on the shore of
the Tiligul Estuary; E: on the shore of the Kuyalnyk Estuary
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B.I. MEJIbHUK rta in.

[Monynanisa Ne7. Ha 6epesi XamkubeitcbKoro -
MaHY B OKOJIMIAX C. ATITECTOBE, 32 1 KM Ha MiBJieHb
Bif mayHoro Koomnepatusy nonynauis C. triphyllum
3aiiMae 1oy 61m3pKo 50 M? 1if OZI0roM Kyib-
typ Gleditsia triacanthos L. i Robinia pseudoaca-
cia L. PocnyHM TpamAlThCA PiIkO, HEBEMKIMMU
rpynamu, 1o 7 ocobuH Ha 1 M2 [Tonynauis, spina,
IIOBHOCTAHOBA, perpecuBHA. 3Ba)Kal04M Ha aHTPO-
IIOT€HHE HAaBAHTAXKEHHA Ha LIl JI/IAHI, 15 IIOIy-
JALIA TYT Mifl 3arpPO3010 3HMKHEHHS.

Monynanisa Ne8. Ha 6epesi Tunirynbcbkoro nu-
MaHy B OKOMMIAX C. TWIrynbcbke HeBenMKa IIO-
nyauia C. triphyllum 3aitmae mromy 10 x 30 M Ha
BepIIMHi HiBgeHHO-cXigHOoro cxmny (yxun 50-70°)
(puc. 3D). TyT TpamisioTbcs MOOJVHOKI 0COOMHY
nuie B reHeparnBHoMy cradi. Ilonynania perpe-
CUBHA, IOBHOCTAHOBA, CK/IAJJAETHCA JIMIIE 3 JOPOC-
NIMX OCOOMH.

Honynauia Ne9. Y 2020 p. My 3HaXOAUIN OO -
HOKi ocobunu C. triphyllum B oxomuisx c. Csitne
1o Hu3y 6ajkim, Ha JHi AKol 6epe MOYaTOK IpaBUil
Iepecuxaloumii pyKas p. AIPKanMK, IO BIAfla€ y
Benuky AppKanukcbKy 3aToky. Lleit paiioH akTus-
HO 3a0yJOBY€ETbCS, @ Ha TepUTOpii Micie3pocTaH-
HS BUJIy aKTUMBHO BUIACAIOTH Xy#oOy. Y 2024 p.
spocranus Tyt C. triphyllum Hamu Bxe He 6yI0
i TBEPIKEHE.

[onynania Nel10. Mix cemamu Kybanxa (Bin-
craHb 6 kM) Ta KpemmziBka (BifcTanb 5 KM), IO
KaM'SSHUCTMX OCHIIAX 1 BEpPXIB'SIX I€pecUXardol
piukm, o Buajae B muMaH KyAnbHUK, TPanidoTh-
¢ nooanHoki ocobunn C. triphyllum. Tlonynanis
HEIIOBHOCTAHOBA, Bi[ICyTHI MOJIOAi 0CcOOUHU; IIe-
pebyBae TyT B perpecBHOMY CTaHi Ha MeXi 3HUK-
HeHHs1. [1o I[bOro pU3BOAUTD 3a0y/i0Ba Ta HAAMIp-
HMII BUIIAC XYOOM.

[Homynania Nell. Ha niBomy Oepesi numany
KyanbHuk 3a 6 kM Ha niBHiY Bif c. Crapa EmeTis-
ka nonynanisa C. triphyllum momero 6/13bKo 5 ra
po3MillleHa y BepXHiil YaCTHHI CXiFHMX CXMiB 6a-
nok. Ilonynauia nopinena Ha nmoxkycu. HlinbHicTh
— 15 ocobuH/m?; HOpMaJjbHa, IOBHOCTAHOBA, Bi-
KOBi CTaHM PiBHOMIPHO pO3IOJi/NIEHi, HA OKPeMUX
TiJIAHKAX CIIOCTEPIra€ThCs MepeBakaHHA MOIOANX
0cobuH, sKi posramoBaHi 6mypKYe [0 fHA 6amoK
(puc. 3E).

O6roBopeHHs

Colchicum triphyllum Kunze sensu lato (incl. C. an-
cyrense B.L. Burtt; C. bulbocodioides M. Bieb., nom.
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illeg.; C. biebersteinii Rouy, nom. illeg.) y mupo-
KOMY pPO3yMiHHi AM3'IOHKTMBHO IIOLIMPEHWIT Bif
[TiBuiyno-3axigHoi Adpuxku Tta IlipeHericbkoro
niBoctposa fio bauspkoro Cxony. OkpeMi eKcKia-
BI J10TO apeajy IpuypodeHi fo rip ATaacy Ta mpu-
JIEINIMX PiBHMHHMX PETiOHIB Ha MiBHIYHOMY 3aXOpi
Adpuxu (Mapokko, Ampxup, TyHic), leHTpanbHOI,
MiBHIYHO-CXifIHOI Ta miBgeHHOI yacTuH Ilipeneii-
CbKOTO MBOCTPOBa, OCTpoBiB Cuiunis Ta Manbra,
bankancpkoro miBoCTpoOBa, IiBHIYHO-3aXiZHOTO
ysbepexoka Yopuoro mopsi (Bomrapis, PymyHis,
MonpnoBa, VYkpaina), Kpumcbkoro miBocTpoBa,
Manoi Asii (TypeuumHa), cXimHOTO Y36epeXxKs
Cepenzemnoro mopsi (Cupis, Ispainb, Voppanis),
nocsraroun IliBHivHOTO Ipany (puc. 4).

Y piBHMHHIN YacTuHi Ykpaiuu Haiibinblre 10-
kaniteriB C. triphyllum 3adikcoBano B OpecbKil
obnacri. et Bup ynepiue OyB BUSBICHMII B Me-
)ax M. Opeca. B rep6apii LE 36epiraerbcst 3pasok
Bupy (BusHauenmit Ak C. bulbocodioides M. Bieb.),
3ibpaumit B. Beccepom, 6e3 3a3HaueHHsT pOKY 360-
py- llepmmnii 3pasox i3 Opecu i3 3a3HaYeHHAM J1aTU
360py Hanexutb go 1843 p. (LE) i € aHOHIMHUM.
I[Tepmmit 3pa3ok i3 3a3HaueHHAM 36upaya — O.]I.
Hopamanna (Nordman) Hanexxuts o 1846 p. (LE).
Biprogni C. triphyllum nosoni yacto repbapusyBanu
3 Opecn (mmB. mepenik Miclie3HaxofKeHb). Bup,
BOYEBN/b, He OyB TYT pimkicuuM. IIpo ue cBiguarsh
it paui II. IllectepukoBa (Shesterykov, 1908), siknmit
sayBaxxus, o C. triphyllum B Opeci 3pocTae y po-
CUTD BeNMMKUX KiTbKOCTsX Ha JKeBaxoBili ropi Ta Ha
Manomy ®@oHTaHi.

BigcyTtHicTp repbapHux i nitepaTypHUX HaHUX
npo 3Haxifku C. triphyllum B Opeci B mopainb-
11 pOKM CBIgYMUTh IPO 3HUKHEHHA L[bOrO BUAY 3i
cknany ¢mopu Micra. Lle, iiMOBipHO, IOB’A3aHO 3
IHTEHCMBHMM aHTPOIIOT€HHVM BIUIMBOM Ha MiChbKi
eKOCHCTEMY B 3B’SI3Ky 3 peKpealillHNM BUKOPYC-
TaHHAM TepuTopiit Ta 3abymosomo. JJo Toro >k Ha
JKeBaxoBiit ropi BugoOyBa€eTbcs IIMHA, a 3HAYHA
YacTMHA TOPU 3acMideHa BiiXomaMu.

Ilosa mexxamm Opecu, Ha TepuTopii cydacHOI
Opecbkoi obmacti B XIX — mepriit nomosuni XX
cT. 6ynmu 3adikcoBani nmokanitetn C. triphyllum B
OKONMMLAX cint bapaniBka Ta IBaniBKa Ha TepuTOpii
bepesiscbkoro p-Hy, B okommusax c. bypmada ban-
ka OpecbKoro p-Hy, B oKo/mIx M. TatapOypHapu
ta c. IIpumopcpke I3mainbcbkoro p-Hy (Shestery-
kov, 1908; Pachoskyi, 1914; Bordzilovskyi, 1950).
B oxonuisax m. TaTap6yHapM et Bup 36epircs mo
HAIIIMX JHiB.
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Puc. 4. 3aranpue nommpenna Colchicum triphyllum (3adikcoBani moxaniTeTn)

Fig. 4. Distribution of Colchicum triphyllum (recorded localities)

Y npyriit nonosusi XX ct. C. triphyllum 6ys Bu-
SIBJIEHMII B OKONULIAX M. bepesiBka Ta c. MapuHiBka
BepesiBcbkoro p-Hy, ¢. Cepbka JIMMaHCBKOTO p-HY,
cin AntectoBe, Crapa EmetiBka, Kannuiska, Kaipn,
Ky6anka Opecbkoro p-ny, ¢. Koctsaurunosa banka
PospinbHAHCHKOTO P-HY, . ApocnaBose bonrpap-
cokoro p-Hy (Dyatlov et al., 1984; Popova, 2002).

Hamu migrBepmxeno spocraunsa C. triphyllum
Ha cXwiIax Twmiryrbcbkoro nuMMany mo6mnmsy cin
Anrecrose, XonopHa 6anka, Crapa EmeriBka i Bu-
ABJIEHO HOBi JIOKasiTeTH BUAY Ha y3bepexoxi Tu-
JryIbCbKOTO MMaHy B OKOoMMUAX cin CpiTne Ta
Tunirynscoke (YepBona Hmusa), mix cenamm Kpe-
mupiBka ta Kybanka Ta B okomuusax c. Hosa Eme-
tiBka Opecbkoro p-Hy. B ocranHboMy noKamiTeTi
nonynsyis C. triphyllum 3aiimae sHaYHY IJIOLLY.

Ha nowarky munynoro cronirrsa C. triphyllum
0yB 3adikcoBanmit Ha TepuTopii MMKOIAIBCHKOTO
p-Hy MuxomnaiBcbkoi 0671, Ta mo6nusy cin Kobe-
Bo i Pn6akiBka (Pachoskyi, 1914). ¥ 2022 poui no-
6m3y c. Kobneso 6yno 3agikcoBaHo iBi 0cOOMHU
C. triphyllum y moctreHepatuBHOMY CTaHi. B Ha-
CTYIIHi POKM OCOOVH BUJY BUABUTH He BJABa/IOCH.
OueBupHO, B 3B’A3KYy 3 iHTEHCUBHMM aHTPOIIOTEH-
HUM BIUIMBOM Ha eKocucrteMu JOpHOMOpPCHKOro

y306epexcoKs BIJ 3HUK 3 11boro ToKasiteTy (Melnyk
et al.,, 2025).

B ocTaHHI poKM BUABJIEHO [Ba HOBi JTOKa/liTeTN
C. triphyllum na cxigHOMy y36epexoxi Tumiryinp-
CBKOT'O JIMMaHy Ha TEPUTOPIl PeriOHaIbHOTO JIaHJI-
madTHOrO MapKy "Twirynbcbknit” Ha miBIeHHOMY
3axoni MuKkonaiBcbKoi 00J1. B HeBeuKiil 6e3iMeH-
Hill Oanui, sika Bragae B Twlirynrbcbkuit MMaH i
posrairoBaHa MK AraMaHCbKOI Kocomw Ta Kade-
Mb0BOI0 6ankoro (6mus3bko 100 0ocobuH) Ta MiXK C.
TammHe i ATaMaHCBKOIO CTPINKOK (TYT 4MCeNb-
HICTb B pi3Hi POKM KONMBaIach Bif 12 mo 27 pmo-
pociux ocobun) (Melnyk et al., 2025). ¥ Muxora-
IBCbKOMY P-Hi BUABJIEHO HOBE MiCLI€3HAXO KEHH
C. triphyllum Ha niBoMy kopiHHOMY Oepesi p. ITiB-
neHHmit byr B okommuax c. Cnimsune. 1a nokanpHa
MIONY/IALIA BUAY CKIafla€Tbcs nuie 3 15-20 po-
pociux ocobuH i mepebyBae mif 3HAYHUM aHTPO-
morenHuM nipecunrom (Skorobohatov, 2023).

Y MukonaiBcpKiit 06macTi Takoxx 3agikcoBaHi
nokanitetn C. triphyllum Ha Tepuropii mpupop-
Horo samoBigHuka "€manenbkuit cren’ (Bosue-
ceHChbKMiT Ta MUKOMaiBChbKMit p-HM), MK cenma-
Mu 3apiuHe MmuxonaiBcbkoro p-Hy Ta JImmanii
bamrancpkoro p-Hy, 3apiuHe Ta lamaraHiBka y
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BamrrancekoMmy p-ui (Moysiyenko et al., 2009;
Gnatiuk, 2024), 8 AmpKuronbcbkiin 6anmi B Oua-
KiBcbkoMy p-Hi (Skorobohatov, 2023; pus. me-
penik MicesHaxoykeHb). besnocepegHbo 0
nokamiretiB C. triphyllum y bamTaHcbkoMy p-Hi
MuKoaiBChbKOI 06/1. IPUIISATAE MiCIie3HaXO/KEeH-
HA BUJIY Ha CTEIOBMX CXMJIAX y 6aznKax ymiBoro Ge-
pera p. Iarynenp B okommuax c. JImmanens Xep-
COHCBKOTO p-HY XepcoHcbkoi 061 (Moysiyenko
et al., 2009).

Bxazane I. IlImanbraysenom (Shmalhauzen,
1897), micuespocranus i c. Tabypuime Orex-
CaH/IPiBCbKOTO MHOBITy (HMHI MiCI|eBiCTb MOOIM3Y
M. Csitnosopcbk Onekcanppiiicbkoro p-Hy Kipo-
BOrpasichkoi 06/1.) V1. TTadochbKuit BBaXkaB MOMMJI-
KOBUM, 3a3Hauawuy, o Tyt 3pocrae Bulbocodium
versicolor (Ker Gawl.) Spreng. (Pachoskyi, 1914).

Y B. Credanosa (Stefanov, 1926) pns Tepuro-
pii YkpaiHm AK Micle 3pocTaHHA BUJY 3TaJy€Th-
cs "Alexandrowsk" (uuni 3amopixoks) (Stefanov,
1926; Bordzilovskyi, 1950). ¥ rep6apii KW 36e-
piraerbcs 3pasok 3 miofoM, 3ibpanuit b.A. bapa-
HOBCBKMM 27 KBiTHA 1988 p. Ha mpaBomy Gepesi
3anopi3sbKOro BOJOCXOBMIIIA Ha CTEIIOBOMY CXMIi
HiBJeHHOI ekcrmo3ulii 3aroku CyXeHbKoi, Ta BU-
sHayeHnit HuUM sk C. ancyrense. Lleil exseMnusap
nepeBusHaueHo Hamu siK Bulbocodium versicolor,
OCKi/IbKM Oy/IbOOLMOY/IHA BKPUTA TOBCTYMU TEM-
HYIMM JTyCKaMU i I1if 3a GOpMOI0 Ta po3MillleHHAM
BifmoBifae came npomy Bupy. Ilpore B 06pobui
¢dmopu THITpOIIeTpPOBCHKOI Ta 3amopispkoi obmac-
teit (Tarasov, 2005) 1ei BuJ BCe K HABOMUTHCS I
CTEMOBMX CXMJIiB, a OT>KE B IIEpPEJIiKy BKa3yeMo Iiie
11 1110 0671acTh, X04a MicresHaxomxkenHs C. triphyl-
[um TyT BBa)KaEMO JOCUTD CyMHIBHMM i TaKVM, 1110
HOTPeOYIOTh HiATBep/KEHHA.

Y Kpumy B XIX — mepmux pecarmpivuax XX
ct. C. triphyllum 6yB 3adikcoBaHMII B OKOMNUIISX C.
Ecxanpep Mk Cimdepononem Ta €BHaropieio, B
oxomuusax mict Kepy, Cymak, Kokrebens, Cimde-
pomnonb, y binoripcbky Ha p. 3y, Mk piukamu 3ys
ta Bypympua (Wulff, 1929; nus. nepenix micresHa-
XO[>KEHD ).

binpwicTh 3 HaABHUX JIOKaIiTETiB Hpuypoue-
Hi 1o rip Kpumy. 3a BUHATKOM Miclie3HaXO[KEHb
C. triphyllum 3 oxomuup Cimdeponons ta bino-
ripcbKa, ILi MiCLle3HaXO/PKEHH:A HEOJHOPa30BO
HiATBepKYBaMNCh Y MOAAAbIUIOMY (IMB. Iepemik
MicriesHaxomkenb). B ocransi poku C. triphyllum
6yB 3adikcoBanuit B banaknasi (quB. mepenik mic-
LIe3HAXOIKEHb).
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Takum unnoM, y Kpumcokux ropax C. triphyllum
dikcyBaBcs 10 BCboMy NpocTopi Bif bamaknasu 1o
Deopocii. OcHOBHMIT OcepefoK reorpadivHoro Imo-
mmpenHs C. triphyllum y ropax i nepearip’ax Kpu-
My PO3MIillleHMiI Ha IIiBJEHHOMY CXOJi B pPalioHi
Kokreb6ensa, Cypaka Ta ®eopnocii. B Mmunynomy Bin
6yB 6inpinM 3a mouero i mpoctsrascs fo Cimde-
ponons Ta binoripcpka.

Oxkpewmi isonpoBaHi mokaiteTn nomysauii C. tri-
phyllum 6ynu 3adikcoBaHi B pi3HUX YacTUHAX piB-
HyHHOTO crenosoro Kpumy. s TapxaHKyTChKO-
ro MiBOCTPOBa HaBOJM/IOCH MiClIe3HAXOM>KEHH:A 3
oxormmupb ¢. Apwiray (Big 1945 poxy — c. Mbksog-
He €BIATOPINICPKOTO P-HY, PO3TAIIOBaHe MOOINM3Y
o3epa Cacux (Wulff, 1929), sxe misuime He 6yn0
nipTBepmkero. Y 2013 p. Ha TapxaHKyTCbKOMY
MiBOCTPOBi 6yno BUABIEHO MiciiesHaxomkeHHa C.
triphyllum B oxomuisix c. Kpacnocinbcbke (nus.
nepenik Miclie3HaXo/pKeHb). MajouncenbHi i30-
nvoBaHi nonynaAuii C. triphyllum 6ynu BusABneHi Ha
HiBHIYHOMY 3axofii piBHMHHOrO Kpumy B oxomm-
1sx cin Ipummne, OnekciiBka KypMaHcbkoro p-HY
Ta c. 3umiHe IlepeKoncbKoro p-Hy, a TAKOX B LI€H-
TpasbHill YacTMHI piBHMHHOTO Kpumy B okomuipax
c. HaitpponiBka Kypmancekoro p-ny (Yena et al.,
1988; Vakhrusheva, Burlaka, 2011). JIBa moxaire-
™ C. triphyllum nasommmuce nnsa Kepuencbkoro
HmiBOCTpoOBa: OfHe B oKomuiax M. Kepu — Ha mo-
YaTKy MMHYJIOTO CTOMITTA, iHume pia KasanTum-
CHKOTO TIPMPOJHOTO 3aNOBiHMKAa — Ha IOYaTKy
HUHIIIHBOTO (IVB. TEePeiK MiClle3HaXO/KeHb).

HleranpHnit aHali3 reorpadiqyHOro IMOLIMPEHHS
C. triphyllum B Ykpaini mo3BO/IA€ BUAIINTH ABa
¢dbparMeHTN apeany BUAY B Hawili KpaiHi, posgine-
HUX I3 FOHKIII€I0 Ha TiBobepexoki [IpumaoproMop-
cbkoi HM30BMHU. [lepummit pparMeHT apeany 0OXo-
woe beccapabebky Brcounny ta IIpaBobepexoxs
ITpyopHOMOpChKOI HM30BMHIU. I3 3ax0/ly 10 HbO-
rO NPWIATAIOTD JOKAITETH BUAY B MONLABCHKOMY
ITpupnictpos'i (Ghendov et al., 2015). IliBHiuHa
Me)Ka reorpadivHOro MONIMPEHHA BUJY CIIiBIATa€e
3 miBHiYHOIO Mexet IIpnmyopHOMOpChKOi HU3O0-
BUHM, OCKIZIbKM, K BXKe€ BKa3yBajOCh BUIIlE, Bi-
IZOMOCTI TIpo itoro reorpacdivyHe MOMIMPEHHS 032
Mexxamu [TpuyopHoMopcbKoi H130BMHM B JJHIiIIpoO-
HEeTPOBCBKill Ta 3al0pi3bKill 06/1aCTAX € HEOCTO-
BipHMMu. CxXifHa Meka reorpaivHoOro IoupeH-
Ha C. triphyllum Ha ITpu4opHOMOpPCHKill HU30BMHI
criBnajae 3 fonuHow0 JHinpa.

Opyrnit ¢parmeHT apeany Bupy B YKpaiHi
oxomoe IepeBaXHO Kpumcpki ropu. Oxpemi
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isonboBaHi nokatiteT 3apikcoBaHi B pIBHUHHOMY
Kpumy Ta Ha npwiernmx fo MBOCTpOBa MilllaHMX
Kocax (Apabarcpka Crpinka ta Biptounit Octpis) B
ITpnasos’i (XepcoHcbKa 0071.).

He BuktioueHo, 1110 113 IOHKIIS MK gBOMa dpa-
rmeHTamu apeany C. triphyllum morma BUHUKHY-
TV B pe3y/IbTaTi aHTPOIIOTEHHOTO BIMBY. B 060x
¢dparmeHTax apeany BifOyBa€TbCs JIOT0 CKOPOYEH-
Hf, TIPO 11O CBiJYMTH BifJICYTHICTb MiTBEPIKEHD
PO 3HAXO[PKEHHA BUAY B okommiax mict Opeca,
Cimdepornons i Binoripcbk Ta Ha TapxaHKYTCHKO-
MYy IiBOCTPOBi B OCTaHHi ecATUpivay-.

B wmarepuxosiit yactuni Ykpaium C. triphyl-
lum mpuypodeHuit 1o TpaB'sSHUX KcepogimbHUX
yrpynoBanb. Ha DBeccapabcpkiii BucounHi Ta Ha
ITpuuopHomopcekiit Husosuui C. triphyllum €
KOMIIOHEHTOM (piTOII€HO3iB TUITYaKOBO-KOBUJIO-
Bux creniB Qopmarniit Festuceta valesiacae, Stipeta
capillatae, Stipeta ucrainicae. Bin npuypodennit 1o
napuen 6e3 3iMKHEHOrO POCIMHHOIO IIOKPUBY B
MICIISIX BMXOZY Ha IIOBEPXHIO IIMHVCTUX IPYHTIB
Ha MOPCBKNX i TMMaHOBMX Oeperax Ta Ha CXIMIax
6anok. JIo ckafy uux yrpyrnoBaHb BXogsaTbh Gagea
minima (L.) Ker Gawl., Galanthus elwesii Hook. f.,
Gymnospermium odessanum (DC.) Takht., Ephe-
dra distachia L., Hyacinthella leucophaea (K. Koch)
Shur, Iris pumila L., Linum austriacum L., Ornitho-
galum fimbriatum Willd., Tulipa sylvestris subsp.
australis (Link) Pamp. (Melnyk, Didenko, 2021).

Y Kpumcpkux ropax nomynanii C. triphyllum 3a-
¢ixcoBaHi B pigkomiccax myba myxnacroro (Quer-
cus pubescens Willd.) ta cocan xpumcbkoi (Pinus
pallasiana D. Don.) Ha me6eHNCTUX CXMIax IiB-
HiYHOI Ta miBHiYHO-3axigHOI ekcnosuiiin (Gnatiuk,
2024). B pisunnanomy Kpumy C. triphyllum Bxogntb
IO CK/Ialy IMeTpodiTHNX CTENOBNUX YTPyHOBaHb Bo-
thriochloetum paeoniosum (tenuifolii) i pocte Mix
nepHuHamu Bothriochloa ischaemum (L.) Keng Ta
Festuca rupicola Heuff. (Vakhrusheva, 2011).

Y IIpnasos'i Ha koci biptounit Octpis C. triphyl-
lum TpannAeTbCA y HEeBEMMKNUX 3aIlaivHAX IICaMO-
GdiTHMX KOCTpUIIEBO-KOBUIOBUX cTemiB (Moysiye-
nko et al., 2009).

OTtxe, B LjitoMy B YKpaini miciespocrannsa C.
triphyllum noB's3aHi 3 KcepoibHNMM ITyXHACTO-
Ay6OBMMM Ta KPMMCBKOCOCHOBMMM JIiCaMM Ta Iie-
TpodiTHMMI i ICaMOiIBHUMM CTETIAMIL.

[Tosa mexxamm Ykpaimm C. triphyllum Taxox
IPUYpPOYEHUI! 1O TepMO]IIbHNUX YIpyloBaHb. Tak,
B A6aHii BiH pocTe B YarapHMKOBUX 3apOCTSAX Ju-
niperus foeditissima Willd. Ta Crataegus heldreichii

Boiss. (Malo, Shuka, 2013). Ha Cunmii B Itamii
MIOIMPEHNUI Y 3apOCTAX MaKBicy B ropax Majonie
(Lentini, Raimondo, 1984). B Icnanii, B mpoBiHIil
Aparon no6msy M. Caparoca C. triphyllum pocre B
cocHoBux micax (Cabeza, 2009). Ha niBHOYI Amku-
py C. triphyllum — Ha BalHAKOBMX CXM/IaX B TOpax
Arnacy Ha BucoTi 1802 M Hapi piBHeM MOPs B yMOBax
apUJIHOTO K/IiMaTy 3 YKapKuM IOCYLUIMBYUM JITOM i
BOJIOrOI0 Ta xonogHow 3uMomw (Kheloufi, 2023).

Posrianemo cran momymauinn C. triphyllum B
Ykpaini. locmimxkeni Hamn Ha y36epexoki Xampxu-
6eiicbkoro i Tumirynbcbkoro numaniB (Opecbka
0071.) TOKa/IbHi MIOIY/IALII BU/TY 3a/IMalOTh HEBE/IM-
Ky mwiomy Big 10 x 30 m mo 100 x 150 M. ¥ Micusx,
Iie BifICYTHi 3Ha4YHi aHTPOIOTE€HHi BIUIMBY, IIOIY-
NALI XapaKTepU3yIThCA HAABHICTIO BCIX BIKOBUMX
TPyl y CIEKTpaX OHTOTEHETUYHMUX CTaHIiB 3 Iepe-
Ba)KaHHAM MOJIOAMX OCOOMH HaJl TeHepaTUBHNUMMU
i spatHicTioO g0 camomipTpumku. HlinpHicTh mO-
nynAniin 15-32 0co6uH/M?, AHTPOIIOTeHHMI Tpe-
CMHI Ha IONY/ALil IpMU3BOAUTDH O (HOPMYBaHHSA
IIPaBOCTOPOHHIX CIIEKTPiB OHTOT€HETUYHMX CTa-
HiB, TpaHCpopMaLil TOMEOCTaTUYHNX IOMYIISALIN
y perpecuBHi Ta 1o NOBHOI iXHbOI eniMiHanii. Oco-
6111BO Hebe3MeYHNM € HaIMIpHUIT BUIIAC xyno61/[ i
3aKTalaHHA JicoBux KyneTyp Gleditsia triacanthos
ta Robinia pseudoacacia (puc. 2.)

Jlemro BifMiHHMM € CTaH NMONYNALil IIbOTO BULY
Ha y36epexoki KysyibHMIbKOro TMMaHy mo6msy c.
Crapa EmeriBka. I]a momynAunia mometo 61u3b-
k0 5000 ra € TOMeOCTaTMYHOK 3 JIiIBOCTOPOHHIM
CIIEKTPOM OHTOTE€HETUYHMUX CTAHIB, i CK/IaJja€ThCs
3 OKpEMUX JIOKYCiB, IPUYyPOYEHMX JJO AaHTPOIIOTEH -
HO HEMOPYUIEHNX CTETIOBUX YTPYIIOBaHb Ha CXM/IaX
6asox.

Manouncensanmu € nonysanii C. triphyllum na
IIpy4opHOMOPCHKiNl HM30BUHI B MeXax MuKkorna-
iBcbkoi Ta XepcoHCbKOI obOmacteit. Ha cremoBux
cxmmax 6anok niBoro 6epera p. Inrynerp B oKonu-
1x . JIumanenb XepcOHCBKOTO p-HY, SIKi Iepedy-
BalOTh MiJi 3HAYHMM IACOBMILHUM HaBaHTaXKeH-
HsM, 3adikcoBaHi okpemi rpynn 3 1, 39, 43, 63, 78
kBityrounmu pocnuHamu (Moysiyenko et al., 2009).
Y sanoBigHuKy "€maHenpKuii cren’ 3agikcoBaHO
nuire 15 ocobun Buay (Buhaj, 2024).

Y ropax Kpumy nmo6mmsy c. llle6eriBku B okomm-
nax c. Kokre6ens nmonynsauia C. triphyllum y myx-
HAcTOZyOOBOMY JIicCi MaJIa IPaBOCTOPOHHI CIIEKTP
OHTOT€HETVYHUX CTaHIB 3 MiHIMa/IbHOIO KiJIbKICTIO
10BeHiIbHUX pocinH. CepefHA ILiIbHICTH MOMY-
nanii 8 ocobun/m?. Jlemo BigMiHHI MTONy/IALIIIHI
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IIOKa3HMKM B €KOTOHI Ha JTiCOBiit rajisiBuHi, e 6y1o0
BifMiueHO 6/m3bko 70 reHeparuBHMX (40% 3arab-
HOI Ki/IbKOCTI 0co6uH). MakcuMaabHa ILIiIbHICTD
nonynsAuii — 12 reHepaTuBHUX 0COOMH Ha 1 M?
(Gnatiuk, 2024).

Y piBanHHOMY cTenoBomy Kpumy 3a ganumu A.
€nu 3i cniBaBropamu (Yena et al., 1998) HeBenuka
nonynauis C. triphyllum y JlonysnaBcbkuii 6aii B
PospinbHAHCHKOMY p-Hi 3aiiMaa /1oLy 61M3bKO
1000 m2. CepepHs WinbHicTh momysLii — 19 oco-
OuH/M.

Ionynauia suny B KypmancbkoMy p-Hi B 2009
p. ctanoBuna 3980 ocobuH, cepen Hux 1632 reHe-
patuBHi (41%). Pociuun C. triphyllum 6ynm pos-
MillleHi y BUITIALL OKPeMUX JIOKYCiB IOMDK JepHMU-
Hamu Bothriochloa ischaemum ta Festuca rupicola.
CepenHi po3Mipu 1Mx nokyciB caramu 0,28 M, ce-
penHs ducenbHicTb y Hux — 8 ocobun/m? (Vakhru-
sheva, Burlaka, 2011).

Y Ilpuasos'i Ha koci biprounit OctpiB 6yno Bu-
aBneHo 6mm3pko 100 ocobun C. triphyllum, 59 3
AKMx reHepatyBHi. Ha Apab6arcpkiit crpinui 3adik-
coBano ABi gimsiuku C. triphyllum. Ha oniit 3 HUX,
mwometo 6m3bko 100 M2, BUABIEHO MMIIe 5 0COo-
OuH, B TOMy uucii 3 reHepatuBHi. Ha inmiit finas-
i — 9 ocobun C. triphyllum, 7 3 AKuX reHepaTUBHI.
OueBNHO, IIepeBUIIAC OBEllb HETATUBHO BIUIMHYB
Ha cTaH nomynAuii supy y Ilpmasos'i (Moysiyenko
et al., 2009).

3ayBaxkxnumo, mo nonyAuii C. triphyllum e ma-
TOYMCEeTbHYMM 1 B iHINX YaCTUHAX apeasny BULY.
Tak B oxommuax M. Kpikosa Ta c. Tammak y Morn-
mosi C. triphyllum pic rpynamu no 3-5 ocobuH,
dopmyrour momynanio 6mm3pko 1000 ocobuH
(Ghendov et al., 2015). €gnua B Anbanii nomyns-
uia C. triphyllum na cxunax ropu laromi mo6mmusy
crpymKa bBparti, 6ina c. XKeit 6yna npencrasieHa
nauie KinbkoMa ocobunamu (Malo, Shuka, 2013).
[Monynauia B HanioHanbHOMY mapKy bemesma
(miBHiYHO-CXimHWUIT A/DKMp) cKaafanacs 3 139 re-
HepaTVMBHNX Ta 47 I0BEHI/IbHUX POCIMH Ha IUIOLIi
50 m? (Kheloufi, 2023).

JIK pipgKicHa pociauHa L€l NPEACTaBHUK PORY
Colchicum 3acnyroBye Ha OXOPOHY B MeXaX BCbO-
ro apeany. B YkpaiHi Bin nepe6yBae mij; 0XOpoHOI0
B IIPUPOJHOMY 3alOBifHMKY "€IaHelbKuil crem’,
y Kapapasbkomy nmpupopgHOMy 3alOBifHUKY, A30-
BO-CMBacbKOMY HalliOHa/JIbHOMY IapKy, B Hallio-
Ha/IbHUX HPUPOAHMX HapKax "Tumirymrbcbkumit” Ta
"Kysmpunupknit', B naHAMATHOMY 3aKasHUKY
"Tormonuue" (Opecbka 0671.). Bup pemnarpiiioBannii
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Ha TEPUTOPiI0 HAIIIOHA/JIbHOIO IPUPOJHOIO IAPKY
"TysniBcoki nmumann” (Opmecbka 0671.). Ha sxanb,
Kapapaspknii npupopHMil 3amoBigHMK Ta A3so-
Bo-CuBachKuil IpMpOSHMIL HalliOHAIbHMII ITapK Ha
CbOTrOAHI IepeOyBaloTh Ha OKYIOBaHIll TepuTopi,
Iie He [il0Tb HOPMU IPUPOJOOXOPOHHOTO 3aKO-
HOJIaBCTBA. 3Ba)kalouy Ha PifKiCHICTb Ta Majoun-
CeJIBHICTD BUJY, OXOPOHM HOTpeOye KOXKHA IOIy-
IS

BucHoBKI

Pigkicumit Bup pocnun CxigHoi €sponu Colchicum
triphyllum — ceperzeMHOMOPCHKO-IIPUIOPHOMOP-
cokuit enemeHnT dnopu Ykpainn. Voro mus'toHk-
TUBHUIL apeajn y MeXaX KpalHu IpeCTaBIeHNIA
IBOMa (parMeHTaMM Ha niBobepexcki IIpuyopHo-
Mopcbkol HusoBMHU. OnyH i3 pparmeHTiB apeany
oxomtoe beccapabcpKy BHCOYMHY Ta IIpaBoOe-
pexoxa IIpy4opHOMOPCHKOI HU30BMHM, iHIINMI —
Kpumcbkuit miBoCTpiB Ta NpuIeri o HbOro milja-
Hi kocu [Tprasos's.

B VYkpaini Bup mnepefyBae mno6musy miBHiu-
HO-CXifHOi Mexi apeany B €Bpomi, fiKa CHiBIajiae
3 HiBHIYHOIO MeXelo IpaBobepexxks IIpuyopHo-
MOPCBHKOI HM30BMHMU Ta 3 fonyuHowo [Hinpa i micna
Au3'ToHKLil Ha niBo6epexcki ITpuuopHOMOpPCHKOL
HU30BVHMY, IPOXOANUTD IO MEXi Mi>K MaTEpUKOBOIO
YKkpainoro ta KpyMcbKMM MiBOCTPOBOM i Ha CXOfi
nocsirae mimanux Kic [Tpuasos's. Eniminanis mo-
KaJIbHUX HOMYNALil Buny B okonuisax Opecu, CiM-
¢deponons, binoripcbka mpusBena 10 CKOpOYEHHS
apeany BUAly B YKpaiHi Iifi BIZIMBOM aHTPOIIOT€H-
HUX (aKTOPiB.

Micuespocranns C. triphyllum B Ykpaiuni npny-
podeHi 10 TepMOIIPHNUX POCTMHHNUX YIPYIIOBaHb
HYXHaCTORYOOBMX i KPMMCBKO-COCHOBUX JICIB Y
ropax Kpumy, nerpodirnux i ncamodinpHux cre-
niB Ha piBHuHi. [Ipu nvomy C. triphyllum yuykae
3aJlepHOBAaHMX [IJIAHOK 1 3alIMa€ €KOHilli B map-
Ief1ax, Mo36aBaeHNX 3iMKHEHOTO POCIVHHOTO II0-
KpUBY.

Jloxanpni nonynauii C. triphyllum B Ykpaini ne-
Benuki 3a mwoiero (Big 10 x 30 M go 100 x 150 M)
i ManouncenpHi (1o 32 ocobun/m?). 3a BigcyTHO-
CTi 3HAaYHMX AaHTPOIOT€HHUX BIUIMBIB rOME€OCTa-
TUYHI NONYNALIl 3 JTiBOCTOPOHHIMM CIIEKTPaMu
OHTOTEHeTUYHNX CTaHiB 3aiiMalOTh Oi/NbIIy IJIO-
my (o 5000 M). AHTPOIIOTeHHUI IPECKHT Ha TI0-
nynanil (HagMipHuUil Bumac xypo6u, 3akjaajaHHs
NMCOBUX KYIBTYp i pekpeanis) IpuU3BOAUTH IO
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Sk ripcpKi, Tak i piBHMHHI exoTonu 3 y4yacTio C.
triphyllum B YkpaiHi oXoIIeHi Mepexelo IpUpoa-
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Colchicum triphyllum s. 1. (Colchicaceae) in Ukraine:
the geographic distribution and current state of populations

V.I. MELNYK !2, Ju.V. SOLONENCZENKO }, S.Ja. DIDENKO !, A.M. GNATIUK !

I M.M. Gryshko National Botanical Garden, National Academy of Sciences of Ukraine,
1 Sadovo-Botanichna Str., Kyiv 01014, Ukraine

2 National University of Kyiv Mohyla Academy (NaUKMA),
2 H. Skovorody Str., Kyiv 04070, Ukraine

Abstract. The paper presents the results of a study on the geographic distribution, habitats, and current state of populations
in Ukraine of a rare species of the East European flora, Colchicum triphyllum (Colchicaceae). It was established that the nor-
theastern boundary of the range of this species in Europe runs through Ukraine along the northern margin of the right-bank
part of the Black Sea Lowland, coincides with the Dnipro River valley, and then continues along the boundary between the
mainland and the Crimean Peninsula. Our analysis of the geographic distribution distinguished two fragments of the ran-
ge within Ukraine. One fragment is confined to the Bessarabian Upland and the right-bank part of the Black Sea Lowland
(Odesa, Mykolaiv, and Kherson regions), while another is associated with the Crimean Peninsula and the adjacent sandy spits
of the Azov Sea region (Autonomous Republic of Crimea and Kherson Region). Local populations of Colchicum triphyllum
identified at new localities in Odesa Region along the coasts of the Hadzhibei, Kuyalnyk, and Tyligul estuaries occupy areas
ranging from 300 m? to 15.000 m>. Populations of Colchicum triphyllum are satisfactorily represented within protected na-
tural areas of Crimea and southern mainland Ukraine; however, this does not guarantee their conservation, as a significant
number of populations occur in temporarily occupied territories where environmental protection regulations are not being
observed.

Keywords: biodiversity, community, Crimean Peninsula, flora, Mykolaiv Region, Odesa Region, range, rare species, Ukraine
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Hosi 3naxigku pigkicaoro rpu6a Battarrea phalloides
(Agaricales, Basidiomycota) B Ykpaini

®epip I1. TKAYEHKO ! ¥/, Mukona I1. IPUIIOK 2*

1 Opecpkuit HaI[iOHATBHMIT ynisepcutert imeni L.I. Meynnkosa
By/1. BceBonmopma 3mienka 2, Opeca 65085, Ykpaina

2 Tucruryt 6oraniku im. M.I. Xonogroro HAH Ykpaixn
By Tepemenkiscpka 2, Kuis 01601, Ykpaina

* ABTOp st mucryBaHust: prydiuk@gmail.com

Pedepart. ¥ crarTi npencraseHi HOBI JaHi Ipo 3HaxXinky B YKpaiHi pinkicHoro Buny rpubis Battarrea phalloides, 3anecenoro
no YepsoHoi kuury Ykpainu. Ipu6 6y Bussnennit y crenosiit yactusi bepesiscbkoro p-Hy Onecbkoi obmacti. Hagano ommc
HOBOTO MiCI[e3HaXO/PKeHHSI, @ TAKO)K MAaKPO- Ta MiKpoMOpGOIOoriuHi 03HaKM 3HAIFEHNX Y IIbOMY JIOKAJIiTeTi I/IOJOBUX TiJl.
YsaranpHeHa indopmarist npo momuperss B. phalloides B Ykpaini (Ha OCHOBI /liTepaTypHIX Kepert i AaHVX i3 COLiaTbHIX

MepeX) Ta y CBiTi.

KmouoBi cmoBa: Kpum, HoBuit nokasitet, Ofecbka 06/1acTh, CTeIOBa 30Ha, YepBoHa KHITa YKpaium, Agaricaceae

Bcryn

Battarrea phalloides (Dicks.) Pers., srifHo 3 cy4ac-
HUMU JAHUMM, HAJIEKUTb O pOofuMHU Agaricaceae
Chevall,, nignopsanxy Agaricineae Fr. Ta mopsagky
Agaricales Underw. (Hyde et al., 2024). Ha Bigmi-
HY Bij 6i1bIIOCTI IpefCTaBHUKIB Lii€l popyHy, sKi
MAlOTh KITaCUYHI arapukoigHi miogosi tima (To6To
NOJi/IeH] Ha IIATIIMHKY Ta HIXKKY, 3 BIIKPUTHUM IL/Iac-
TUHYACTUM TiMeHO(OpOM), BKa3aHUIl pifi Ma€ Tak
3BaHi cekoTioifHi kapnodopu. OcTanHi € Hacmig-
KOM TacTepoMiljeTn3anil — eBOII0LiITHOTO Mpolie-
CY IPUCTOCYBAaHHA TpUOIB O MOCYLUUIMBUX YMOB
LUIAXOM YTBOPEHHA IUIOSIOBMUX T/l i3 3aKpUTUM

rivenopopom (Thiers, 1984). V iioro HailBUIUX
HposABax IpuOy yTBOPIOIOTb OKPYITI (Hepifko mif-
3eMHi) Ta MOBHICTIO 3akpuTi Kapnodopu 6e3 xKof-
HJX O3HAK HDKKM Ta NIAIIMHKY, B TOM 4Yac fAK y ce-
KOTiOIMHMX BU/iB BKa3aHi eleMeHTU IJIOJOBUX Tisl
36epiraloTbcs, Xo4a riMeHOPOpP 3aBXKAU IEBHOIO
Mipolo pemyKoBaHWII i OBOMI HOBro abo 3aBxpau
3a/IMIIAETHCA 3aKPUTUM. Y JIeAKMX IPENCTaBHMUKIB
1iei Mop¢ororiyHol rpynm IIacTMHKM Ine 30epi-
rafotbcst (Hanpuknag, y Chlorophyllum agaricoides
(Czern.) Vellinga), xo4a BoHM cuIbHO fedopMoOBa-
Hi Ta BUJO3MiHeHi, 4aCTO XBUJ/ISACTI 3 YMCIeHHUMU
aHacToMo3aMu, ipore y Battarrea phalloides ix B3a-
rajli HeMa€, a HaTOMICTb YTBOpM/IACSA KOMipdYacTa
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Hosi 3uaxinku Battarrea phalloides B Ykpaini

rieba, i manuHKa (GakTUYHO IepeTBOpUIACA Ha
MiIII€YOK, HAaIIOBHEHNII CIIOPAMMI.

Lleit mocuTh pigkicHmit B €ppomi Ta YKpaiHi Bup,
NIPUYPOYEHMI IO CYXMX MiCIIMH, IIEPEBAXKHO CTEIIiB,
OCTEIHEHNX JIYKIiB Ta Mil[AHMX JIOH, XOYa HEPIKO
TPAI/IAETbCA 1 B MCOCMYTaX, 3apOCTAX YarapHUKiB
Ta nicax (IepeBaKHO Ha Y3/IicCax abo rajisBUHAX).
Joro BBaXawTh iHJMKATOPOM apMHUX i ceMia-
punnux 6iotomis (Fraiture, Otto, 2015), i B 6ararbox
KpaiHax €Bpomn (30kpeMa, B ABcTpii, bonrapii, Be-
nukiit bpuranii, Bipmenii, Icnanii, ITanii, Manbri,
Himeuunni, IliBnHiuniin Makenownii, Ilonpiri, Pocii,
Pymynii, Cep6ii, CrnoBauyunni, Typewunni, Yrop-
mnHi, @panii Ta Yexii) Bin BkmoueHui no Yepso-
HUX CIUCKIB IpuOiB, a TAKOXX 3aIPOITOHOBAHMI IS
OLIIHKM K KaHAMAAT [JI1 MOXKXIMBOTO BHECEHHA y
Yepeonmit crimcok MCOII Ha rno6anbHOMY piBHI
(Heluta et al., 2022; https://redlist.info/iucn/speci-
es view/159853/). Tlounnatoun 3 2021 p. BiH BKIIIO-
yeHmit i o YepBoHOI KHUTrM YKpaiHM B KaTeropii
VU — Bpasmusuit (https://zakon.rada.gov.ua/laws/
show/z0370-21#Text). fonenaBHa B Hammiii KpaiHi
Oyno Bifomo 61m3bKO 12 MicIje3HAaXOKeHb I[bOTro
BUJY rpuba, IpU4IoMy Maibke MOJIOBMHA 3 HUX Oyia
3pobreHa 3a mpoMbKOK 4yacy 3 KiHust XIX ct. o 1970
p. (Valts, Rishavi, 1871; Sredinskiy, 1872-1873; Fran-
kivskyi, 1963; Wasser, 1971; Zerova et al., 1979; Aku-
lov et al,, 2017). Ockinbky BKpail BaK/IMBUMI € aK-
TyaJIbHi JaHi OJJ0 PO3MOBCIOMPKEHHS LIbOTO Ipuba
B YKpaiHi, HIOK4Ye My HaBOIMMO iHbOpMaLito 110710
HOBOTO MiCIle3HaxO/pKeHHs Battarrea phalloides,
BuaABieHoro B OmecobKill 00/1acTi, Ta ZOZAEMO HU3-
Ky HeIOfIaBHIX CIIOCTEpEeXXeHb LIbOro Ipuba, 3po-
Onenux yuacHukamu Facebook-cmimprorn "Tpubn
Ykpaiun" ta MepesxeBoi miarpopmu iNaturalist.

Marepianu Ta MeTOgU

Ommc MakpoMopdonoriyHux o3HaK rpuba 6asy-
€TbCS Ha TPbOX €K3eMIULAPAX CYXMUX IUIOJOBMX
TiJI, BUAB/IEHUX Yy >XOBTHI 2024 p. Jlnd BuUBYEH-
HA MiKpocTpykTyp Oyna BimiOpaHa mpoba rae6m.
Posmipy cnop BkasaHi 3a pesynbTaTamy BUMIpiB
20 BUIMAIKOBO BimibpaHUX eK3eMIUIAPIB, a TAKOX
OHOTO HAMOi/JIbIIOr0 Ta OFHOIO HAMEHIIOTO.
Hnsa iHmmMxX MIiKpOCTPYKTyp BuMipioBamy 1o 10
onuuunb. Inentudikanito rpuba mpoBogMIM 32
JOIIOMOTOI0 KITbKOX MiKOJIOTiYHMX BU3HAYHUKIB
(Sosin, 1973; Zerova et al., 1979; Calonge, 1998; Pe-
gler et al., 1995; Sarasini, 2005). Bci HaykoBi Ha3Bu
Ta IXHi CMHOHIMM HaBeleHi 3TigHO 3 0a3010 maHUX

Index  Fungorum  (https://www.indexfungorum.
org/, accessed 14 July 2025). Micre3sHaxomKeHHs
3TPYIIOBaHi BiINOBiJHO [JO pallOHyBaHHA, IPUIIHA-
toro y "®nopi rpubis Ykpaian' (Heluta, 1989).

Pe3ynbraTyi Ta 06roBOpeHHA

Ileit Bupx rpuba OyB ymepiie ONMMCaHWII IIiji Has-
Bolo Lycoperdon phalloides Dicks. 6purancbkum
HaykoBleM . [likconom y 1785 p. Ilisnime, y 1801
P Ppannyspkmit mikomor X.I. ITepcon Ha ocHOBI
I[POTO X repbapHOro 3paska CTBOPUB pif Battarrea
Pers., HasBaBIIM 1OTO Ha 4eCTb iTaJIiICBKOTO BUe-
Horo JI.A. Barrappu (Watling et al., 1995). ITeBunit
Jyac BBa)Xa/IW, o B Ykpaiui okpim Battarrea phal-
loides TpamnsieTbest e opmH Bup, B. stevenii (Li-
bosch.) Fr. (Sosin, 1973; Zerova et al., 1979), mpote
TIiC/A HU3KM JOCIIJPKEHb i3 BUKOPUCTaHHAM MOJIe-
KYISAPHO-TEHETUYHUX METO/IB HAyKOBILI CXM/IbHI
posriAgaT Apyruit Bupi K cuHoHiM B. phalloides
(Martin et al., 2013).

Battarrea phalloides (Dicks.) Pers., Syn. meth.
fung. (Gottingen) 1: xiv, 129. 1801. — Barrap-
pes BecenkomogioHa.

= Lycoperdon phalloides Dicks., Fasc. pl. crypt. brit.
(London) 1: 24. 1785.

= Dendromyces stevenii Libosch., Beschr. entd. Pil-
zes (Wein): tab. 1, 2. 1814. = Battarrea stevenii
(Libosch.) Fr., Syst. mycol. (Lundae) 3(1): 7. 1829.
= Battarrea phalloides var. stevenii (Libosch.) Cle-
land & Cheel, J. Proc. R. Soc. N.S.W. 50: 111. 1916.
= Battarrea phalloides f. stevenii (Libosch.) Ca-
longe, in Calonge, Guzman & Ramirez-Guillén,
Boln Soc. Micol. Madrid 28: 339. 2004. = Phallus
campanulatus Berk., Ann. Mag. nat. Hist., Ser. 1
9: 446. 1842. = Ithyphallus campanulatus (Berk.)
Sacc., Syll. fung. (Abellini) 7: 11. 1888. = Sphae-
riceps lignipes Welw. & Curr., Trans. Linn. Soc.
London 26(1): 290. 1868. 1870. = Sphaerocybis
lignipes (Welw. & Curr.) Clem., Gen. fung. (Min-
neapolis): 117 (1909). = Battarrea gaudichaudii
Mont., Annls Sci. Nat., Bot., sér. 2 2: 76. 1834. =
Battarrea guicciardiniana Ces., R.C. R. Accad. Sci.
Napoli 12: 36. 1875. = Battarrea muelleri Kalch-
br., in Kalchbrenner & Cooke, Grevillea 9 (no.
49): 3. 1880. = Battarrea tepperiana F. Ludw. [as
'Batarea'], Botan. Centralbl. 37: 337. 1889. = Bat-
tarrea guachiparum Speg. [as 'Batarrea’], Anal.
Mus. nac. Hist. nat. B. Aires 6: 190. 1898 [1899].
= Battarrea patagonica Speg. [as 'Batarrea'], Anal.
Mus. nac. Hist. nat. B. Aires 6: 191. 1898 [1899].
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= Battarrea laciniata Underw. ex V.S. White, Bull.

Torrey bot. Club 28: 439. 1901. = Battarrea levis-

pora Massee, Bull. Misc. Inf., Kew: 152. 1901. =

Battarrea franciscana Copel., Annls mycol. 2(1):

3. 1904. = Battarrea katzlerae Ulbr., Notizbl. Bot.

Gart. Berlin-Dahlem 13: 144. 1936.

IInmomoBi Tima ceKoTioigHI, CKIamalThCd 3 HiX-
KJ Ta CIIOPOHOCHOI roiBKu. B Monogomy Binji Aii-
nernonibui, 3-4 cM giamMeTpom, i3 MOABIMHUM IIe-
pupniem. ITpu pospiBanHi KaprnodopiB 30BHIIIHIN
map (ex3omepuziit) po3pUBAETHCs, 30epirarvmnch
Y BUIJIAM] IIXBM B OCHOBI HDKKI, sIKa IIBUJKO BU-
TATYETbCA y MOBXKMHY, MifIHIMaI0o4y CHOPOHOCHY
r1e0y Haj HOBepxHelo IPyHTY. Hikka posmipom
11-13 x 0,7-1,0 cM, TOpOXXHUCTA, LWIIHAPUYIHA
a0 [elj0 BepeTeHONOfiOHa, BOMIOKHUCTO-TTYCKa-
Ta, Y BepXHill YacTuHi cipyBaro-6ila, HIOK4Ye TeM-
HO-KOopu4HeBa. lo/iBKa OKpPYIJIO-IPUIUIIOCHYTA,
3HM3Y IIOMITHO yBirHyTa, giamerpom 2,0-3,5 cwm,
BKpUTa I/afieHbKUM 6inyBaTMM EHJOIEPUTIIEM,
AKMI TIpY [O3piBaHHI pyVHY€eTbCA y BEpXHIll 4a-
CTVHI, 30epiralouych y BUIVIAAL Ki/bIIs oiaMeTpoM
1,0-2,3 cm Ha BepxiBui HiKku. Ha BkasaHomy
Ki/IBIli po3TalloBaHa CBIT/IO-KOpU4HeBa abo Oypa
r1e6a, siKa mic/s Jo3piBaHHs Kaprnodopa mepeTBo-
PIOETBCSL Ha IOPOLIMCTY CHOPOBY Macy. M’ sKyin
IUIOf{OBOTO Ti/la JiepeB’sTHUCTUIL, cipyBaTmii, 6e3
0CO6/IMBOrO 3amaxy Ta CMaKy.

Coopu 4,7-6,5 MKM IiameTpoM, apibHOb6OpOza-
BYACTi, KY/IACTi, TOBCTOCTiHHI, ip’KaBO-KOPUYHEBI.
basupii He BuaABneni. Enarepu nuninapuyHi, yacom
poO3Tay>KeHi, 3aBTOBIIKU 3,5-5,0 MKM, 3i cripaib-
HYIMM TIOTOBILEHHSIMY CTiHOK, 0e30apBHi.

3pocTae MOOAMHOKO a00 HeBEIMYKIMI IPyHaMu
Ha I'PyHTi, 0COOMMBO Mill[AHOMY, IEPEBAXKHO y CTe-
TaX, Ha OCTENTHeHMX TyKaX, ITyCTUPSX, Ta/SIBMHAX Ta
Y37IicCAX, pifille y 3apOoCTAX YarapHUKIB, TICOCMyTax
Ta JTicax, 3 YepBHs 10 IMCTOMNAZ (X04a IJIOfOBI Tina,
3aBIIAKU JJ;epeB’;IHMCTiﬂ KOHCUCTEHII], 36epira10Tb—
51 JOBTO, 1 iX MO>KHa 3HAITH I1je y TPYAHi, a00 HaBiTh
y CiuHi-KBiTHi HACTYIIHOTO POKY).

Hocnimxennit 3pa3ok: [IpaBobeperxHmit 3ma-
koBuit Crem: Odecvka 067., BepesiBcbkuit p-H, Ho-
6mu3y c. Pacuomninb, N 47°08'83", E 31°16'82", crer,
cepenl po3pimKeHOl TpaB’sTHOI POCIMHHOCTI, Ha
CYIIMHUCTOMY IPyHTi, 11.10.2024, A. Tlajina.

ITommpennsa B Ykpaini (puc. 1): Llentpanbhe

KocakiBcbka  (https://www.facebook.com/groups/
Hryby.Ukrayiny/posts/5796160347070917).  Kipo-
8oepadcvka 0671., KpONVBHUIIBKUIL P-H, OKONLI M.
KponuBHuubkuii, 6ins >XUTIOBUX OYAMHKIB IieH-
TpasbHOTO BiffineHHsa KommiHbOi KipoBorpaj-
CbKOI O00/acHOI CibCHKOTOCIIORAPCHKOL  CTaHIL,
nicocmyra 3 poo6iHii, Ha pyHTi, 1953-1958 pp., f.
@pankiBebkuit (Frankivskyi, 1963) [Ha >xamb, He-
Mae KOHKPeTHIIINX [JaT 3HaxXifoK rpuba Ta X TOYHOI
KinbkocTi, a B Tepbapii [ncturyry 60oTaniku KW-M
36epiraerbcs e aBa 3paska Battarrea phalloides
3 uporo Mmicusg, nepefanux f. OpaHKIBCbKUM, SAKi
Oymu 3i6pani 06.10.1957 Ta 06.11.1957]; Tam camo,
06.11.1967, 5. ®dpanxiBcpkuit. Odecvka o06x., Ilo-
BinbCbKMit p-H, ¢. CaBpaHb, HOABIp’s, Ha IPYHTI,
01.09.2020, 1. Ickpa (https://www.facebook.com/
groups/Hryby.Ukrayiny/posts/3920820114604959/).
JliBo6epexxnuii Jlicocren: ITonmascvka 067., JIyben-
CbKUIT p-H, 6ypTy, Ha rpyHTi, 20.07.1862, A. Poro-
By (Valts, Rishavi, 1871). XapkiBcbkumit Jlicocrer:
Xapxiecoxa 065., 3miiBcpkuit p-u, HIIIT "Tominp-
mIaHChKi jticn”, 6iocraniis XapKiBChbKOTro Halio-
Ha/pbHOro yHiBepcureTy iMeni B.H. Kapasina, xie-
HOBO-/IMIOBa Ai0poBa, Ha IpyHTi, 30.06.2016, M.
Kexepa (Akulov et al., 2017); Kym'siHcbknit p-H,
oxommui c. [IBopiuna, yp. ITnocke, 6aiipauna ni6po-
Ba, B JYIUIi fceHa Ha piBHi IpyHTy, 30.11.2016, A.
Tynikos (Akulov et al., 2017). IIpaBo6epesxHuii 371a-
KoBo-nyuHmit Cren: 3anopisvka 0071., 3alopisbKuix
p-H, okomuil M. 3anopixoks (0. XopTutis), 3apocTi
JyarapHukis, Ha IpyHTi, 06.10.2025 (https://www.
inaturalist.org/observations/319121723).  Oodecvka
067., binropon-IIHicTtpoBcpkuii, bonrpagcpkmit Ta
Ismainbepkmit p-uu (Becapabis), uinuuHMiT crer,
Ha rpyHTi, M. Cpemuncpkuit (Sredinskiy, 1873).
[paBobepexuuir 3nakouit Cren: Mukonaiscvka
0671., M. Muxkonais, mapk, Ha rpynri, 30.11.2025,
O. Dbamarypa (https://www.facebook.com/groups/
Hryby.Ukrayiny/permalink/25593447223582269/).
JliBo6epexxnuit 3makoBo-nyunmii Cren: /[Hinpone-
mposcoKa 0071., CUHENTbHUKIBCHKMIT P-H, OKOJIMII] C.
bepesnyBatka, micocmyra, Ha rpyHTi, 06.10.2017, A.
Hoso6opcokmit (https://www.facebook.com/groups/
Hryby.Ukrayiny/permalink/2870957629591218/).
3anopisvka 0671., 3aNIOPi3bKMIL P-H, LiIMHHWIT CTell,
Ha IpyHTi, M. Cpepuncbknii (Sredinskiy, 1873). Jo-
HeUbKUIl 3/makoBo-nyunnii Cren: [JoHeupka 0071,

Ioniccsa: Kuiscvka 0671., byuyancpkmit p-H, okommui c.
JInmiBka, ropopiu, Ha I'pyHTi, 28.06.1884, A. Porosny
(Akulov et al., 2017). IIpaBobepexxumit Jlicocremn:

TopniBcpkuit p-H, . 3ayaTiBKa, 3apoCTi 4yarapHm-
KiB, Ha rpyHTi, 20.02.2024 (https://www.inaturalist.
org/observations/200066354). JliBoGepexxHuit 3ya-

Binnuypxa 0671., TaiicuHCbKuMit p-H, 16.10.2022, B.
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koBuit Cren: XepcoHcvka 067., KaxoBcbKuii p-H,
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Hosi 3uaxinku Battarrea phalloides B Ykpaini
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Puc. 1. lomnpenust Battarrea phalloides B Ykpaini: 1 — MicIie3HaXO/pKeHHs 3a JITepaTypHUMN HaHUMI; 2 — HOBI Mic-

E3HAXODKEHH A

Fig. 1. Distribution Battarrea phalloides in Ukraine: 1 — localities according to literature data; 2 — new localities

Biocdepunit 3anosiguuk "Ackanis-Hosa", ninus-
HUII crem, Ha IpyHTi, C. Baccep (Wasser, 1969, 1971);
CkagoBcpkmit p-H, okommui M. loma Ilpmcrans,
06a6id MiCPKOTO K/IafiOBHMINA, PO3piIKeHe Haca-
IDKEHHS TOMOJi Ta p06iHi'1', Ha IpyHTi, 31.01.2016,
M. 3acnmasenp (Akulov et al., 2017); XepcoHcbkmit
p-H, oxomuni ¢. Kpuakn, 19.11.2021, I. TonuapoBcbka
(https://www.facebook.com/groups/Hryby.Ukrayiny/
permalink/25491597450433914/). Kpumcpkmit JIi-
cocrer: AP Kpum, oxomyui M. CeBacTorons, 6ist
3aJ/1i3HMYHOI CTaHLil MeKeH3ieBi ropy, HacaKeH-
HA 3 TYi Ta AMBIO, Ha IpyHTi, 02.04.2016, H. Pe-
noroBa (Akulov et al., 2017). ipcokmit Kpum: AP
Kpum, ®eopociiicekuit p-H, cMT. Kokrebenp, mmy-
cTup, Ha IpyHTi, 25.10.2020, M. Opnos (https:/
www.inaturalist.org/observations/63489464); miBneH-
Ho-cxignime cmT. KokTebenb, ocremHeHa [ingHKa,
Ha IpyHti, 24.12.2023 (https://www.inaturalist.org/
observations/195184607); SINTMHCBKMII P-H, OKO-
JIAI C. KpaCHOKaM’HHKa, Jc i3 COCHM KPMMCBKOI,
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Ha 1pynTi, 01.08.2022 (https://www.inaturalist.org/
observations/136551817). ITiBgennuit 6eper Kpumy:
AP Kpum, Peopociticbknit p-H, okomuii ¢. KypopTre,
3apocTi AMiBIO, Ha IPyHTI, 22.06.2017, O. ®atepura
(https://www.inaturalist.org/observations/68699496);
TaM CaMoO, 3apOCTi sAIiBIIO, Ha IPyHTi, 26.09.2021
(https://www.inaturalist.org/observations/108165569);
SnTuHCHKMIt p-H, cxifHime M. Asmymrta, mic i3 gyba
IyXHACTOro, Ha IPyHTi, 23.12.2023, C. bormanoBuy
(https://www.inaturalist.org/observations/194674126);
M. Anylura, JlepeBHi Haca/pKeHHd, Ha IPyHTI,
22.07.2024, C. Bormanosuu (https://www.inaturalist.
org/observations/230937018); cenumie  I306inbHEe,
3apocTi myba myxHacroro, Ha IpyHTi, 16.11.2025,
C. borganosmy (https://www.inaturalist.org/
observations/327642653); oxomuui c¢. Maopi-
YeHCbKe, 3apocTi Ayba MNYXHACTOro, Ha IPYH-
i, 30.06.2016, b. Cepebpsamit (https://www.

inaturalist.org/observations/129661102); ceuie
Cumeis, 3apocti myba myxHacroro, Ha 02.07.2022,
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1pyHri, C. borganosuy (https://www.inaturalist.org/
observations/124416324).

3aranpHe momupeHHA. €spona: ABcTpis, benb-
rif, bonrapida, Benmka Bpuranis, Ipeuid, Icmanis,
Iranis, Manbra, Himeuunna, IliBHiuna MakegoHis,
[Monbuia, Ilopryranis, Pocis, Pymynis, Cep6is, Cro-
Bau4yHa, Typewyunna, YropmmHa, Ykpaina, Xopsa-
tis, Opanuis, Yexis, [Iseitnapis. Appuxa: Apknp,
Awnroma, borcana, bypynpi, [Dxu6byri, €rumer,
3im6abBe, Kabo Bepne, Kenis, JliBiss, Magarackap,
Maspuranis, Mapokko, Mo3amb6ik, Hami6is, ITiB-
meHHoadpukaHcbka Pecniy6rika, Can-Tome i ITpin-
cimi, Comari, Tansanis, Tynic. Asis: AsepbarimpkaH,
byran, BipmeHis, [pysia, €men, I3painb, Inpisa, Ipas,
Kasaxcran, Kupruscran, Kuraii, Kinp, Monrormnis,
O6’emuani Apabebki Emiparn, ITakmcran, Pocis
(Cubip), Cayniscbka Apasis, TaiiBanb, TypeuunHa,
Y36exucran. IliBHiuna Amepuxka: [onpypac, Jomi-
HikaHcbka PecryOnixa, Kanapga, Mekcuka, ITyepro
Piko, CIIA. IliBgenHa Amepuxka: AprenTtnHa, bo-
niBig, Bpaswnia, ExBapmop, Kapmbewki Hinepnan-
mu, Konymo6is, Ilepy, Ypyrsait, Ymni. ABcrpanasis:
Apcrpanis, Hosa 3emanpin (https:/redlist.info/
iucn/species view/159853/;  https://www.gbif.org/
en/species/2535676; https://www.inaturalist.org/ta-
xa/119969-Battarrea-phalloides).

BucHoBKn

3arajsioM, NpoaHali3yBaBIIM [IaHi IOJO PO3IOB-
clomKeHHA Battarrea phalloides B Ykpaini, MoxxHa
BigmiTnTH Kinbka oueBmpHux ¢axkris. [To-nepiue,
HiITBEPKYETbCS  TEMIOMIOOHICTD LIBOTO  BUJY,
OCKI/IbKM NPaKTU4YHO BCi JIOKaJIiTeTH, OKpiM Ofi-
HOro, posraloBaHi y Mexxax Jlicocremny (8 crocre-
pexenb), Cremy (10) Ta nmiBgennoro Kpumy (11).
Lei1 Bup BoYeBMUIb TAXKI€ MO MiBAEHHIMMUX 061ac-
Teil Ykpaium (puc. 1). €puHe momicbKe MicliesHa-
XOIKeHHA 3 oko/mub Kmepa patyernca 1884 p. i
HOBIX 3HAaXifOK 3 TX mip Tam He 6yno. [To-npyre,
rpub He BUSBJISIE SIBHOI IPUYPOIEHOCTI O IEBHOTO
TUITYy 6i0TOMIB i TpaIIAEThCA K Y TPaB AHUX, TaK i
JepeBHUX YTPYIIOBAHHAX, a iHOMI1 JI0TO BUAB/IAIOTH

CITMCOK ITOCUTAHDb

HaBiTh Ha aHTPOIIOTEHHUX [iNgHKAaX (ropopax,
Oyprax, mapkax, nopsip’ax). Ilo-Tpere, Mo)xHa
6aunTy, 10 MPOTATOM OCTAHHIX CeMM POKiB 6yI0
nuie 18 HOBUX criocTepesxeHb 1boro supay. Lle mo-
cuTb HebaraTo, BpaxoByouM 36i/lbIIeHHA KilTbKO-
CTi MiKOJIOTiB-aMaTOPiB y Halliii KpaiHi, i 3HaYHOTO
3POCTAaHHA POJIi COLia/IbHMX MEPEX Y IOIMPEHHI
indopmarnii mpo 3Haxigku rpu6iB. 3Baxkaryn, 110
wionoBi tina Battarrea phalloides mocutp Benuki ta
nerki fns ineHTudikanil HaBiTH HecmeniamicTami,
TaKa HE3Ha4YHa KiJbKiCTh 3HAXiZIOK, HAa HAaNIy JyM-
Ky, HiiTBepIKy€e pigKicHICTb 1boro Bupy. OgHaK
IEPENYACHO BIIEBHEHO CYAUTY IPO TPEHJM 3MiHM
JI0TO TIOIYJIALl, OCKUIBKI CK/IaJA€ThCAA BPAXKEHHS,
[0 BOHA I[OHANOI/bIe CTabi/IbHa, @ HE 3POCTAE.
Hanpuknag, y 6inpuiocti MiciiesHaxomxenb XIX-
XX cronmiTh He 6y/I0 IOBTOPHMX 3HaXifjoK. Takyum
YMHOM, HeoOXiiHicTh oXopouu Battarrea phalloides
Y Hallill KpaiHi He IiJyIArae CyMHiBY, a IIOIIOBHEH-
HA iHdopMmanii mpo J10ro po3NnOBCIOIYKEHHS 3a/IN-
IIA€THCA AKTYa/IbHUM 3aBJJaHHAM.

Iopsaku

Bucnosnmoemo umpy Bastanicts K.6.H. I.C. CapkiHii
3a KOHCY/IbTaTMBHY JJOIIOMOTY Ta cTymeHTHi A. Taini
3a TIOBiIOMJIEHHA IIPO 3HAXi[IKy IIOLOBMX Till Ipu-
6a. Oxpema mopsika wienam Facebook-cmimbHOTH
"Tpubu Ykpaiuu" O. Banarypi, 1. Tougaposcbxkii, 1.
Icxpi, B. KocakiBcpkiit Ta H. HoBobopocbkomy, a
TAaKOX y4acHuKaM miarpopmu iNaturalist C. borga-
HOoBUY, M. Opnosy, b. Cepebpsinomy, O. Datepusi
Ta {HIIMM 3a HajaHy iHdopMalilo Ipo crocTepe-
>xeHHs1 Battarrea phalloides B YkpaiHi.

JOTPMIMAHHA ETMYHNX HOPM

ABTOpM TOBiIOMIAITb MPO BifICYTHICTD OYIb-AKOTrO
KOHQJIKTY iHTepeciB.
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New finds of the rare fungus Battarrea phalloides (Agaricales, Basidiomycota) in Ukraine

F.P. TKACHENKO !, M.P. PRYDIUK 2

I Odesa LI. Mechnikov National University,
2 Vsevoloda Zmiienka Str., Odesa 65085, Ukraine

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

Abstract. The article provides new data on the records of Battarrea phalloides in Ukraine, a rare species of fungi listed in the
Red Data Book of Ukraine. The fungus was recorded in the steppe area in Berezivka District (Odesa Region). A description of
the new location is provided, as well as macro- and micromorphological features of the fruiting bodies found in this locality
are given. Information on the distribution of B. phalloides in Ukraine (based on the literature sources and data from social
networks) and in the world is summarized.

Keywords: Agaricaceae, Crimea, new locality, Odesa Region, Red Data Book of Ukraine, steppe zone
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Excnancia Aegilops cylindrica (Poaceae) B arponieHO3ax
3epHOBUX KYIbTYp: 3aIPO3U J/IA IPOOBONLYOI Oe3IeKN

Hapia O. KOJTOSHIAI >* (2, Bonogumup B. PYPUIK 3 (2,

Onexcanpp I. PUBAJIKA 2 (2, Bikrop B. IIIBAPTAY *

! Incturyr disionorii pocms i reneruku HAH Ykpainm,
By/L. Bacunbkiscpka 31/17, Knis 03022, Ykpaina

2 CesteKuiliHO-TeHeTMYHMIT iHCTUTY T HauioHa/IbHMit LieHTp HaCIHHE3HABCTBA Ta COPTOBUBYEHHS,
Ogigiononbcepka gopora 3, Oxeca 65036, Ykpaina

3 MuKomaiBChKUIl HALliOHA/IbHII arpapHuii YHiBEpCHTET,
By [eopria Ionrazgse 9, Muxonais 54008, Ykpaina

4 MukonmaiBcbKa Tep’KaBHA CiIbCbKOTOCIOAPChKa IOCTiHA CTaHLiA [HCTUTYyTY
K/IiMaTMYHO Opi€HTOBAHOrO CinbcbKoro rocnozapcrsa HAAH Ykpainn,
By LlenTpanbHa 17, c-mie IToniron 57217, Mukonaiscbka 0611., Ykpaina

* ABTOp 1A TUCTYBaHHA: victorschwartau@gmail.com

Pedepar. ITogano cTucmuit OMIAR Cy4acHOro CTaHy mpobnemnu excrmaHcil Aegilops cylindrica B arporieHosax 3epHOBUX
KYZIbTYP, IIEPEBAKHO IIIEHNII, B YKpaiHi Ta cBiTi. Ha 0CHOBI aHanisy HagBHMX CBifjY€Hb i MTEPaTypHUX NAHUX, a TAKOX
BJIACHUX CIIOCTEPEXEHDb MOKa3aHO, IIO IIi MPOIeCH, Yepe3 HU3KY YMHHUKIB, CTAHOBJIATh PeajbHy 3arpo3y IPOJIOBOIbYil
6esnerni. Ockibky NpeacTaBHUKY poxy Aegilops mocutb 61usbKo cropinHeHi 3 pogom Triticum (6y/m ZOHOPOM OFHOTO
3 CyOTeHOMIB reKCaIUIOifHOI MIeHNIli), e 06YMOBIIIOE IXHIO BUCOKY MORiOHICTh, 30KpeMa Aegilops cylindrica ta Triticum
aestivum XapaKTepu3yThCs OMM3bKIMI eKOMOTiYHNMY apaMeTpamu Ta (isionoridanmy peaxuismm. MoxnBuit 06Min
TeHETMYHVM MaTepiaZloM MiX /JBOMa BU/IaMV MOYKe TIPU3BECTH AK [0 F€HETUYHOI epo3ii COPTiB MIEHMIi, TaK i 1O MOABK
CTIMIKUX [0 repOilupiB reHeTwyHux miHin A. cylindrica (HasiBHI #aHi moxu e cynepewmnBumu). IIpyu BupinteHHi 11b0TO
NUTAHHA CHIiJj BUKOPUCTOBYBATY iHTETPAa/IbHUI TiJXifl, yPaXOBYHO4YM JaHi IIOLO €KOJIOrii, ditorenororii, ¢isiomorii Ta
6ioximii, (pinoreHeTHKY i FeHETMK, @ TAKOXX IIPAKTIYHOI CeEeKIil Ta arpapHOTO MEHEIKMEHTY.

KirouoBi crroBa: erinoric, iMifasomiHOHM, KOHKYPEHTHI B3a€MOI y 1{eHO3aX, Pe3MCTeHTHICTb bioTumis Oyp sHiB

Bceryn obmacrell, aKTMBHO momMpoeTbcs Aegilops cy-

lindrica Host (Poaceae: Triticeae), §OBOI TUIIOBa
B arpodironenosax IliBgus Ykpainu, 30kpema, pociMHA CTenoBol 30HM. 3a OCTaHHI 3-5 pOKiB
Ha 1o/1s1X MukonaiBcpkoi, Ofecbkoi, XepcoHCbKOI  gypy HabyB 3HAYeHHA BUCOKOKOHKYPEHTHOTO i
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Aegilops cylindrica B arporieHO3ax: 3arpo3u /s IIPOJIOBO/IBYUOL 6e3IeKu

npo6ieMHOro Oyp’siHy B IOCiBax IIIEHMIi Ta s4-
Menio IliBgaa Ykpainu. BiH mIBUAKO IOMIMPIOETD-
csl B HAaIIpsIMax BiJj CTENOBMX /IO MiCOCTENOBUX pe-
rionis Ykpainm.

Pig Aegilops L. y cyyacHOMY TaKCOHOMiYHOMY
po3yMiHHi Hamiuye mpubmusHo 23-25 Bupis (van
Slageren, 1994; https://powo.science.kew.org/ta-
xon/17369-1) i Hanexxutp g0 Tpubu Triticeae pasom
3 mennueto (Triticum L.) Ta gesxumy iHmmmu po-
mamu 3nakiB. Aegilops cylindrica (= Cylindropyrum
cylindricum (Host) A. Love, Triticum cylindricum
(Host) Ces., Pass. & Gibelli) € anorerpamnoigom 3
CD renomamu (n = CCDD = 28 xpomocom). Lleit
BIJ] TIOLIMPEHMII MepeBakHO Ha miBgHi CximHol
€pony, y niBfieHHUX paitonax CepenHboi €Esponny,
Ha cxopi CepenzemHomop’s, B Kpumy, Ha Kakasi,
y Maniit Asii, Ipani, LlenTpanpHiit Asii, a Takox
3aHecenmit o IliBHiuHOI AMepuku Ta 6araTbox
iHmmx nosarpomiyHMx perionis cBity (Johnston,
Heyne, 1960; Prokudin et al., 1977; Hafliger, Scholz,
1981; Saufferer, 2007; USDAVIS, 2013; https://
powo.science.kew.org/taxon/urn:lsid:ipni.org:na-
mes:384583-1). BcTaHOBMTM NeEpBMHHUIT apeasn
BUJLY JOCUTD CKIafHO (/IMOBipHO, cepel3eMHOMOp-
CbKO-1paHO-TYpPaHCBbKUIT?), OCKiIIbKM BiH, O4eBUJ-
HO, HEOJJHOPA30BO IOIIMPIOBABCA JIIJVHOIO y PisHi
PerioHu 3 YaciB 3apOIKeHH: 1 PO3BUTKY 3eM/Iepo6-

ctBa (Prokudin et al., 1977; https://powo.science.
kew.org/taxon/urn:Isid:ipni.org:names:384583-1).

Aegilops cylindrica Bigomuit K Hebe3Ie4HMI
PyHepaibHMiT Ta cereTanbHuil Oyp’sH y 6aratbox
KkpaiHax. Yepe3 CBOIO CIIOpilHEHICTb 3 IIIIEHMU-
LIeI0 03UMOIO JIOTO CK/IAZIHO, a YacTO ¥ HeMOX/IU-
BO KOHTPOJIIOBATY 33 BMKOPUCTAHHA KJIACMYHUX
METOZIB YIpaBliHHA arpodironenosamu. Tak, BiH
OyB 3aHeCeHMII i CTaB IIMPOKO PO3IOBCIO/KEHUM
Hanpukinni XIX cr. y IliBHiyniit AMepuni, oco-
611BO Ha 1ociBax mieHuni o3umoi. Ilepui 3pasku
A. cylindrica B IliBHivuniil AMepuni 6ymm, odyeBuz-
HO, 3i6paHni y Cenrepsimi (urar Jenasep) y 1870
p. Bimomo, mo B 1999 p. y CIIIA A. cylindrica Bxe
3a0yp'sAHUB IIPKUOIM3HO 2 MIH I'a 1 1151 [Io1a 30i/1b-
myeTbest MpubmmsHo Ha 20 Tuc. ra mopivao (Do-
nald, Ogg, 1991; Saufferer, 2007; Mallory-Smith et
al., 2018). Jluwe 5 pocnus A. cylindrica a 1 M mo-
JKYTb 3HU3UTY NPOJYKTUBHICTD IIIEHMUIi 03MMOI
Ha 25-30% (Fleming et al., 1998; nus. Takox Yo-
ung et al., 2000). OgHOYacHO IPOOIEMOIO € Te, L0
HIBYUJIKe HApOCTaHH:A 6iomacu A. cylindrica Bocenu
CTBOPIOE CIIPUATIANBI YMOBU I 3UMiBJIi IIKiJHN-
KiB Ta XBopo6 mirennui. Ciif TaKOX 3ayBa>KUTH,

mo piacriopu (¢pparmeHTn konocy) A. cylindrica
CKJIAJHO BiJOKPEMUTH BiJj 3€pHa IIUEHMII IIic/A
HUB. Aegilops cylindrica Takox BBa>KaeTbcs iHBa-
3i/iHMM y KpaiHax Asii, Hanpuknag y Anonii. Jeaxi
Bupi Aegilops TaKOX 3aCMi4yIOTb 3Ha4YHi Ci/TbCHKO-
rocriopapcebki momi B Kurai (van Slageren, 1994;
Mallory-Smith et al., 2018; Li et al., 2022; Wang et
al., 2024).

Otxe, WBKUAKe PO3NOBCIOKeHHA A. cylindrica
Ha IliBgHi Ykpainu Hece HeOesneKy MacIITaOHMX
YpaXkeHb ITOCiBiB 3€pHOBUX KOJIOCOBUX KYNIBTYD
LVM BUJIOM, 11 KOHTPO/IIOBAaHHA IKOTO B ITOCiBax
MIIEHNII Ta AYMEHIO Ha CbOTOJHI IIPAaKTUYHO Bifi-
CYTHI ce/leKTUBHi rep6inman. YHeMOXIMBIIIOE KOH-
Tponb A. cylindrica Takox Te, 1[0 B OCTaHHI pOKu
Yy PETIOHI CIIOCTEpiraeTbcsA TEHJEHIiA CYTTEBOTrO
CKOPOYeHHsI 00pO6ITOK IPYHTY 3€pHOBMPOOHMKA-
mu. Yepes mommpenns A. cylindrica Bxe cboropHi
3HIDKYETBCSI PEHTA0eIbHICTh 3epHOBUPOOHMIITBA,
110 MOYKE IIEPENIKO/PKATY PO3BUTKY IiBJEHHUX pe-
rioniB kpaiuu. Tomy MeTOI0 JaHOI poOOTH € OITISAf,
6ionoriunux ocobmBocteit A. cylindrica Ta aHanis
MOXX/IMBYX IIUIAXIiB JIOTO KOHTPOJIIO B arpodiTore-
Hosax IliBgHa Ykpainn.

Aegilops: ocHoBHi Mop¢ornoriuHi Ta 6ionoriuni
ocobnuBocCTi

Aegilops cylindrica € ogHOpiuHOIO a60 iHKOMN IBO-
PIYHOI0 TPaB'SHOI POCIMHOIO, L0 3a3BMYAil [O-
carae Bucotu 20-40 cm (Prokudin et al., 1977;
Hafliger, Scholz, 1981; Saufferer, 2007). IIpote, 3a
HallVMU CIOCTEPEKEHHAMMY, Ha IOJAX, e BUKO-
PUCTOBYIOTbCSI a30THi [JoOpuMBa, BMUCOTA POCIMH
MOXe cAaratu ax o 100 cM, B oKpeMmi poku i Buie.

Aegilops cylindrica Ta mimeHnisg M'AKa 03uUMa
(Triticum aestivum) MalTb LOCUTb TICHUII TeHe-
TUYHUI 3B'A30K 4Yepe3 HasBHICTb CIIIBHOTO CYO-
resomy D. Ile, iiMOBipHO, € K/II040BUM (HaKTOPOM
IXHBOI afanTallii 70 XOJIOJHOTO KOHTMHEHTAa/TbHO-
ro KJIIMary Ta 3YMOBJIIOE IOTEHLiHY 3[aTHICTb
mo MbkBmaoBoro (abo it MiKpopmoBoro?) cxpe-
IIyBaHHA, AKOMY, IIPOTe, MepeIIKOKaTh Ppi3-
Hi piBHI IVIOIFHOCTI (TeTpamIoif Ta TreKCamioin,
BifmoBinHo). O6uABa BUAM HAIEXaTb O POCIUH
3 C;-porocuuresom, 1o 06yMOBIIOE CXOXi Me-
XaHi3Mu Qikcalil ByI/elo, Ta XapaKTepu3yITbCs
HOfiOHOI0 (EeHONIOTI€, INeHTUYHOI IIBUAKICTIO
poCTy i mepeBa’KHO OJHOYACHMM IPOPOCTAHHAM
Ta IPOXOMKEHHAM OCHOBHUX (pa3 pO3BUTKY. Ae-
gilops cylindrica Bupi3HseTbCs 3HaTHICTIO hoOpMY-
BaTM 3HAYHy KinbkKicTb (30-50) mpsMocTosuux

ISSN 2415-8860. Y kpaircokuti 6omaniunuii scypran. 2026. 83 (1) 61


https://powo.science.kew.org/taxon/17369-1
https://powo.science.kew.org/taxon/17369-1
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:384583-1
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:384583-1
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:384583-1
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:384583-1
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:384583-1

H.O. KOJIOAHIII Ta in.

reHepaTUBHIX IIArOHIB (cTeOer1) Ha OJHY POCIINHY,
IO CIPUAE JOTO0 iHTEHCUMBHOMY TI'€HEpPaTUBHOMY
posmHOXeHHI0. [lomi6HO [0 TIeHMIi, KOMOCKA
A. cylindrica € cups4yMu, IIOYeproBO PO3TAIIO-
BaHUMM Ha IPOTUIEKHUX CTOPOHAX IOJOBHOI OCi
KBiTKOHOCHOTO TIarOHY, YTBOPIOIOYNM XapaKTePHMUIl
BUJIOBXXEHO-IIVITIHAPMUYHMIT Kosoc. KoxkeH Kojo-
coK Mictuth 1-2 (piptue 3) 3epHiBKM YepBOHYBa-
TO-KOPMYHEBOTO KOJIbOPY, AKi JOCATAIOTH IIOBHOI
3piNoCTi 10 cepefnHM / B cepelyHi MliTa, Mic/iA 40ro
KONOCKM ocumaroThcA. Kopenesa cucrema erimor-
Cy, Ha BiJMiHy BiJj KOP€HEBOI CUCTEMU IIIEHUIIb,
HKobpe po3BUHEHA.

3anexXHO Bif YMOB BereTaliliHoro mepiogy, A.
cylindrica 3gaTHMIT UBiCTM Y TpaBHi-JIUIIHI, @ IIJIO-
TNOHOCKUTHM y NuIHi-ceprHi. IIa pocnuHa € anemo-
¢inbHOI0 (BiTpO3amM/IbHOK) Ta CaMO3aNMIbHOI.
ITunkoBi 3epHa MalTb Kymsacty ¢opmy, npiOHi
po3sMipu Ta IMafgKy CKyIbITYPy OBepXHi. PosMHO-
xeHHs A. cylindrica BinOyBaeTbcs 3a JOIOMOrO0
HacCiHHA, 3 BMKOPMCTaHHAM MeXaHi3My aBTOXO-
pii abo 6apoxopii. HaciHHs BifHOCHO nerke, ToMy
3a OIlajliB, HaBeCHi, BOCEHM, JIETKO 3MMBAETHCH
IIOBEPXHEBVMMM TOKaMM BOJM i MOXXe IepeMilly-
BaTlNCsA Ha 3Ha4Hi Bifcrani. HaciHHA BifpisHAETD-
€ WBUAKMM PO3BUTKOM IIC/IA 3alM/IEHHH, OffHA
pocimmna 3parHa npopykysatu Big 2000 mo 3000
HaciHMH. BayX/TMBO Bifi3HAYUTH, 1110 HACIHHS 30€pi-
ra€ >KUTTE3ATHICTD Y IPYHTI NIPOTATOM 4-5 POKiB
(Mallory-Smith et al., 2018).

IIpu excriepyMeHTaIbHOMY 30i/IbIIeHH] TpuBa-
nocrti nepiony micna gospiBaHHA, HaciHHA A. cylin-
drica mpopocrano pawiiie, mBunIe i 3 6imbIIMM
KiHIIEBMM BiICOTKOM CXOXXOCTi NOPiBHAHO 3 Ha-
CiHHAM, 1110 HE 3a3HAJIO BIIMBY IEPIOAY MiC/IA [0-
3piBanHA. [IpopocTaHHA HaciHHA, IO NepebyBaIo
B CTaHi CIIOKOIO, 3a/Ie)KaJI0 BiJl TEMIIEPATYPH IHKY-
6arnii Ta yMOB TeMpsiBU / OCBiTIeHHA. BruganeHHs
KOJIOCKIB IiJBUIIMIO KiHIIEBY CXOXKiCTb BTOPMH-
HO po3TalloBaHoro Hacinua A. cylindrica o 96%,
301MBLINITO MIBU/KICTh IPOPOCTAHHS i CKOPOTHUIIO
KUIBKICTD [HIB, HEOOXimHUMX [y JocArHeHHsA 50%
cxoxocti, go 6 pHiB (Fandrich, Mallory-Smith,
2005). Takum umHOM, 3a ypakeHHs A. cylindrica
IIKiHMKaMM, a60 X 3a IT03aKOPEHeBOro 3aCTOCY-
BaHHsA repOilufiB, HeypaKeHi cre6ma, BiporigHo,
OynyTh NPORYKYBAaTH HACIHHA 3 MiIBUIEHUM piB-
HEM CXO>KOCTI.

BcranosneHo, mo HacinuA A. cylindrica Mae nu-
K/Ii4Hi Ce30HHi 3MiHM 3[JaTHOCTI [O NPOPOCTaH-
HA y TONbOBUX yMOBax. Menme 8% HaciHHA A.
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cylindrica ByxwIO micnA 2 pokiB, KoMK JOro 3a-
JIMIIVIY Ha TIOBEPXHi IPYHTY ab0 3aKoIlyBalu Ha
rnbuHy 5 cM. Ilepiogy Hait6ibUINX BTpaT HACiH-
Hs1 36iranucs 3 mepiogamu MKOBMX CXO/iB BOCEHNU
(xiHe1p BepecHs i )KOBTeHb). 3JaTHICTh HACIHHA JI0
IIPOPOCTaHH:A TAaKOX JOCAraja IKy BOCEHU i IIe-
penyBaa mepiofy HaibinbUIOL MOTBOBOI CXOXKOCTI
Ta HANOIMBIIOrO 3HVDKEHHS BYDKMBAHHS HACiHHA
(Donald, 1991). Criokiit y A. cylindrica moxe miepe-
LIKOJ)KaT! IIPOPOCTAaHHIO HACIHHA y CBDKO3/IaMa-
HUX KOJIOCKAX JI0 OCeHi, KOy TeMIiepaTypu 6yayTh
HU3bKMMM i BOJIOra CTaHe JOCTYHNHOW. OCKinbKK
KOJIOCKM Yy KOJIOCi MOXXYTb MaTu IO 2 HAaCiHWHM,
TO BM3Ha4Ya/M KiHLEBUI BiICOTOK CXOXOCTi Iep-
BUHHOTO Ta BTOPVHHOIO HAacCiHHA, AKMII HIKOIU He
craHoByB 100% (Fandrich, Mallory-Smith, 2005);
TOOTO, IIeBHA YaCTKa HACIHHA BUJlY 3HAXOAUTHCA Y
CTaHi CIIOKOIO i I103a OCIHHbO-3MIMOBYM IIE€PIOLOM.

Aegilops cylindrica XxapakTepu3yeTbcsi BUCOKOIO
31IMO- Ta IIOCYXOCTINKICTIO, 1[0 pOOUTH Lieil BUJ,
BJMICOKO a[JalTUBHUM [O CKIafiHUX i HECIIPUATIN-
BUX KITIMaTMYHMX YMOB. BaXkmuBoio 0co6nmBicTio
€ TAKOXX TOJIEPAHTHICTD JIO 3aCONIEHOCTI IPYHTY, 11O
T03BOJIA€ JIOMY YCIIIITHO IOMIMPIOBAaTUCA Ha 3aCO-
nennx tepuropiax (Kiani et al., 2017; Desheva et
al., 2025).

Aegilops: eBOMIOLVIHMII Ta TeHe TUYIHMII
KOHTEKCT

Ictopruno Bupm Aegilops BifirpaBany KIo4oBY
ponb y inoreHeTMYHOMY PO3BUTKY IILIEHUIL, O6y-
Oy4yu JIOHOpaMM T€HOMiB y CK/IAaJHUX IIpoliecax
MOJIIUIOIIHOTO BUIOYTBOPEHHA, 110 IIPU3BENN [0
dbopMyBaHHS Cy4acHOI TeKCamIoifHOI IIIeHnIi
M'sikoi (Triticum aestivum). Ha cboropHi Bupn Aegi-
lops MalOTb IPaKTUYHY LiHHICTD 5K JPKEpPeJIo reHe-
TUYHOTO Pi3HOMAHITTA Ta HMIMPOKO BUKOPMUCTOBY-
I0THCS B CENEKIITHNX MIPOTPAMaX Ji/IA MOJINIIEHH
XapaKTepUCTUK KyIbTypHOI mmennni (Morgun et
al., 2021; Gaurav et al., 2021; Baik et al., 2021; Avni
etal., 2022).

3’ACyBaHHS 3aKOHOMIPHOCTe!l  eBOJIOLIIHO-
ro po3BuTKy pony Aegilops mae ¢yHmameHTambHe
3Ha4YeHHA y (HOpPMyBaHHI Cy4acHUX BUAIB i KyIb-
tuBapiB muennui (Triticum), O MiAKPECTIOETbCS
BaroMicTIo sIBUIL IPUPOIHOI ribpuansanii Ta mosmi-
wroinii (Kishii, 2019). 3a3naueni mporiecu, 1o me-
pen6avaoTb 00'€eIHAHHA CYyOreHOMIB pi3sHUX BUJIIB
Yy MeXax KOMIIIEKCHOTO T€HOMY OffHOTO Tibpmmo-
TeHHOTO IOJIIIIOIfHOTrO BUJY, 3yMOBWIN (opMmy-
BaHHs T€TEPOTeHHOTO TeHETUYHOro (OHAY, AKUIL

ISSN 2415-8860. Ukrainian Botanical Journal. 2026. 83 (1)



Aegilops cylindrica B arporieHO3ax: 3arpo3u /s IIPOJIOBO/IBYUOL 6e3IeKu

CTaB CKJIa[OBOIO IIO/Ia/IbIIOL CENIEKIIiI Ta YCIiITHOL
ajanTauii MIIeHNUIi A0 pi3HOMAHITHUX €KOJIOrid-
HUX yMOB ICHyBaHHA. [leTajibHe [OCHIIKEHHA
eBOJIIOIITHIX B3a€EMO3B'A3KIB, IO iCHYIOTH MiX
ponmamu Aegilops ta Triticum, Hafae niHHY iHdOp-
Malilo /I pO3yMiHHA MOXOKEeHHA Ta AnBepcrdi-
Kalii kynpTypHoi mienuni. Ile Takox Bifkpusae
MOXXTMBOCTI /151 epeKTMBHOTO BUKOPUCTAHHS Te-
HeTUYHNX pecypciB pony Aegilops y cydacHux ce-
JIeKLiTHUX IporpaMax, COpsIMOBaHNMX Ha 3HayHe
MiIBUIIEHHS BPOXKAHOCTI Ta IOKPAIleHHA I10-
Ka3HMKIB CTIMIKOCTi NIIEHMII 4O HECHPUATIUBUX
(dakTopiB HABKOMMIIHBOTO cepenoBuina (Zhou et
al., 2020).

ITepexpecne sanmnenns Aegilops i mumeHmigi:
npo6nemMa 3arpo3u cOpTOBill YNCTOTI

BBaxkaeTbcs, 110 TepexpecHe 3alMIeHHSA MiX
KynbTuBOBaHOW0 nueHuneio (Triticum aestivum)
Ta JuKopocmuMmy Bupamu Aegilops, 3okpema A.
cylindrica, € cepito3HOI0 3arpo30I0 [/Is CY4acCHOTO
POCIMHHMIITBA. YTBOPEHHS XUTTE3RATHUX TiOpu-
IiB BHACJIIZOK LIBOTO IIPOLIECY MOXKE NPU3BOANUTH
10 yCIaAKyBaHHA HeOaXXaHNX XapaKTepPUCTUK Bif
JIVMKUX DOIMYIB, Cepefl AKUMX HU3bKAa BPOXKAIHICTD,
CXUJIbHICTD 10 OCUIIAHHA 3€PHA Ta MifIBUILleHa 9y T-
MMBICTD 10 30yIHUKIB XBOpo6. VMoBipHa iHTpO-
rpecisg reHeTMYHOro Matepiany Aegilops y reHoM
MIIEHNUI] COPUYMHSAE BTPATy COPTOBOI UNUCTOTH,
IO YCKJIQJHIOE BUPOOHUIITBO BYCOKOSIKICHOTO
3epHa Ta CTBOPIOE 3HAYHI IIpo6IeMH [yis arpapHo-
ro cekropy (Zhang et al., 2015; Arora et al., 2019;
Levy, Feldman, 2022). OcobnuBe 3aHEIOKOEHHS
BUK/IVMKA€E TEPEHECEHHs TeHiB Pe3NCTEHTHOCTI 10
rep6inupais Big mmenuni go Bupis Aegilops, mo
MO>XKe IpU3BECTH 10 (POPMYBaHHA PE3UCTEHTHO-
cTi y 6iotunis 6yp'sHiB. Lle ycknagHIOE KOHTPOIb
HaJl HUMM Ta HOTpebye 30i/IbliIeHHsT BUTPAT Ha 3a-
crocyBaHHA rep6inuais. HekoHTponboBaHe mepe-
XpecHe 3allMjIeHHSI MOXKe CIPUYMHUTHU 3HVDKEHHS
arpOHOMIYHOI LIHHOCTI COpPTiB MIIEHMI]i, IHOTip-
IIEHHA AKOCTi BPOXKAI0 Ta CTBOPEHHSA PU3MKIB JI/1A
CTaJIOTO CiNbCbKOTO TOCIIOAAPCTBA. 3 OITIAZY Ha 1ie,
po3pobka Ta peasisalis [jieBux crpaTeriit ympas-
JIHHS, COPSMOBAaHMX HA 3aMOOIiraHHS I[[bOTO SIBU-
1ja, € KPUTUYHO BOKIMBUMMI AJIs 30€peKeHHs re-
HeTMYHOI YMCTOTHU Ta MiATPUMKM IIPORYKTUBHOCTI
MOCiBiB IIIIEHNII].

MexaHi3M IepexpecHOro 3amnyjieHHs MDK Iie-
Hunero ta Bupgamu Aegilops, sokpema A. cylindri-
ca, IPYHTYETbCA Ha KiIbKOX K/IIOYOBUX YMHHMKAX,

IO CHpUAIOTH YCHIHIN Tribpuausanii. Baxmm-
By pOIb Bifjirpa€e TeHeTMYHa CIIOPifHEHICTh MIX
UMM POJaMy, CTBOPIOKOYM O610/I0TiYHY OCHOBY
O CyMICHOCTI ramMer mij 4ac samnigHenHs. Io-
JaTKOBO, CIHiIbHUII OCIHHBO-3MIMOBO-BECHIHUI
XKUTTEBUIT LIUKJI 000X POCIIVH 3a0e3Iedye CUHXPO-
Hi3aIiio mepiofiB IXHBOTO LBITIHHA, IO 30i/MbIIyE
JIMOBIpHICTh IIEpEHECEHHA NMWIKY Ta NOTEHIIHY
MOYK/IMBIiCTD YCIIIIIHOTO 3aIUTifHEeHHA. BaxkmmBoro
CK/IaJIOBOI0 IIPOLIECY € XapaKTepHMI JId 3J1aKiB
aHeMODiNbHUIT TUIT 3aNIMIeHHSI, KO/ 06MBi poc-
JIVIHU IIPOAYKYIOTb 3HAaUHi 00CSATY MUJIKY, 3HATHOTO
JIETKO TIEPEHOCUTHUCS BITPOM Ha BEIMKI BifCTaHi.
Emmipnuni gani (Seefeldt et al., 1998) BxasyioTs
Ha Te, 10 YaCTOTa CIIOHTAHHOTO IIEPEXPECHOTO 3a-
IWIEHHA MDK nueHuneo Ta A. cylindrica 3a npu-
ponHMX yMoB KonuBaerbcsa B Mexax 0,02-1,6%.
Ile migxpec/no€e BiTHOCHO HU3bKY, ajle BCe K HasAB-
Hy a0 i 3HauyIly IMOBipHicTb ribpuamsanii Mix
UMMM BUJAMM B TIPUPOJHOMY Ta aHTPOIIOIE€HHO
3MiHEHOMY cepefoBuili. BinmosigHo, opHiero 3i
CK/IQJOBMX YCHIIIHOTO KOHTponw A. cylindrica €
pO3pMB L€l CMHXPOHi3alil PO3BUTKY, HAIIPUK/IAJ
3a IIi3HIX IOCiBiB INIIEHMII 03MMOI, HacamIepes
TUX COPTIiB, fAKi J0Ope BUTPUMYIOTb Lii IIOCiBY Ta
MOXXYTb KYIINTICA HaBECHI.

Hacnipxu nepexpecHoro sanmmieHHA

Brpara copTOBOI YMCTOTM CTAHOBUTD CEPIIO3HY 3a-
Tpo3y [N CYy4acHOTO pocIMHHMITBA. CIOHTaHHe
CXpelyBaHHs nuieHnui 3 A. cylindrica npusBoguTh
J10 TIOSIBY TiOpUAIB, AKi XapaKTepU3YIOTbCS 3HIKe-
HOI0 BPOXKalHiCTIO, MOTipLUIEHMMM ITOKa3HMKaMMU
SIKOCTi 3epHa Ta HeCcTabiIPHOI0 aJanTUBHICTIO [0
Ppi3HOMaHITHMX arpoKIiMaTMYHMUX YMOB. 3Milly-
BaHHs TeHeTUYHOI CTPYKTYPU COPTIB € 0COOINBO
He6e3NeyHNM, OCKIIbKI BOHO HifpuBae epeKTuB-
HICTh HACIHHMITBA, IJO € KIIOYOBUM (aKTOPOM
[t 3abe3ledeHHs] CTabiIPHOTO BUPOOHMIITBA
BUCOKOsIKicHOTO 3epHa (Seefeldt et al., 1998; Lyon,
Barroso, 2021).

[TepeHeceHHsT Pe3UCTEHTHOCTI /[0 TepOiupiB,
30kpeMa 3a Bukopuctauusa cucremu Clearfield y
BMPOLIYBaHHI MIIE€HNII, CTAHOBUTb 3HAUHY arpo-
HOMIUHY mpobieMy, 10 noTpedye H6e3nepepBHOrO
MOHITOPUHTY (iTOIeHO3iB CTOCOBHO BUHVKHEHHS
pe3uCTeHTHUX 6ioTumiB Oyp’sHiB, a TaKOX edek-
TUBHMX cTpareriit mpotupii (Seefeldt et al., 1998).
YermapkyBaHHsSL O3HaKM CTiIKOCTI Jo TepOinupiB
Bix TiOpw/iB mIIeHUI, OTpMMaHUX 3a TOIOMO-
TOI0 TEXHOJIOTN, fAKi 3a0e3NedyloTb pOCIVHAM
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Pe3UCTEeHTHICTb, MOXe CIPUYMHUTH IOUIMPEHH:A
1€l 03HAKM y MOMY/IALiAX Oyp'sAHIB, YCKIagHIO0-
4y 60poTHOY 3 HUMM Ta IifiBUILYI0UM repOinyaHe
HaBaHTaKeHHs Ha ¢iroueHo3u. BigmosifHo 1o pe-
3y/IbTaTiB OCIiKeHb (30kpema Donaldson et al.,
2002), dopmyBaHHs TiOpUAIB, PESUCTEHTHUX IO
AJIC-rep6itujiB, BU3HAYEHO 5K OfIMH i3 KPUTUY-
HUX PU3MKIB, 1[0 aCOLIIOIOTHCA 3 BUKOPVCTAHHAM
cuctemu Clearfield.

BuspneHHsA Takux ribpupiB y KOMepLiiiHUX
HAaCiHHEBUX NOCiBaX € KPUTUYHOK IIpo6IeMoro,
10 0OMeXye MOKIMBOCTI ceprudikanil HaciHHS
Ta CTAaHOBUTb CEPIIO3HY 3arpo3y AjIsi BUPOOHU-
KiB HaCiHHEBOro Martepiany. Busap Takux pocnmu
MO>K€ MaTyl HEraTMBHI HaC/liIK!, IIOYMHAIOYN Bif
aHy/moBaHHA ceprudikaTiB Ha BignoBimHi mapril
HaCiHHA Ta 3aKiHYYIOYM HaKAaJaHHAM 3HAYHUX
¢dinancoBux mrpadiB Ha KOMIAHii-BUPOOHUKIL.
BusiBneHHst ribpujiB MoKe IpU3BECTU O TOBHOI
3a00pOHM Ha peaiisallilo MPOAYKLii, IO 3aBHae
BiIYYTHMX €KOHOMIUHMX 30UTKiB Ta mifpuBae
moBipy mo Bumpob6HMka/kpainu Ha puHkKy (USDA
Forest Service, 2014). OT>ke, HEOOXiTHMIT TTOCU-
JIEHUI KOHTPO/Ib AKOCTI, 10 BK/IIOYA€ T€HETUYHY
ineHTHdikauio Ta peTe/bHY IepeBipKy Ha BiAIo-
BiIHICTb COPTY, 106 3a6e3MeunTy aBTEHTUYHICTDh
Ta YKCTOTY HACiHHA 3a npucyTHOCTI A. cylindrica
B arpoiToreHo3ax.

Cnip 3a3HaunTy, Mo B ymoBax IliBgua Ykpainm,
me A. cylindrica mocuth noumpenuii, 1A npobe-
Ma, 3a HasBHMMM CIIOCTEPEXEHHAMM, € He3Had-
Howo. IlepexpecHe 3ammneHHA MDK IIIEHUIEI0 Ta
erizioncoM icHye, ane pepTWIbHUX, a TUM Oinblie,
CTabIIbHMX TOXIJHMX Bifi TAKOI CIOHTAHHOI Ti6pu-
IM3aLii 1o OCTaHHBOTO Yacy He 3adikcoBano. [Ipn-
YMHOIO LIbOTO MOXKe OyTu Taki paxropu (see Seefel-
dt et al., 19987; Schoenenberger et al., 2006; Gaines
etal., 2008; Martins et al., 2016, etc.). [enomHa ¢pop-
myna nmennni AABBDD, 2n = 6x = 42, erinoncy
muiagpuaroro CCDD, 2n = 4x = 28. To6to, nuiie
opuH cybrenoM D y umx BupiB crnopigHenmit. ¥
riopuga F1 ABCDD y Mmeit03i KOH'IOTYIOTb JMIiIe
xpoMocomMu cybreHoMiB D, ski € BucOko romosno-
rivnumu. Pemra xpomocom (21 xpomocoma, AB
i C) Bci yHiBazeHTH, a iMOBipHicTb OpPMyBaHHA
TeHeTNYHO 30a/laHCOBAHMX JXUTTE3NATHUX TaMeT
Iy>ke Husbka. Y pesynbrari riopuy F1 € crepunb-
HUM I He 3JaTHUIT PO YKYBAaTH XUTTE3ATHI poc-
mmHN. PepTUIbHOCTI y Ti6pUAiB MOX/INBO JOCATTI
JNIIe NUIAXOM IMITYYHOTO 6€KKPOCY Ha KYIbTYPHY
nureHnio. I HaBiTh mica mry4ynoro 6exkpocy BC1
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orpuMatyt GepTUIbHI TEHOTUIIN JOCUTDb CKIA/IHO.
Tomy MO>XHa BMC/IOBUTH IIeBHi CYMHiBU IIOAO 3a-
OpyAHEHHSI HACiHHEBUX IIOCIBiB >KUTTE3JATHUMMU
TeHOTUIIAMM, 110 BMHMKAIOTH BiJl CIIOHTAHHOI Ti-
Opuausanii muenuni ta erinoncy. IIpo6nema Mmoxxe
OyTu nuiIe y 1mosiBi Ha HaCIHHMIIBKUX IIOCiBax He-
TUnoBux pociuH F1 ribpuaHOro moXomKeHHs, sKi
€ CTePUIbHUMM Ta HEXKUTTESJATHUMMU.

Cnoco6nu miHimisanii pusnky KoHTamMiHamii
arpodironenosis Aegilops cylindrica

Konrponp nomynauiit Bupis popy Aegilops B
arpo¢iToIeHo3axX € CKIafHUM NUTaHHAM. Mox-
JIMBYIM JIOTO BMPIIIEHHAM € BIPOBAJKEHHA iH-
TErpOBAHOTO IIJAXOAY, AKUIL OXOIUIIOE JeKilTbKa
BOXIUBMX CKIafloBuX. Ilepuioueprosum € cTBo-
peHHA 6ydepHMX 30H 3 [UCTAHI[iEI0 He MEHIIe
300 M MK IociBaMM IIIEHUII Ta JIOKalissMU
3poctanss A. cylindrica, sikmo 1e MmoxxnuBo. 1e
0akaHoO [JIA TOTO, 06 3aI06irTN MepexpecHOMY
3aIM/IEHHI0 Ta OOMEXNUTHU PO3MOBCIOIKeHHA Ha-
CiHHSA 6yp'51Hy, AK NiZTBEPIKEHO NOCTiIKEHHAMN
(Lyon, Baltensperger, 1995; Lyon, Barroso, 2021).
IOns edexTuBHOCTI Takoi poboTu cmif 3acToco-
BYBaTV M€XaHiYHi Ta XiMi4yHi MeTOM KOHTPOIIO,
AKi 3an06iraloThb yTBOpeHHI0 HaciHHA. CucTema-
TUYHE 3HUIIEHHA A. cylindrica K Ha IONAX, TaK 1
Ha IpUWIEITINX TEPUTOPiAX, € MOCTIIHUM 3aBJaH-
HsaM. [Ipu Bubopi copriB mieHuUIi Cif HajjaBaTn
HepeBary TUM, SIKi He MalOTb TeHeTYHO Mofudi-
KOBaHOI CTilIKOCTi 0 rep6inuaiB, 0co61mBoO y pe-
rioHax 3 BMCOKUM piBHeM moummpeHocTi A. cylin-
drica, ne Bxe igentndikonani AJIC-pesnucreHTHI
6ioTumnu 6yp'sHiB. BpoBamKeHHs CTIIKUX 1O Ail
iMifla30IiHOHIB COPTiB MOJKe CIIPUATU PO3BUTKY
AJIC-pesucTeHTHUX NOMY/IALil Oyp'ssHY Ta 3Ha4-
HO YCKIaJHUTH MOfanbIry 60porsby 3 Hum (My-
khalska, Schwartau, 2022; Schwartau et al., 2023).
BripoBajkeHHsI HayKoOBO OOIPYHTOBaHOI ciBo-
3MiHM 3 IIEpPEXO/IOM Ha aJIbTEPHATUBHI KY/IbTYPH
B paliOHaX 3 BMCOKOI LIiMbHICTIO MOMyNALii A.
cylindrica € BaXXTMBUM KPOKOM [0 PO3PUBY XKUT-
TEBOTO LUKy Lboro 6yp'sHy. Takmit migxin mos-
BOJIUTDb CYTTEBO 3HU3UTY YNCENbHICTD iacmop A.
cylindrica B rpyHTi Ta cOpMyBaTH MEHII CIIPU-
ATINBE CepefoBUILe /I 10r0 PO3MOBCIOIKEHHA.
Y koMmmtekci, i 3axomy copmATUMYTH Gopmy-
BaHHIO €KOJIOTiYHO Oe3levHux arpodiroueHosis
Ta MOKPAIeHHIO IPOAYKTUBHOCTI Ta AKICHUX I10-
Ka3HMKIB 3epHa NIIEHNI, 1[0 3a0e3NeYnTb CTa-
TIUI PO3BUTOK POCIMHHUIITBA.
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Teorpadivne mommpeHHs pe3NCTEHTHOCTI

PesucreHTHICTD [0 TepOinuyiB cTae Bee OinbLI cep-
1103HOI0 PO06IEMOI0 B POCIMHHUIITBI, a 1i reorpa-
(iuHe moMmMpeHH:A iMoCcTpye CKIagHICTD i AuHa-
MIYHICTb afjlanTuBHOI eBomoLil Oyp'aniB. Hapasi y
CBITi Ha/lMi4yeThbcA NOHa[, 540 yHiIKaIbHNX BUIIAJKiB
(Bup — cailt g#ii) pesucreHTHOCTI 6ioTUIiB OYyp's-
HiB (cepen sxux 156 BupiB fBOONMBHUX i 117 BM-
IiB OHOJONMBHUX POCINH) 10 repbinnpis. Byp'suu
chopMyBamyu pe3uCTeHTHICTb o 21 3 31 Bigomoro
cailty pii repbinypis i o 168 pisHmx rep6iunzis.
Pe3ucrenTHi o rep6inupis 6iotumnm 6yp'saHiB Oymu
3apeecTpoBaHi Ha 102 KyapTypax y 75 KpaiHax
(Heap, 2026).

Y Cnony4yennx IllTarax AMepuku, 30kpema B
mrarax Kausac, Kosmopago ta BammHrros, cnocre-
piraioTbcst Habinple BUMAAKIB PO3BUTKY CTiNIKO-
cTi fjo inribiropis AJIC y monynsuiax A. cylindrica,
o mipTBeppKeHo gocmimkenusamu (Donald, Ogg,
1991).

B VkpaiHi Bif3Ha4aeTbCcA TEHMEHLiA, fAKa BHU-
KIMKA€E 3aHEIIOKOEHHS IIOJI0 MOXK/IVBOI TIOSBU
ocepeJiKiB MifBUIIEHOI TONEPaHTHOCTI BUJIIB Aegi-
lops mo rep6iumpiB B arpolieHo3ax, sKi 3a3HAIOTH
inTeHCHMBHOrO XiMidHOrO 00p06iTKY. Hespaxkaoun
Ha Te, IO IIi JaHi HOTpe6y10Tb TIIOMATKOBOTO M-
TBEPJ)KEHHSA, BOHM CUTHA/I3YIOTh IIPO MOTEHIIIHY
3arposy i1 epeKTUBHOCTI KOHTPOIO Oyp'sHIiB y
CI/IBCPKOTOCIIONAPCbKOMY BUPOOHMUTBI. 3  Me-
TOI0 00'€KTVMBHOI OIIHKM CUTYalil Ta BU3HAYEHHS
MaciTabiB MOMMPEHHS 1IHOTO SIBUIIA, HEOOXifHO
iHilliIoBaTU INPOBEJEHHA KOMIUIEKCHUX HAayKOBUX
TOCTIIKEHb, CIPAMOBAHNX Ha BU3HAYEHHSA PiBHIB
TonepaHTHOCTI A. cylindrica no rep6inupis. Bax-
JINBUM €TaIloM JIOC/i/[P)KeHb € BCTAHOBJICHHSA MeXa-
Hi3MiB pe3MCTEHTHOCTI, 1110 JIe)KaTh B OCHOBI afiall-
Talil BUAYy #o Aii rep6inmmiB.

[Tpo6mema moMmMpeHHS PE3UCTEHTHOCTI erion-
cy mo pAil rep6inuaiB croctepiraerbes it y Kurai,
3okpeMa y Buny A. tauschii Cosson. Lleit mukmit
ponud mumeHuti, JoHop D-reHomy, mmpoxo pos-
TOBCIOJPKEHNII B arpoljeHo3ax IIIEHUIl B KUTail-
cpkux nposiHniax [lampayn, Ilanbci, XeHaHb
ta Xeb6eii (Li et al., 2022; Wang et al., 2024). Voro
MIOIINMPEHHA B IIOCiBaxX IIIEHUII CTBOPIOE 3HAYHI
TPYAHOILLI 1A TPAJULIAHUX METOMiB KOHTPOJIIO,
0COONMMBO B KOHTEKCTI OOMEXEHOI CiBO3MIHM Ta
iHTeHCMBHOTrO 3acToCyBaHHA rep6iumpis. Buss-
JIEHO, IO MONyNIALil A. tauschii 8 Kurtai meMoH-
CTPYIOTb PE3UCTEHTHICTD 10 TepOilugy Me30Cyb-
¢dypon-mMetuny. 1l pesucTeHTHICTH 3yMOBIIeHA

MeTabOMiYHNMI MeXaHi3MaMMy, a He MyTaIliIMu B
rerax 1inboBux ¢pepmentis (AJIC). ITigBuiena ak-
TUBHICTb pepMeHTIB leTOKCHKaIlil, 30KpeMa LUTO-
xpomy P450 Ta riayrarion-S-tpancdepasu (GST),
Biflirpae KIHOYOBY ponb y MeTabomisMi repoinuagy
IO HeaKTUBHUX CIIONYK, TMM CaMMM 3HIDKYIOUM
jtoro TokcuuHMit BrvmB Ha pocnuuu (Nakka et al.,
2015; Zhang et al., 2022).

Edextusnicts kouTpomnto Aegilops cylindrica
repOinugaMu Ta pe3sUCTEHTHICTH

Konurpomosanus Aegilops cylindrica y mnociBax
MIIEeHNIi 03UMOI € CKJIAaJHUM 3aBHaHHAM. Y Ha-
mmx gocmigax 2024-2025 pp. y MukonaiscbKiii Ta
Opecpkilt 0o6macTsX rpaMiHiNUAM MiHOKCaZeH Ta
dypope, SKi € CeNeKTMBHMMU ILIOO OFHOPIYHUX
3/IaKOBUX BUJIIB Y IIOCiBax IIIEHMII Ta AYMEHIO,
BUABWINCA Hee(EKTMBHUMM Y KOHTPOJIIOBaHHI
Bupy. Oryasudon-6yTun Mae nomipHy aKTMBHICTb
1070 KOHTpooBaHHs A. cylindrica 3a mosaxope-
HEBOI'O 3aCTOCYBaHHs, IPOTE BiH CENEKTUBHMUIA
nuile y TociBaX ABOJONBHUX KyIbTYp. Bucokoe-
dexTUBHI KOMIO3MIil, HAIPUK/IA] HEeHAMMeTaTiH
+ pudnydeHikaH + XIOPTONYpPOH, HeeeKTUBHI
npu KoHTpomoBaHHi A. cylindrica 3a mosaxope-
HEBOTO 3aCTOCYBaHHA 11 MAIOThb OOMEXeHy Zilo y
KOHTPOJIIOBaHHI BUJY 3a JOCXOIOBOIO BHECEHHS.
HeedextuBunumu y koHTponmoBanHi A. cylindrica
Oyt KoMIo3muii TpuOeHypoH-MeTumn + TUdeH-
cynbdypoH-MeTII Y BUCOKMX J03ax i axmoHideH
3 pudnydenikaHoM. Bimome 3acTocyBaHHsS Ipo-
HOKCUMKap6a3oHy Il KOHTpomoBaHHA A. cylin-
drica, mpote repbinup BigHOCHTBCA 1O AJIC-iH-
ribitopiB i B IepCreKTWBi, 3a JOr0 LIMPOKOTO
3aCTOCYBAaHHA Y IIBJEHHMX perioHax [ep’KaBl,
npobnemu BuHMKHeHHs AJIC-pe3ucTeHTHMX 6io-
TUIB Oyp'sAHIB OYAYTb IOCUTIOBATHCS.

ITomipHO eeKTMBHMMY y KOHTPOTIOBAHHI IIpu-
CYTHOCTi POCIMH € HECEeeKTUBHI IiCIACXOM0Bi
repbiuyau, Hampukaag —¢GochoHOMETUNTTIINH
(rmidocar), mpoTe Oro BMKOPUCTAHHS MOXKIIHU-
Be JMIIe B iHTepBajax MDX KyIbTypamiy, abo Ha
HeCiTbCbKOTOCIIONAPCHKUX IIJIOMIAX, [ieé POCINH
erizoncy cyTTeBO MeHmle, i Ii 06pobkm Mano
BIUIMBAaIOTh Ha 3HIDKEHHsA IIPUCYTHOCTI BUAY B
arpodiroreHosi.

Mox/MBUM pillleHHAM HpobreMu Moxe 6yTu
JI0OCXOfIOBe BHECEHH: iHri6iTOpy MITOTMYHOTO Liu-
K1y (IeHAVMeTaliH TOIIO) 3 HACTYITHOK II03aKO-
peHeBoo 06pobKoro mpokcynramoM. IIpore, B ymo-
BaxX IIOJIbOBUX MAOCHIIiB MAaHWII MigXiJ, BUSBUBCSA
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Majio epeKTUBHMM, Y BUPOOHMYMX TOCiBax edek-
tuBHicTp AJIC-iHribiTopy mipokcymamy Oyma He-
3HAYHOI0 3 TOMITHMM BapilOBaHHAM MiX JOCIIi-
JaMIy, Ta NPOsABOM (QITOTOKCMYHOCTI [1O IIIeHMI
3a YMOB 3aCTOCYBaHH:A IepOiluy B KOMIIO3MIIiAX
(nanpukIaz i3 iHribiropaMy MOHOOKCUTEHA3 KJIacy
dbochopopranivanx iHcekTUUMAIB). BapioBaHHS
edextuBHOCTI AJIC-iHTribiTOpYy mipOKCynamy Io-
Tpebye nepesipku nomynauiit A. cylindrica na Ilis-
OHI OO0 MPUCYTHOCTI Pe3UCTEHTHOCTI Y BUAY LO
rep6iunzis knacy AJIC-inri6iTopis.

ITpobnema pesucreHTHOCTI BUALiB pony Aegilops,
ocobmuBo A. cylindrica po rep6iunpis nporsarom
OCTaHHIX IeCATWIITh CTajia CK/IaJHOIO Y BUPillIeHHi
B 0araTboX perioHax CBiTYy, je OCHOBOIO POCIVIHHU-
IITBa € BUpOIIyBaHHA nieHnii o3umoi (Ball et al.,
1999; Young et al., 2000, 2010; Gornish et al., 2018).
Takox TIOKasaHO y IPOTHO3HUMX HOCTI/PKEHHAX,
o CTiiiKa /10 iMa3aMOKCy IIIEeHWIA MOXe OyTu
IHCTpYMEHTOM [/ YNPaBIiHHA IONyIALiAMHU A.
cylindrica, 0co6mMBO AKIIO NMOENHYETbCA 3i CiBO-
3MiHaMU, SIKi BK/IIOYAKOTh Map abo iHIii KYZIbTYpH,
okpim murenni o3umoi cucremn Clearfield (Han-
son et al., 2002).

B VYkpaini B mepiopg 2015-2024 pp. BUABIEHO
criiiki go AJIC Bupm 6yp'sHiB. BcraHOBNEHO, 110
6iotun 6yp'sny Echinochloa crus-galli (L.) P. Be-
auv., CTiMiKMI 1O iMiZla30/1iHOHIB, Ma€ IlepeXpecHy
CTIMIKICTD [JO LIMPOKO BUKOPMCTOBYBAHNX repbinu-
IiB KaciB cyn1b(OHIZICEYOBMHU Ta TpUA3OIIiph-
MiguHiB. Ife 3HaYHO 0OMeXye MOKIMBOCTI XiMid-
HOTO KOHTPOJIIO BUIY Ha IIOCIBax pUCY, MIIE€HNII,
KYKYPY/3H, COHAIIHMKY, coi Tomjo. Y Giotumy E.
crus-galli He BUSIB/ICHO MY/IBTMPE3UCTEHTHOCTI 1O
rep6inuaiB — iHri6itopiB 5-eHONMipyBiMMINKi-
Mar-3-¢ocharcuHTasyu (HecelneKTUBHUIT Ilido-
car) ta anetun-KoA-kap6okcunasu (micmscxonosi
rpaMiHinuan). Y HOMIMPEHUX [BOJONbHMUX BUJIIB
Amaranthus retroflexus L., Chenopodium album L.
BCTAaHOBJIEHO PE€3UCTEHTHICTh [0 1Mifla30JiHOHIB
— imasamipy Ta imasamokcy. IcHye Kkpoc-pesuc-
TEHTHICTb 10 repbiumaiB — inribiropis AJIC kmacy
Cy/nb(}OHINICEYOBMH, a TAKOX /10 HOXiTHNX TPUA30-
JIiHOHIB, NOXiIHMX TpuasonnipumiguHis. He BuaB-
neHo pesucTeHTHOCTI E. crus-galli o miHokcajeny,
a TakoX pesucteHTHOCTI A. retroflexus, C. album,
Ambrosia artemisiifolia L. go rep6inupis kmacy mo-
XigHuX rmiumMHy — raidocary, peHokcuKap6oKcn-
naTiB — 2,4-JI, 6€H30JIHOI KUC/IOTH — OUKaMOu;
TPULIETOHIB — TOIpaMe30HY; AndeninoBux edipis
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— akjoHideny; nipuauakapookcunaris (Mykhals-
ka, Schwartau, 2022).

Y 2022-2023 pp. 6yno BUABIEHO BXKe MY/IbTH-
pesucreHTHicTh A. artemisiifolia mo iHriOyBaHHs
AJIC HRAC rpymu 2 + iHribyBaHHs NpPOTOIOp-
¢ipunorenokcupasuy HRAC rpymn 14. Ambrosia
artemisiifolia € mpo61eMo0 B MOCIBaX COHSIUIHUKY
B IliBgenniit ta IlenTpanbhilt Ykpaini B ocTaHHi
pokn. Bussnenus pesucrentrux go AJIC 6ioTumis
Echinochloa crus-galli var. crus-galli, Amaranthus
retroflexus, Chenopodium album, Ambrosia arte-
misiifolia y NiBIeHHINl Ta LeHTpabHiil YacTMHAX
YKkpaiHu cBifuuTh 1mpo 0OMeXeHY edeKTUBHICTb
KOHTpomo Oyp'sHiB rep6inupamu. Ile morpebye
CYTTEBOTO IEpernAny NPMHINIIB CiBO3MIH i cmo-
co6iB 60poTbOM 3 Oyp'siHaMu B HaIIill KpaiHi ms
HiATPMMaHHA BUCOKMX PIiBHIB peHTabeIbHOCTI Ta
OPOAYKTUBHOCTI arpoditoneHosiB. Takox cuc-
TeMaTUYHe BUSIBIEHHS B OCTaHHI poKu 6ioTuIiis
Oyp’siHiB 3 AJIC-pesucrentHicTio Ha IliBgHi Ykpai-
HU MIKPEeCTI0e HeOOXITHICTD TPOBeeHH A TOCTiil-
HOTO MOHITOPMHTY arpodiToLeHO03iB I[0J0 IOsIBU
pesuctentHux go AJIC (imigasoniHoHiB To1110) 6i0-
tvmiB A. cylindrica (Schwartau et al., 2023).

Hocmimxenusa Seefeldt et al. (1998) BuaBuIn
crienndivni Mmyranii B mokyci AJIC y mpupopHux
riOpupiB MIIeHMIi Ta eriJoIcy, o AeMOHCTPYBa-
JIU BUPa)Xe€Hy PE3UCTEHTHICTh [0 iMaseTalipy, TUM
CaMMM HifTBEPAWIN POJIb TapreTHUX MYTaLiil y
(dbopMyBaHHI pe3sUCTEHTHOCTI BUAY HO repOinyupin
y BUPOOHIYMX yMOBax. TaKkoX, CKJIaJ0BOIO € MeTa-
6orivuHa pe3snucTeHTHICTD 10 repbiluiiB, sKa mpep-
cTraBiAe cobolo cKmagHuit ¢isiomoriunmit Mexa-
Hi3M, 32 JJOTIOMOT0I0 AKOTO POCIIVHMY, aaNlTyIOThCs
no dirotokcuyHux KceHobiotukis. KimoduoBorwo
0COO/MBICTIO IILOTO ABUIA € IIIBUIEHA eKCIIpe-
Cisl Ta aKTMBHICTb (pepMEHTIB [leTOKCHKAILil, KOTpi
BiflirpaloTh BaYK/IMBY POJIb Y MeTabONIYHUX IIepe-
TBOpeHHsX rep6inupis. PepmeHTH, Taki K UNUTO-
xpom P450 (CYP450) ta ryratioHn-S-Tpancdepasn
(GST), xaramisyioTh peaxiii, 1[0 NPUSBOJATH [0
mIBUAKOL Jierpazanii repOiuniB 10 HEaKTUBHUX,
MeHII TOKCHYHUX ¢opm. Leit mpouec BinbyBaeTs-
s HaCTiIbKM e(peKTUBHO, 110 rep6iny Moxke Oy TH
IHaKTMBOBAHUII 1Ile IO TOTO, K BiH BCTUTHE HOCAT-
TU MICIIsI CBOEI ITi/IbOBOI [Iii B pociuHi, 3amobira-
1041 IposABY QitoToKcHM4HOCTI. [TpuKmIazoM Moxe
CITYTYBaTU JOCIPKEHHHA, B AKOMY JieAKi IOMy/-
uii A. cylindrica mpopmeMOHCTpyBanmy 3[aTHICTDH
edexTMBHO MeTaboi3yBaTM Ta iHAKTMBYBAaTH
AJIC-inribiTopu 3 yTBOpeHHAM He(piTOTOKCUYHUX
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MeraboniTiB. Criiiki fo iMazamMoxcy ribpuau 6ymm
OTPMMaHi B pe3y/nbTaTi CXpellyBaHHA €rijIoncy Ta
CTiMKOI 0 iMasaMOKcy mieHnti. Y pocims Fl1 no-
cTepiranacst GeHOTUIIOBA MIHIUBICTDb. 3aIIPOIIOHO-
BAHO I€HEeTUYHMI OINC ITePEMIIIEHHS Te€Ha CTIKO-
CTi, 0 6a3y€eTbCsA Ha BUMAJKY PO3TALIyBaHH:A IeHa
y reromax D ta A a6o B (Dominguez-Mendez et
al., 2017). Lleit mexaHisM ¢pOpMYBaHHS pe3UCTEHT-
HOCTI 3HAYHO YCK/Ia[fHIOE KOHTPOb A. cylindrica ta
BUMarae po3poOKM HOBMX CTpaTeriii yrnpasiiHHS,
BKJIIOYAIOYNM BUKOPUCTAHHS repOiluaiB 3 iHIIMMMK
MeXaHisMaMmu fii abo iHTerpoBani migxomu o 60-
poTb6M 3 6yp'THAMIL.

BucHoBK1u

Crpimke posnoBcriomkeHHs A. cylindrica na IliBgui
YkpaiHu Hece He0esleKy MacIITaOHMX ypa’keHb
arpo¢iToleHO31B BUCOKO KOHKYPEHTHUM IIOJO
IIOCIBIiB 3€PHOBMX KOJIOCOBUX KYJIBTYP OZHO-[BO-
piuHMM OFHOJONbHMM 3uUMYyIouMM BupoMm. Ilpn
LIbOMY IIOCiBM 3aCMi4yIOTbCA 371aKOBMM BHJIOM 3
BIICOKOIO HACiHHEBOIO IPOAYKTMBHICTIO, Oyp'a-
HOM TIPOTM AKOTO Y MOCiBax IIIeHMI] YU TIMEHIO
NPaKTUYHO BifICYTHi celeKTUBHI rep6iungu. Yue-
MOXX/IUBIIIOE e(eKTUBHMIT KOHTponb A. cylindrica
TAaKOX Te, 1[0 3ePHOBUPOOHIUKY CYTTEBO CKOPOUY-
10Tb 00pO06ITOK IPYHTY 3a fedinuty pecypcis. Pos-
HOBCIOIKeHHs A. cylindrica BXXe CbOTOIHI CYTTEBO
3HIDKYE PpEeHTA0e/bHICTh 3epHOBUMPOOHMUITBA Ta
MOJKE NEPEIIKOKATY PO3BUTKY IiBIEHHUX PETio-
HiB.

li6pupusanis ta iHTpoOrpeciss MiXX KyJIbTYPHOIO
nueHne (0cob6a1MBO COPTaMM, 110 HECYTh TeHU
CTIIIKOCTI /{0 TepOILU/iB, TAKUMM SIK COPTU CUCTe-
mu Clearfield) ta A. cylindrica noreHniiHO MoXe
6yTn mpo67eMOI0 IJIsl CITbCBKOTO TOCIONApCTBA.
InTporpecis reHiB CTIIKOCTI Bifi KyJIbTypHOI IIIIIe-
Huwi o A. cylindrica Mo>xe yCK/IafHUTY KOHTPOJIb
O6yp'siHy B mociBax muieHuil, mo GakTu4HO YHe-
MOXX/IMBJIIOE CENEeKTMBHMIT KOHTPOJb repbinmma-
MM KIacy iMiJJa3OiHOHIB LIbOrO BUAY B IIOCiBax
nieHnii 41 AumeHio. Tomy crparerii ynpasniHHA
MOXX/IVBOIO TiOpuaM3aliero MK IIIeHnIeo Ta A.
cylindrica B ymoBax arpodiTorjeHo3iB, BK/IIOYHO i3
3aCTOCYBaHHSAM IHTETPOBAHUX CHUCTeM OOpOTHOM
3 6yp'ssHaMM Ta PO3pOOKOI0 HOBUX COPTIB IIIEHN-
Li 3 PiSHMMM MeXaHi3MaMM CTiIKOCTi, € KPUTUY-
HO BOXIUBUMU s 30epexkeHHs edeKTUBHOrO
KOHTpOIIO A. cylindrica Ta 3amobiranss mommpeH-
HIO TeHiB CTIIKOCTI /10 TepOiLjuziB.

3a ymos IliBgus Ykpainu, ge A. cylindrica po-
CUTh TIOWIMPEHWII, IE€peXpecHe 3alMIeHHA MiX
IIIEHNIIEI0 Ta eTiIONCOM iCHYE, aje (pepTUIbHIX,
a TuM Oinpille CcTabiIbHUX, MOXIGHMX BiJ TaKoOl
CIIOHTAHHOI Tibpyan3auii Jo HMHINIHBOTO Yacy He
nomivyeHo. HaToMicTh, pO3BUTOK PE3UCTEHTHOCTI
erioncy po rep6iumpis, Hacammepen AJIC-pe-
3MICTEHTHOCTi, CTAHOBUTb CEPIIO3HY arpOHOMIYHY
npo6ieMy, 3YMOBJICHY INOENHAHHSAM BHYTPIIIHIX
dakTopiB, a came: 6IONOTIYHUMIM OCOOMMBOCTAMU
BUJY, TaKVMH K BMCOKA TiOpumpusaiiiiHa 3jar-
HICTb Ta a[JalITVBHICTD O MiH/IMBUX YMOB, a TAKOX
30BHIIIHIX, AHTPONOT€HHNUX YNMHHMKIB, 30KpeMa
HepallioHa/JIbHUM BMKOPUCTaHHAM TIepbiumpis y
ciBo3miHax. [I7s BuUpillleHHA LbOrO NNUTAHHA He-
00XiZlHe 3aCTOCYBaHHA KOMIIIEKCHOTO HiXOAy 1O
yIpaB/iHHA arpodiToleHo3aM, 0 IHTErpye LIK-
POKUII CIIEKTP JOCTiJpKEHb CKIAJlOBUX LI€HO3iB 3
MeTOI0 MiHiMmisanil repOillfHOr0 HaBaHTaXKeHH
Ta 3aII00iraHHA MOJA/IBIIOMY HOIIVPEHHIO PesyiC-
TeHTHUX Hony/sAniin A. cylindrica.

HocmimxkeHHs pony Aegilops € BaXIMBUMU K
LA PO3yMiHHA €BONIOLIMHMUX MPOLECIB, M0 MIpK-
3Be/M [0 BMHMKHEHHS KY/IBTYPHOI IIIEHMWI, TakK
1 1 BUPINIEHHSA NIPAKTUYHUX 3aBJJaHb B Cy4acHO-
My pocnMHHMUTBI. JIuKi Bugu eriloncy sifgirpanmu
BU3HAYa/IIbHYy PO/Nb Y (OPMYBaHHI TeHETNYHOTO
pisHOoMaHiTTS rekcarvtoigHol mmenuni (Triticum
aestivum), CIIpysI04N 11 IIPUCTOCYBAHHIO [IO Pi3HUX
KJIIMaTMYHMX Ta IPYHTOBUX YMOB. BoiHO4ac, oKpe-
Mi Bupn Aegilops, nanipuknap A. cylindrica, cranu B
OCTaHHI POK) BUCOKOKOHKYPEHTHMMU Oyp'siHaMu
B Cy4YaCHMX arpoLieHO03aX, 110 CTAHOBUTb LIBUJKO
3poCTalody 3arposy id e(eKTMBHOIO BMPOIIY-
BaHHs MIIEHNI Ta I MPOJOBOIBYOL Oe3IeKu B
YkpaiHi Ta cBiTi.

Iomsaxu

Po6oTy BUKOHAaHO 3a HATPMMKM KoMiaHil Bay-
er Crop Science Ta B Mexxax mnpoektiB "Kon-
Tponb Oyp’saHiB y mociBax HyTy IliBgHA Ykpainn',
Ne0126U000309, "OcHOBM paljiOHaJIBHOTO >XUB-
JIEHHA 1 3aXMUCTYy I IiJBUIIEHHS IPOAYKTUB-
HOCTi OIIeHUIi 03MMOI Ta IHIIUX CiIbCBKOTOCIIO-
Hapcbkux Kyabryp', Ne0123U105341, a Takox
"CrBopenHsi Ta TpaHchep MepIINX BITYU3HIHUX
COPTIiB HOBUX 3/IAKOBUX KYIBTYD 3 YHIKaJIbHUMMU
XapaKTepUCTUKAMU 3epHa /I BUPOOHUIITBA IIPO-
IYKTiB 37J0pPOBOTO XapuyyBaHHA Ta 3abe3ledyeHHA
IpopioBo/IbYOI Oe3nexy Ykpainu', Ne0125U00707.
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Expansion of Aegilops cylindrica (Poaceae) in agrocenoses of cereals: threats to food security
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Abstract. A brief overview of the current state of expansion of Aegilops cylindrica in agrocenoses of grain crops (especially
wheat) in Ukraine and the world is presented. Based on our analysis of available evidence and literature data, as well as our
own observations in Ukraine, it is shown that these processes pose a real threat to food security, which is facilitated by several
factors. Since representatives of the genus Aegilops are quite closely related to the genus Triticum (they belong to the same tri-
be, Triticeae, and were the donor of one of the subgenomes of hexaploid wheat), this causes a rather high similarity of plants
of these genera, in particular Aegilops cylindrica and Triticum aestivum, in their ecological parameters and requirements,
physiological processes and reactions, which significantly complicates weed control. Possible exchange of genetic material
between the two species could lead to genetic erosion of wheat cultivars and the emergence of herbicide-resistant genetic
lines of weeds, although the available evidence for this remains quite contradictory. The search for solutions of the problem
should be based on an integrated approach considering and combining data, methods, and approaches from ecology, phyto-
coenology and phytosociology, physiology, and biochemistry, phylogenetics and genetics, as well as applied plant breeding
and agricultural management.
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